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Abstract This thesis studies firm development and labour markets in South Asia from
three different perspectives – gender, skills and infrastructure. Chapter 1 investigates how
female career advancement in the workplace impacts on bargaining in the household. It
exploits the design of a promotion programme for women in Bangladesh’s garment indus-
try, a sector where women continue to be underrepresented even in low-level management
positions. The results suggest that women’s promotions lead to higher bargaining power
at home not just for the promoted women, but also for the female subordinates that they
supervise. Chapter 2 – written with Christopher Woodruff – turns to analyse the effects of
the same promotion programme on factory outcomes. It reports on the importance of se-
lecting managers based on their initial characteristics as compared to training candidates
in the same skills. The evidence suggests that formal diagnostics lead factories to choose
candidates with higher initial skills, which are predictive of official promotions and per-
formance. Training results in higher promotion rates but has only marginal effects on per-
formance. Soft skills, such as confidence and leadership, are particularly relevant for the
success of the new female managers. Lastly, Chapter 3 documents heterogeneous short-
term effects of infrastructure improvements on firms in India. It finds large and significant
negative impacts on incumbent manufacturing firms close to improved highways, which
are driven by initially less profitable, younger and smaller firms. This appears to provide
a snapshot of the process of reallocation of resources towards more successful firms when
areas become better connected.
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Witte, and many others.

This work would not have been possible without the excellent field team in Bangladesh.
I would like to thank Taslima Khanam, Leigha Miyata, Mir Rafiat Salman, Jesmin Sul-
tana, Anaise Williams, and the entire project teams. I am grateful for the cooperation with
the BetterWork programme of the International Finance Corporation and the International
Labour Organization, the participating factories, and all respondents who gave their time
and shared their information.

The financial support I received enabled me to undertake this DPhil and the research it
entailed. I am very thankful for funding from the Private Enterprise Development in Low-
income Countries research initiative, the Economic Development and Institutions research
programme, the International Finance Corporation, the Urban Services Initiative, the De-
partment of Economics, Hertford College, the Studienstiftung des deutschen Volkes, and



the Deutscher Akademischer Austauschdienst.

Hertford College and Balliol College have welcomed me warmly, enabled many exciting
interdisciplinary discussions, and provided the opportunity to meet inspiring individuals
from all walks of life. I will cherish the friendships I have forged here for years to come.

A special thank you goes to Julia Hill, whose mentorship greatly contributed towards my
sanity during my time in Oxford. Viola Lutz, Marie-Louise Arlt, and Sara Martin lovingly
ensured that I look beyond the bubble, asked the right questions, and provided a shoulder
when needed.

I would not be where I am today without my parents, Manfred Uckat and Christiane
Uckat-Erley, and my brother, Benedikt Uckat. I thank them for supporting me wherever
they could, for reminding me of my roots, and for instilling in me the desire to make
the world a better place. Together with more recent additions to the family – Kamila
Uckat, Noah Uckat, Nina Stroka, Gottfried Barth, Leonie van der Valk, Peter Davies, Dylan
Davies, Laura van den Berg – they have been a well of great comfort and joy.

Finally, Elwyn Davies has been an unwavering source of love and encouragement during
these years – through the highs and the lows, from near and far. My gratitude goes far
beyond what I can express in these lines. I could not wish for a better partner in life, and I
look forward to finally not having an ocean between us!

iii



Contents

Introduction 1

1 Leaning in at Home: Women’s Promotions and Intra-household Bargaining in
Bangladesh 5
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.2 Contribution to the literature . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
1.3 Context: Women in Bangladesh’s garment industry . . . . . . . . . . . . . . 17
1.4 Framework and study design . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

1.4.1 Intuition from a collective household framework . . . . . . . . . . . 19
1.4.2 Promotion programme . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
1.4.3 Survey implementation . . . . . . . . . . . . . . . . . . . . . . . . . . 24
1.4.4 Main outcome variables of intra-household bargaining . . . . . . . . 27
1.4.5 Descriptive statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

1.5 The effects of a promotion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
1.5.1 Empirical strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
1.5.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
1.5.3 Robustness checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
1.5.4 Unpacking the results . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
1.5.5 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

1.6 The effects of exposure to a female manager . . . . . . . . . . . . . . . . . . . 58
1.6.1 Empirical strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
1.6.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
1.6.3 Robustness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
1.6.4 Unpacking the effects . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

1.7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Appendices 73
1.A Description of the training modules . . . . . . . . . . . . . . . . . . . . . . . 73
1.B Additional figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
1.C Additional tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

2 Learning How to Choose or Learning How to Lead? Experiments on Selecting
and Training Female Managers in Bangladesh’s Garment Industry 99
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
2.2 Contribution to the literature . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
2.3 Study design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

2.3.1 Selection experiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
2.3.2 Promotion training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

2.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
2.4.1 Nominee rankings and baseline skills . . . . . . . . . . . . . . . . . . 113
2.4.2 Endline skills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

iv



2.4.3 Promotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
2.4.4 Performance as supervisor . . . . . . . . . . . . . . . . . . . . . . . . 125

2.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Appendices 132
2.A Description of diagnostic tests . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
2.B Additional tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

3 Who Loses and Who Benefits from Large-scale Infrastructure Projects? Evidence
from the Impact of India’s Golden Quadrilateral Project on Incumbent Manufac-
turing Firms 147
3.1 Introduction: Infrastructure, firms and development . . . . . . . . . . . . . . 148
3.2 The Golden Quadrilateral project . . . . . . . . . . . . . . . . . . . . . . . . . 150
3.3 Contribution to the literature . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
3.4 Empirical strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
3.5 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
3.6 Main outcomes of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
3.7 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

3.7.1 Visual inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
3.7.2 Main results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
3.7.3 Robustness checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
3.7.4 Heterogeneity analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

3.8 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Appendices 178
3.A Additional tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

Concluding remarks 181

References 182

v



Introduction

Firms are crucial for economic growth and development. Firms use inputs and ideas to

produce goods and services that final consumers and other firms value, but they do not

operate in isolation. Businesses often depend on services and infrastructure that many

governments provide, and the wages and salaries that firms pay for labour are impor-

tant determinants of their employees’ living standards. These employees, many of them

spending the majority of their days at the business premises, bring their skills, attitudes

and beliefs into the workplace, which may in turn be influenced by the practices they ob-

serve in the firm.

These factors have significant influence on firm development and growth, though they are

not all easily captured in a standard production function. Indeed, many firms report major

constraints to their operations both from within and from outside the firm, especially in

low- and middle-income countries (Bloom et al., 2014a; Gibbons and Henderson, 2013).

This thesis investigates three constraints on firms within the context of South Asia. It does

so in three separate chapters, whose main conclusions and contributions I outline here in

broad strokes.

Chapter 1 focuses on constraints related to gender. Women continue to be underrepre-

sented in labour markets worldwide, especially at the level of managerial positions (The

World Bank, 2012). While women’s equity is often considered a policy objective in its own

right, recent evidence suggests that this underrepresentation may also entail substantial

costs for firms (Flabbi et al., 2019). Chapter 1 investigates the interrelation between the

firm and the household, by analysing the effects on intra-household bargaining if con-

straints to female career advancement are relaxed. Using quasi-random variation created

by a promotion programme that aims to promote women to supervisors in Bangladeshi
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garment factories, I measure impacts on both the households of promoted women as well

as on households of the female subordinates that they supervise. The garment industry is

the main source of formal wage employment for women in the country, but their opportu-

nities continue to be limited to the non-managerial level (Menzel and Woodruff, 2019).

Different estimation approaches indicate that women’s bargaining power at home in-

creases as a result of female career advancement. For women who participated in the

promotion programme, the effects are largest for the share of income that households

spend on assignable goods for female household members and on remittances. These

direct effects are amplified by indirect effects on their subordinates. Women who were

exposed to the new female managers have more say in decision-making in the household,

especially about their own mobility. I find evidence that both the direct and the indirect

impacts are driven by women gaining confidence to get involved in bargaining, rather

than income effects that ease the budget constraint or changes in the relative wage in the

household.

This chapter adds to a vast literature on the determinants of women’s bargaining power

and the relationship between women’s work and the household. It makes two novel con-

tributions. The chapter provides the first evidence in the literature of the effect on intra-

household bargaining if a woman gets promoted. It also contributes the first analysis of

the impact of female role models in the workplace on the household. The results underline

that there is a complementarity between removing women’s constraints in the workplace

and in the household.

Chapter 2, written with Christopher Woodruff, focuses on managerial skills and business

practices for promotions. Practices of human resources management are crucial for firm

performance and are especially consequential when deciding about promotions (Benson

et al., 2019; Bloom et al., 2014b; Bandiera et al., 2020). Managers typically carry out more

diverse and complex tasks than non-managerial workers, which often require a different

skill set. In making promotion decisions, the challenge for firms is to either identify can-

didates that already have the requisite skills, or to try to mould new managers through

instruction. Chapter 2 aims to understand the importance of manager selection and train-
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ing in the context of promoting women to supervisors in Bangladesh’s garment industry.

It reports on two field experiments that were part of the promotion programme mentioned

above. The first is an intervention which allows firms to base their selection of female can-

didates for promotions on formal measures of their technical and soft skills, and the second

is an experiment which trained the selected female candidates in these same skills.

We present four findings. First, without formal diagnostic tests, factories’ nominations for

the promotion training are orthogonal to candidates’ initial skills. Second, factories that

are provided information about their candidates’ skills select female trainees who have

higher baseline skills, especially soft skills such as confidence and ambition. Third, these

initial skills – and again especially soft skills – are predictive for gains in skills from the

programme, official promotion rates, wellbeing of subordinates, and (to some degree) bet-

ter performance. Fourth, training in the same soft and hard skills leads to improvements in

some of these same outcomes, though the results are not always significant. In none of our

results do we find that training in technical skills has an additional effect when compared

to a training only targeting soft skills.

This chapter makes two contributions to the literature on worker selection and training, as

well as female leadership. It represents the first experimental evidence on manager selec-

tion in the literature. In addition, the training intervention allows us to separately identify

the impacts of soft skills and technical skills on managerial success. The results underline

the importance of soft skills for female career advancement in a context where women have

long been excluded from even low-level management positions. More broadly, the find-

ings suggest the need to better understand and measure skills and characteristics which

are predictive of managerial performance, in order to improve business practices for pro-

motions.

Finally, Chapter 3 addresses infrastructure constraints. Especially in low- and middle-

income countries, a lack of well-functioning systems of transport, water and communica-

tions represents a significant constraint to firm growth and productivity (see e.g. Bigsten

and Söderborn, 2006; Gollin and Rogerson, 2014; The World Bank, 2004). In particular,

improvements in transportation infrastructure, which are the focus of this chapter, can

3



reasonably be expected to decrease firms’ shipping costs. However, the improved mar-

ket access this entails can also lead to general equilibrium effects through entry and exit

of firms, productivity improvements in existing firms, or a reallocation of resources be-

tween firms (Yang, 2018). The chapter focuses on the last two mechanisms, by analysing

the short-term effects of a large-scale highway improvement programme in India – the

Golden Quadrilateral project – on incumbent manufacturing firms. I estimate the impacts

on firms that were incidentally treated with improved infrastructure using a difference-in-

differences approach.

The results suggest very heterogeneous impacts. Overall, the incumbent firms shrink in

terms of their input usage. These findings are mainly driven by firms that were initially less

profitable, for whom sales and profits also decreased. In contrast, initially more profitable

seem to grow their sales, profits and labour productivity, though not significantly so. The

existing evidence on this infrastructure intervention has found significant entry of new

firms, growth among established incumbents, and improvements in allocative efficiency.

To this literature, this chapter adds a snapshot of the process of reallocation of resources

towards more successful firms when areas become better connected.

Viewed together, this thesis contributes to our understanding of the constraints firms face,

and it emphasises that firms do not operate in a vacuum. Firm operations and develop-

ment are affected by the actions of other firms, households, and governments – and vice

versa. These interrelations between firms, households, and governments are crucial to fur-

ther our comprehension of private sector development. This has become especially salient

at this point in time as the world seeks to address the fallout of the global COVID-19 pan-

demic.

The next three chapters present the essays just outlined in detail, which are written as self-

contained journal-style articles. Each chapter presents its respective contributions to the

literature, methodology, data description, results, and a discussion. They are followed by

concluding remarks that present thoughts on further research directions.
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Chapter 1

Leaning in at Home: Women’s

Promotions and Intra-household

Bargaining in Bangladesh

Abstract This paper investigates how women’s promotions in the workplace af-
fect bargaining in the household. I exploit the design of a promotion programme
for women in 27 Bangladeshi garment factories, by comparing women who were
quasi-randomly selected for the programme to the shortlisted runners-up. Re-
sults using three different estimation approaches (OLS with post-double selec-
tion Lasso, regression discontinuity, and matching) show that women’s bargain-
ing power increases as a result of the promotion. The effects are largest for the
share of income households spend on assignable goods for women (especially
clothing and accessories) and remittances. The latter appears to mask expendi-
tures on children, since remittances increase most for women whose children live
with other relatives. I find that these direct effects of the promotions are amplified
by impacts on women working as subordinates of the new female managers. Us-
ing the quasi-random assignment of sewing-line operators to production lines for
identification, I observe that women exposed to a female manager have more say
in decision-making in the household, especially about their own mobility. Over-
all, I find suggestive evidence that both the direct and the indirect impacts are
driven by women gaining confidence to get involved in bargaining, rather than
income effects that ease the budget constraint or changes in the relative wage in
the household.
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1.1 Introduction

Women’s leadership in politics and business has received a lot of attention in the last two

decades. To improve dismal participation rates, in 2019 more than half of all countries in

the world had some type of political quota for women, and 28 countries had introduced a

quota on company boards.1 Despite these efforts, progress has been slow: in Asia, women

even now represent only 19.7 % of members of parliament and 12.8 % of corporate board

members.2 Policies that encourage female leadership typically have at least two goals: to

improve the participation of a previously under-represented group, and to achieve alleged

instrumental benefits on outcomes, such as increased effectiveness of public spending, or

higher profits. While the evidence for both goals generally points to more successful in-

terventions in the political compared to the business sphere,3 one aspect has largely been

missing in the discussion: How does female leadership impact on bargaining in the house-

hold, both for the pioneering female leaders and the women who are exposed to them?

The literature has mostly been mute on this issue, but there is more extensive work

analysing the effects of women entering employment for the first time or changes in

income. In the theoretical literature, standard collective models of intra-household bar-

gaining predict that women’s potential earnings outside the marriage, her — potentially

endogenously determined — labour supply and favourable changes in the relative wage

will increase her bargaining power (Browning et al., 2014; Basu, 2006).4 Empirical inves-

tigations mirror this picture. As reviewed in Heath and Jayachandran (2018) and Duflo

(2012), most empirical studies have found positive impacts of women’s employment on

their bargaining power as well as final household outcomes, such as children’s health

and education. The only paper focusing on the effects of promotions on the households
1International Institute for Democracy and Electoral Assistance at https://www.idea.int/data-

tools/data/gender-quotas/quotas and Corporate Women Directors International at
https://globewomen.org/CWDINet/wp-content/uploads/2019/07/Quota-Chart-June-2019.pdf (both
last accessed 11 November 2019)

2Inter-Parliamentary Union at http://archive.ipu.org/wmn-e/world.htm and and Corporate Women Di-
rectors International at https://globewomen.org/CWDINet/wp-content/uploads/2017/07/1.jpg (both last
accessed 11 November 2019). Note that the percentage of corporate board members refers to the Asia-Pacific
region.

3See Miller (2018) and Pande and Ford (2011) for reviews.
4Some theoretical extensions, however, caution that female employment has the potential to lead to conflict

and violence in the household (Eswaran and Malhotra, 2011; Ramos, 2018).
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of the promoted, Folke and Rickne (2020), provides a cautionary tale. As I will further

discuss below, the authors find that top-level promotions in Sweden double divorce rates

for promoted women.

I analyse the impact of female leadership on intra-household bargaining in the context

of the garment sector in Bangladesh. The work the sector provides is similar to many

labour-intensive manufacturing industries in low- or middle-income countries. The gar-

ment industry is the main source of formal wage employment for Bangladeshi women,

in a country where women traditionally did not work outside the home (Asadullah and

Wahhaj, 2016). Nevertheless, the positions available to women in the industry continue

to be limited to the non-managerial level. Even though about 80 % of production-line

workers in the sewing sections are typically female, they represent only about 5 % of line

supervisors, the lowest-level management position (Macchiavello et al., 2020; Menzel and

Woodruff, 2019). The production-line operators each perform one sewing operation re-

peatedly throughout the work day, before passing the garment on to the next machine op-

erator in the production line. Production lines are usually managed by one or several line

supervisors, who communicate with workers and higher-level managers to ensure that the

line is meeting its target. This paper studies the impacts on intra-household bargaining if

a woman gets promoted from production-line operator to line supervisor.

The ideal empirical scenario to analyse this research question would be by randomly as-

signing promotions. However, this is difficult to implement in such a highly competitive

and high-pressure environment in the private sector. Profit-maximising firms are reluctant

to allow their promotion offers to be determined by chance. Instead, I exploit variation

created by a promotion programme for about 200 women in 27 garment factories. Chapter

2 describes the programme in detail and analyses its effect on factory outcomes. As part of

the promotion programme, the participating female production-line operators trialled as

line supervisors for at least two months, were trained for this role and, if successful, were

officially promoted. All participating women therefore gained experience in a manage-

ment position whose leadership responsibilities were very different from the work they

did before, even if not all of them were officially promoted.
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Drawing intuition from a simple collective household framework following Browning

et al. (2014), I posit that a woman’s promotion could affect the bargaining process through

three potential channels. First, if a woman’s promotion is accompanied by an increase in

her income, this eases the household’s budget constraint, ceteris paribus. I call this a “Mar-

shallian income effect”. Second, a change in the woman’s income can, ceteris paribus,

affect the relative wage of the individuals in the household. This “relative wage effect”

could affect the woman’s weight in intra-household bargaining irrespective of the effect

on total household income (i.e. as a distribution factor). Lastly, the experience in a lead-

ership position without any change in income or in the relative wage could also improve

the women’s bargaining position in the household as a distribution factor, which I call a

“position effect”. This could, for example, be the case if the new position gives the woman

more confidence to get involved in bargaining in the household, or if she can translate the

bargaining skills learned in the new position to the household. I will return to this below

when discussing results.5

To study the impact on the household, I conducted two waves of extensive surveys and

incentivised economic games with the women involved in the programme and with their

husbands, or another adult household member if the woman was unmarried. Because

the vast majorities of respondents were married couples, for simplicity I refer to them as

“wife” and “husband” in the rest of the paper. The respondents were interviewed simul-

taneously but separately at their homes. My main outcomes capture different aspects of

bargaining power and household decision-making, and consist of the household’s income

share spent on assignable goods for women, the income share of remittances, recent expe-

riences of domestic violence, the women’s involvement in decision-making, as well as eco-

nomic games inspired by Almås et al. (2018).6 I also conducted additional high-frequency

phone surveys with the wives for statistical power.

I compare outcomes of women who were selected for the programme to the nominated

and shortlisted runners-up, exploiting the selection process for the programme as a quasi-
5Note that, as I explain Section 1.3, supervisors only work about 20 minutes per day longer than

production-line operators. Therefore, it is unlikely that a promotion affects the household via less time spent
at home.

6For funding reasons, the home surveys took place after the conclusion of the promotion programme.
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experiment. At the start of this process, we determined the number of new supervisors to

be selected in each factory together with the respective management. This factory-specific

cutoff was set in such a way that the factory would be able to absorb all selected operators

as new supervisors within a few months. Factories then provided us with a ranked list of

female production-line operators as candidates, who had to fulfill pre-set eligibility crite-

ria. Our team further excluded individuals that failed diagnostic literacy and numeracy

tests. These extensive eligibility checks meant that only highly skilled and experienced

operators with a supportive family were included in the shortlist for the programme. Half

of the factories were randomly assigned to a two-hour selection experiment (discussed in

detail in Chapter 2), which allowed them to change their ranking of shortlisted operators

once after reviewing their diagnostic scores. Out of the eligible and shortlisted operators,

only those with a rank that was better than the factory-specific cutoff were selected for

the promotion programme. The comparison group consists of the nominated and short-

listed women who passed all diagnostic checks but continued to work as production-line

operators.

I argue that the assignment to the selected group is quasi-random because factories have

limited ability to predict which women would become successful supervisors among the

shortlisted group of women. Because the factories had historically nearly always promoted

men, they had large numbers of skilled and experienced female line operators from which

to choose new supervisors. The eligibility criteria and diagnostic tests further ensured that

the considered line operators were a homogenous sample. While it might be easy for fac-

tories to identify operators who would not make a good supervisor in their factories, it is

much harder to decide the ranking among a sample of women who had all been judged to

be suitable after an extensive screening. This argument is similar in spirit to the literature

on microenterprises, recruitment and venture capitalism, which shows that humans are

often inept at predicting which firms, workers or investments will be successful among an

already select sample (McKenzie and Sansone, 2017; Hoffman et al., 2018; Nanda, 2016).

Since the management was interested in identifying the best supervisors for the factory,

it is especially unlikely that they ranked the eligible operators based on their potential
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household outcomes, which are the focus of this paper. I conduct extensive checks com-

paring the two groups, consisting of t-tests, tests of joint orthogonality and normalised

differences following Imbens (2015), for which I use a wide range of variables from the

promotion programme baseline. All of these tests show that that two groups do not differ

on observable criteria and provide strong support for quasi-random assignment.

I use three estimation approaches: a machine-learning technique (the Post-Double Selec-

tion Least Absolute Shrinkage and Selection Operator, PDS Lasso) to choose predictive

control variables for OLS (Belloni et al., 2013, 2014a,b, 2016), a regression discontinuity ap-

proach using the operator rankings, and a matching method. They all lead to the same

conclusions. I find that the promotion programme was successful in advancing women’s

careers. All selected women were assigned to work as supervisors for at least two months,

and therefore gained experience in a leadership position. Within the first year after the pro-

motion programme start, selected women were 24 percentage points more likely to have

been officially promoted to supervisor compared to the shortlisted comparison group, and

more were still waiting for an official promotion at the time of the surveys.7 For the pro-

moted women, personal income increased by about a third compared to the shortlisted

group.

When investigating household outcomes, I find that the women who were selected for the

promotion programme enjoy significantly higher bargaining power than the comparison

group. The effect is largest on the share of income that households spend on assignable

goods for women, especially clothing and accessories, as well as the income share of re-

mittances. When using PDS Lasso to analyse effects, the share of household income spent

on women’s goods increases to about 8 %, compared to 5.3 % in the comparison group. I

cannot entirely exclude that part of this effect might be driven by the need to look more

professional in the new managerial position, but argue that increasing effect sizes over

time make this improbable. This is also unlikely to be the reason for the large effects I find

on remittances, which increase from 6 % of household income to about 9.5 %. This large

7Note that ten nominees from the shortlisted comparison group joined the promotion programme as re-
placements for women from the selected group who dropped out of the programme. Four of these replace-
ment nominees reported that they had been officially promoted during the household surveys.
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effect appears to result primarily from transfers to family members who take care of the

couple’s children living outside the household. In this sample, about half of all children

live with relatives outside the household. The large increase in remittances hence seems to

mask expenditures on children. These results are confirmed when I implement a regres-

sion discontinuity approach relying on the ranking of the shortlisted operators, as well as a

matching method that uses variable from the promotion programme baseline. In addition,

the findings are robust to, amongst other checks, different specifications, different vari-

able definitions, and different data sources (i.e. the husband’s survey and high-frequency

phone surveys). I also show that the effects do not primarily result from an effect of the

training that was part of the promotion programme, or from a potential re-ranking of can-

didates as part of the selection experiment.

I then investigate which, if any, of the potential three channels identified in the collective

household framework are driving the results. The sample size makes it difficult to make

definitive statements, but the different pieces of evidence point to the same conclusions. I

show that a Marshallian income effect is unlikely for two reasons. First, I do not find an

effect on unmarried women living on their own. For this group, an income effect would be

expected to operate, but a bargaining effect is excluded by definition. Second, I do not see

effects on households’ expenditures on assignable goods for men and boys, but indications

of a positive effect on girls’ assignable expenditures. This suggest that a reallocation of

expenditures towards female assignable goods has taken place, rather than a Marshallian

income effect. I also present evidence that a relative wage effect is improbable, by showing

that the impacts are not larger for selected women who started earning more than their

husbands. I find most evidence in favour of the leadership position effect driving the

results. I see strong positive impacts on women’s expenditures and remittances even for

women who were not yet officially promoted at the time of the household surveys. These

women still had experience in a leadership position during the promotion programme,

but did not see their income increase. I observe some evidence that this position effect

operates by improving the women’s attitudes and beliefs about themselves, which could

enable them to get more involved in decisions in the household. These results suggest that
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the promotion programme increased the women’s bargaining power in the household,

if one is willing to assume that women have a higher preference than their partners for

female assignable goods expenditures and for supporting family outside the household.

While this is encouraging evidence for policy approaches that aim to increase women’s

participation in leadership, the direct effects of promotions will only affect the small share

of the female population that attains a management position. In the next step, I therefore

analyse whether there are any indirect effects of female leadership on women working un-

der a female manager. These effects would potentially be relevant for a much larger num-

ber of women. I compare outcomes of female sewing-line operators who were working on

lines to which the newly selected female supervisors were assigned for the promotion pro-

gramme (the “exposed” group) to outcomes of women who were working on other lines

with male supervisors (the “non-exposed” group). According to industry experts, the as-

signment of operators to production lines is first and foremost determined by production

requirements. It is especially unlikely that workers can sort to lines of new supervisors in

their trial period, since factories use these periods to observe the performance of potential

new supervisors with the resources that they have been given. Several tests indeed indi-

cate that the two groups I compare are very similar. These two groups are balanced on

time-invariant observable characteristics, and the observable characteristics are not jointly

predictive of being assigned to a line with a female manager. I again use PDS Lasso to

identify control variables for OLS in my estimation approach, but find that the control

variables hardly matter.

Having interviewed about 500 exposed and non-exposed wives and their husbands about

nine months after the start of the exposure to female supervisors, I find that the exposed

women are considerably more involved in decision-making in the household, especially

regarding their own mobility. I see no changes in expenditure outcomes, but some sta-

tistically insignificant suggestions of increased conflict in the household. I again evaluate

the potential channels identified in the collective household framework, and do not find

any suggestions of a Marshallian income or a relative wage effect. There is some tentative

evidence that the increased involvement in decision-making is resulting from women be-

12



ing more willing or able to get involved in negotiations in the household. The observed

increase of women’s involvement in decision-making is again robust to a wide range of

checks, though I find a much smaller effect when looking at the husbands’ data.

Taking the results together, this paper therefore provides evidence that taking a step up on

the career ladder can lead to increased bargaining power for promoted women at home,

irrespective of potential income effects or relative wage effects this may bring. More-

over, I see that these direct effects of a leadership position are amplified by impacts on

women who work as subordinates of the new female managers, for whom involvement in

decision-making in the household increases. The evidence suggests that women’s promo-

tions increase women’s confidence to get involved in intra-household bargaining, both for

female managers as well as the female subordinates working under them. These results

underline that there is a complementarity between women’s power in the workplace and

in the household.

The paper is structured as follows. Section 1.2 discusses this paper’s contribution to the

literature. I provide an overview of the context in Section 1.3, and explain the conceptual

framework and the study design in Section 1.4. Section 1.5 presents the empirical strategy

and results for the analysis of the effects on the participants of the promotion programme,

which I call the “promotion analysis”. Section 1.6 does the same for the analysis of role

model effects, which I call the “exposure analysis”. Section 1.7 concludes.

1.2 Contribution to the literature

With this analysis, I contribute to the vast literature that studies the determinants of and

constraints to women’s bargaining power and women’s empowerment more broadly.8 I

contribute to two strands of this literature which are most closely related. First, I provide

the first evidence about the effect of women’s promotions on bargaining in the household.

In low- and middle-income countries, the empirical literature investigating how women’s

work impacts on bargaining power has exclusively focused on the effects of women enter-

ing employment for the first time, income increases, or general shocks to female-specific

8See, for example, Doss (2013) for a review.
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labour demand. Most of these studies have found that better labour market opportu-

nities for women have a positive impact on a range of measures of women’s bargaining

power, such as domestic violence, expenditures, involvement in decision-making, mobility

or women’s time use (e.g. Atkin (2009) and Majlesi (2016) for Mexico, Dharmalingam and

Morgan (1996), Rahman and Rao (2004), and Luke and Munshi (2011) for India, Getahun

and Villanger (2018) for Ethiopia, and Friedemann-Sanchez (2006) for Colombia). How-

ever, there are some exceptions. For example, Jensen (2012) finds no impact on mothers’

involvement in decision-making or autonomy from increased labour market opportuni-

ties for their daughters in India, but he does find that the daughters delayed marriage

and childbearing, and had higher labour market participation and more schooling. Also

from India, McKelway (2019) reports that employment enabled women to make more in-

dependent decisions, but did not increase bargaining power in joint decisions. Blattman

and Dercon (2018) find no impact of offering factory work to women in Ethiopia on their

autonomy, though this might be due to a lack of statistical power.

In this strand, most closely related to this paper is the literature that analyses the rela-

tionship between work and women’s bargaining power in Bangladesh. Anderson and

Eswaran (2009) and Kabeer et al. (2018) both find that work, and particularly formal

work outside of the household, is positively related to women’s autonomy. Regarding

the Bangladeshi garment industry in particular, the Asian Center for Development (2015)

reports that “93% of the [surveyed female] workers perceive that this job has given them

a voice in family decisions and raised their importance as a family member”. These

results are supported by Heath and Mobarak (2015), who find that women exposed to

the garment sector delay marriage and childbirth. The authors argue that this is due

both to increased enrolment of younger girls and a higher likelihood of older girls to be

employed. Nevertheless, there is some evidence which indicates that the effects of work

on bargaining power may depend on the women’s initial circumstances. Heath (2014)

shows that women with an initial low bargaining power (proxied by low education and

low age at marriage) report higher domestic violence upon entering work, but does not

find such an increase for women with higher bargaining power to begin with. This paper
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adds to this literature in low- and middle-income countries by providing the first evidence

about the impacts of a promotion on the household. It thus goes beyond the impact of

women taking up work, and instead investigates how the household responds if women

climb up the first step of the career ladder. I also provide evidence on potential channels

related to a promotion: a leadership position effect, a Marshallian income increase and a

change in the relative wage.

In high-income countries, the literature has paid more attention to women’s promotions,

but the studies have mainly focused on women entering top-level corporate roles and the

resulting impact on firm outcomes (See e.g. Bertrand et al. (2019) and Dale-Olsen et al.

(2013) analysing Norway’s quota for women on company boards, Flabbi et al. (2019) for

Italy, Marinova et al. (2016) for Denmark and the Netherlands, Deszö and Ross (2012) for

the USA and Sabatier (2015) for France). One exception, and closest to this paper, is Folke

and Rickne (2020). The authors analyse the impact of women’s and men’s promotions to

top political and corporate positions on divorce rates in Sweden. They find that a pro-

motion doubles divorce rates for promoted women, but not for men. These effects are

particularly pronounced for couples with traditional gender roles in the early phases of

the relationship. The authors provide evidence that these higher divorce rates could result

from a stressful re-negotiation of household tasks after the women’s promotion or from a

violation of social norms if the wife becomes the dominant earner. In comparison to Folke

and Rickne (2020), this paper focuses on women’s promotions to entry-level management

positions in a low-income context. And while Folke and Rickne (2020) exclusively discuss

divorce, i.e. household breakdown, this paper focuses on a wide range of intra-household

bargaining outcomes within continuing marriages.

As a second contribution, this paper presents the first evidence of the impact of female role

models in the workplace on intra-household bargaining. The literature so far has primar-

ily focused on female role models in the political sphere, in teaching environments or in

the media, and has shown that female role models can be instrumental in changing norms

as well as behaviour. For example, Beaman et al. (2009, 2012) exploit the random assign-

ment of women’s quotas to Indian village councils to investigate the impact of exposure to
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female political leaders on perceptions and girls’ outcomes. The authors find that villages

which were exposed to female politicians in two election cycles had weaker gender stereo-

types and perceived women as more effective leaders (Beaman et al., 2009). In addition,

the exposure erased the gap in educational attainment for girls in these villages, increased

their and their parents’ aspirations for them, and decreased the time girls spent on house-

hold chores (Beaman et al., 2012). The literature from teaching environments points to

similar effects, with many studies finding that female teachers increase female students’

performance as well as their career aspirations and choices (Carrell et al., 2010; Dee, 2005;

Bettinger and Long, 2005; Asgari and Dasgupta, 2010; Antecol et al., 2014).

While none of these analyses from the political and educational environments investigate

the impacts on measures of women’s bargaining power, the literature on media exposure

has demonstrated the potentially large effects that role models can have on these out-

comes.9 In a seminal paper, Jensen and Oster (2009) show that the staggered introduction

of cable television across five Indian states had large impacts on outcomes for women liv-

ing in rural areas. Within the first year of the arrival of television, the authors find a lower

acceptability of domestic violence, diminished son preference, and increases in women’s

autonomy. These changes also translate into a reduction in fertility as well as increases

in school enrolment for young children. In a similar vein, Chong and La Ferrara (2009)

and La Ferrara et al. (2012) demonstrate that soap operas depicting modern women and

relationships reduced fertility and increased rates of separation and divorce in Brazil.

In comparison, this paper investigates the impact of a female role model in the workplace

— a female manager on the production line under whom the women work for at least

ten hours a day for six days a week in the factory. This exposure to a female supervisor

is therefore arguably more direct compared to female political leaders, as well as more

direct and more sustained compared to television characters. It most resembles the type

of exposure found in teaching environments, but affects the exposed women at a different

point in their economic lives. Macchiavello et al. (2020), also working in Bangladesh’s

garment industry, provide suggestive evidence that having a female line supervisor has

9See DellaVigna and La Ferrara (2015) for an excellent review of the economic and social impacts of media,
and La Ferrara (2016) for a review focusing on the potential of the media to further developmental objectives.
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positive, though insignificant, effects on female operators’ career aspirations. I extend

this analysis and investigate whether having a female manager in the workplace changes

household bargaining for exposed subordinates.

1.3 Context: Women in Bangladesh’s garment industry

The garment industry in Bangladesh experienced explosive growth from the 1980s on-

wards. It currently represents more than 80 % of Bangladesh’s exports, consists of at least

4,500 factories and employs more than 4 million workers, according to the sector’s largest

trade association, the Bangladesh Garment Manufacturers and Exporters Association (BG-

MEA).10 Figures 1.B.1 and 1.B.2 in the appendix illustrate this impressive development.11

The production in garment factories is usually divided into at least three sections: cutting,

sewing, and finishing.12 After the fabric is cut into the pieces required for a garment in the

cutting section (e.g. a front and back piece, two sleeves and neckbinding for a simple T-

shirt), the fabric pieces are sewn together to create the garment on the sewing floors, before

being passed on to the finishing section for ironing and packaging. The sewing sections

employ the majority of workers. They are almost always divided into production lines,

which take the cut fabric pieces as inputs and output the complete garment. These sewing

lines consist of 20-80 workers, depending on the garment produced, who each perform one

sewing operation (e.g. binding the neck for a T-shirt) at a workstation. Lines are typically

composed of line operators of different skill levels and helpers doing auxiliary tasks. The

production lines are usually managed by at least one line supervisor, several if the line is

10According to the BGMEA, its members account account for 100 % of woven garment exports, more than 95
% of sweater exports, and around half of light knitwear exports. (http://www.bgmea.com.bd/home/about,
last accessed August 7, 2019)

11Note that the number of BGMEA member factories dropped by more than a quarter in 2013-2014. This
coincides with the period after the collapse of the Rana Plaza factory in April 2013, during which more than a
thousand workers died. In the aftermath of the collapse, the Bangladeshi government, the BGMEA and buyer
organisations intensified inspections and closed down some factories, but it is unclear whether this alone
explains the large drop. It is also possible that factories deregistered to avoid scrutiny or that non-operating
factories were purged from lists following inspections. For more information on the response to the Rana
Plaza disaster, see Boudreau (2019).

12Some factories have additional sections, such as those that spin thread from the raw materials, knit fabric
from the thread, dye the fabric, add embroidery to the fabric, or create stonewash in jeans. See Menzel and
Woodruff (2019) for a more extensive discussion of the production process, and the differences in grades
among sewing operators.
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longer.13

The garment industry is the main sector in which Bangladeshi women can find formal

wage employment, in a country in which women have traditionally not worked outside

the home (Asadullah and Wahhaj, 2016). While statistics from a representative sample

of factories are hard to come by, it is estimated that 56-65 % of all workers in the sector

are female (Labowitz and Baumann-Pauly, 2015; Asian Center for Development, 2015).

However, the opportunities for women in the industry still remain mostly limited to non-

managerial positions. Among the line operators and helpers in the sewing section, about

80 % are typically female, but only about 5 % of line supervisors are women (Macchiavello

et al., 2020; Menzel and Woodruff, 2019).

The impact of a woman’s promotion from line operator to line supervisor on the house-

hold of the female supervisor herself, and the female workers she manages, is the focus

of this paper. It is therefore important to understand that the work of a line supervisor

is very different to that of operators. Whereas line operators sit at their workstations and

repeatedly perform their step of the sewing process, line supervisors are tasked with man-

aging workers to ensure that their (part of the) line is running well. They are typically on

their feet, and communicate with workers to motivate them to reach the target set for the

line, solve problems with machines or inputs, or explain processes to operators. They also

communicate any issues, such as worker absenteeism or machine problems that require

technicians, to higher-level managers.

Compared to line operators, supervisors work only slightly longer hours, to set up the

line at the beginning of the shift and wrap up after production has finished for the day.

When comparing the hours worked reported by line supervisors and by line operators in

the part of my sample that is unaffected by the promotion programme, this difference is

only about 11 minutes when controlling for factory and month fixed effects, and about 19

13The hierarchy levels above line supervisors in the production department vary with the size of the facto-
ries. Larger factories often employ line chiefs responsible for several lines, floor managers responsible for one
sewing floor, assistant production managers responsible for one unit, and production managers who report
to the general manager. In smaller factories, which might have only few floors and only one unit, there are
typically fewer levels of hierarchy.
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minutes without these additional controls.14 Since line operators in my sample work on

average 10 hours per day, line supervisors’ work hours are only about 2-3 % longer. Offi-

cially promoted line supervisors also earn more than operators. In the sample of factories

included in this paper, the highest-skilled operators earn approximately 10,000 Taka per

month (about 100 GBP and 125 USD at the time of the surveys).15 Established supervi-

sors on average earn approximately 14,000 Taka per month (about 140 GBP and 175 USD).

Note, however, that the income increase for newly promoted supervisors is smaller, as I

find below.

It is important to note that women in the garment industry already possess a higher level of

bargaining power than one would find for the average Bangladeshi woman. Traditionally,

women in Bangladesh were expected to tend to the homestead, and keep out of the public

sphere (Asadullah and Wahhaj, 2016). There has been impressive progress towards gender

equality, especially in education and health, in the decades coinciding with the growth of

the garment industry.16 As discussed in Section 1.2, it has widely been argued that work in

the sector has enabled women to have more say in decision-making in the household and

to be more visible in the public sphere. Since this paper is focused exclusively on women

already working full-time outside the home in the garment industry, it is not immediately

obvious whether women’s promotions to managerial positions can a priori be expected to

have an additional positive effect on these women’s bargaining power in the household,

considering the high initial bargaining power.

1.4 Framework and study design

1.4.1 Intuition from a collective household framework

I illustrate the intuition for the potential effects of a woman’s promotion on intra-

household bargaining using a simple collective household framework, following

14I focus on the part of the sample whose work hours, conditional on working, are likely to be unaffected
by the promotion programme. I therefore exclude the nominees and selected women for the promotion pro-
gramme, as well as the women working with the selected women as supervisors. Note that this is not a
representative sample, but serves as an illustration.

15These numbers represent net pay, which includes basic pay, overtime pay, and all allowances, minus any
deductions, e.g. for absences.

16See e.g. The World Bank (2008) for a review of this progress and the drivers.
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Browning et al. (2014). Such a collective approach assumes that a household makes Pareto

efficient decisions and that it follows a stable decision-making process. In addition, I

assume that the individuals’ utility functions are strictly concave. This allows me to write

the optimisation programme as follows, for a household with individuals a and b that

chooses consumption of private good q of price p and public good Q of price P , with

income m depending on wages w,17

max
qa,qb,Q

µ(P, p,
wa

wb
, promotion,z) · ua(qa, Q) + ub(qb, Q)

s.t. p · (qa + qb) + P ·Q = m(wa, wb). (1.1)

The first line of this programme shows that the household maximises a weighted sum

of the individuals’ utility functions, where the individual utility functions us(qs, Q) for

s = {a, b} depend on the individual’s private consumption of q as well as the level of the

public good Q. The public good, for example, could be thought of as expenditures on chil-

dren. The weight µ(.) is typically called the bargaining or Pareto weight, and represents

the weight given to a’s utility in the household programme. The bargaining weight is a

function of the economic environment (e.g. prices) as well as potential distribution fac-

tors. Distribution factors are variables that can affect the decision process but do not affect

the budget constraint or preferences, e.g. the relative wage of the individuals (once total

income has been taken into account), or other factors collected in the vector z. The sec-

ond line of the programme represents a standard budget constraint, where I assume that

expenditures on the private and public goods exhaust the household’s income.

I posit that a woman’s promotion could affect the bargaining process through three poten-

tial effects:

1. Marshallian income effect: If a woman is promoted with an increase in her wage rate

wa, this eases the household’s budget constraint,m(.). This would lead to an increase

in the set of feasible allocations for the household.
17Of course, one can extend this simple framework, e.g. by allowing for altruistic preferences, introducing

domestic production or labour supply decisions. Nevertheless, this simple framework is instructive to gain
intuition for the potential effects of a promotion.
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2. Relative wage effect: Ceteris paribus, a change in the woman’s wage rate wa affects

the relative wage of the individuals, wa
wb

. As a potential distribution factor, this could

affect the woman’s bargaining weight, µ(.).

3. Position effect: Irrespective of any change in total income or relative wages, a

promotion to a leadership position could be a distribution factor that affects the

woman’s Pareto weight, µ(.). This could take place, for example, if the promotion to

a leadership position in the workplace affords the woman a more important role in

decision-making in the household, or if she can translate bargaining skills learned in

the new position to the household,18 or if her new position gives her the confidence

to get more involved in bargaining in the household.

In Section 1.5.4, I investigate which of these effects, if any, I observe in my data for the

women who were part of the promotion programme.

This framework can also be applied to study the effects of women being exposed to the

new female managers. Since the subordinates of the female supervisors continue to work

in a line operator position, a large change in the wage rate working through a Marshallian

income effect or a relative wage effect is possible but arguably less likely.19 Instead of a

position effect, I posit that the third potential effect for line operators exposed to the new

female managers would instead read as:

3. Exposure effect: The exposure to a female manager can be a distribution factor af-

fecting the women’s bargaining weight, µ(.). This could be the case, for example,

if working with a female supervisor as a role model changes the exposed women’s

perception about a woman’s permissible bargaining position in the household, or if

the exposed women are able to emulate the management techniques implemented

by the female supervisors at their homes.

In Section 1.6.4, I investigate which of these three effects, if any, I observe in my data for

18This would be in the spirit of Ashraf et al. (2020b), who find that teaching girls negotiation skills allows
them to bargain for a better education.

19Line operators’ wages typically include boni for good attendance and incentives based on production line
productivity, which could both potentially be affected by the supervisor. However, these components typically
constitute only a small share of line operators’ income.
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the women who were exposed to the new female managers.

1.4.2 Promotion programme

For the analysis, I exploit variation created by a promotion programme for women in the

Bangladeshi garment industry, during which selected women worked as production line

supervisors for at least two months. The impacts of the programme on factory outcomes

are analysed in Chapter 2, where the programme is discussed in more detail. The way

in which female production line operators were selected for the programme allows me

to compare household outcomes of new female supervisors to outcomes of female opera-

tors who were short-listed for the programme but did not make the cut because of space

constraints.

Only skilled and experienced operators were considered for the programme in which 27

large Bangladeshi garment factories participated. At the beginning of the programme, the

factories were asked to provide a ranking of female operators that they wanted to consider

for new supervisor positions. Those operators had to fulfil pre-set eligibility criteria in

five areas, which are described in Panel A of Table 1.1. We conducted baseline surveys in

the factories with all nominated women. We further implemented diagnostic tests with

all candidates and excluded women who did not pass basic literacy and numeracy tests

(see Panel B in Table 1.1). Only women who passed all screening criteria in Table 1.1 were

included in the shortlist. These criteria mean that all short-listed women were skilled

production line operators with significant experience in the garment industry and more

than primary education. They were also interested in becoming a supervisor and had a

family that supported this interest. In total, the 27 factories short-listed 243 eligible women.

In each factory, only the top-ranked candidates in the shortlist were allowed to participate

in the promotion programme. We determined a factory-specific cutoff in advance in col-

laboration with each factory management team. The goal was to only include as many

participants in the promotion programme as the factory would be able to absorb as new

supervisors in a few months, such that selected operators had a good chance of officially

being promoted during the programme duration. Half of the factories were randomly as-
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Table 1.1: Eligibility criteria for promotion programme

Area Criterion

Panel A: Selection criteria for factories

Education ≥ 8 years
Experience in garment industry ≥ 2 years
Operator grade Operator (grade 4) or Senior operator (grade 3)
Interest in supervisor position Yes
Supportive family Yes

Panel B: Exclusion criteria using diagnostic tests

Literacy Passed basic test
Numeracy Passed basic test

signed to a two-hour “selection experiment”, which is discussed in detail in Chapter 2.

These factories were able to change their ranking of shortlisted operators once, after re-

viewing the diagnostic scores for all tested candidates. Nominees in the other half of the

factories undertook the diagnostic tests, but the results were not revealed to the factory,

and the original ranking could not be changed. For factories that were assigned to the

selection experiment, the final shortlist is the last ranking after the selection experiment,

after exclusion of ineligible operators and a potential re-ranking. For factories that did

not participate in the selection experiment, the final shortlist coincides with the original

ranking of operators, after ineligible nominees were excluded.20

Using these final shortlists of operators, only the women with a better rank than the

factory-specific cutoff were assigned to the promotion programme. In this paper, these

women are the “selected” group, consisting of 199 individuals. The women who passed

all eligibility checks but whose rank was worse than the factory cutoff continued working

as operators and form the comparison group. I call this group, which consists of 44 indi-

viduals, the “nominated” group. Only the selected group participated in the promotion

programme, which entailed trialling as an assistant supervisor with gradually increasing

responsibility for at least eight weeks. Factories were encouraged to officially promote

20To account for potential selection effects, I include all diagnostic scores and factory fixed effects in the
vector of potential control variables, as discussed in Section 1.5.1. I also show that results hold if I limit the
sample to the half of the factories that did not participate in the selection experiment in Section 1.5.3.
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the selected women as soon as they felt that their quality warranted a promotion. This

is similar to how factories promote new supervisors in the industry. Outside of any in-

tervention, factories typically trial candidates for supervisor positions on the job. They

first shadow existing supervisors, and then move to supervising a gradually increasing

number of workers. If the factory is satisfied with their performance in managing a line

or line section on their own, they receive an official promotion once a supervisor vacancy

becomes available.

The selected women were assigned to different training regimes. These varied in their

timing of two different modules, which were designed to train the selected women in

soft and technical skills to make them better production line supervisors. The soft-skills

module consisted of a four-day training in stress management, assertive communication

and leadership skills. The hard-skills module provided an overview of the production

process and training on how to plan, manage and solve problems on production lines.

Appendix 1.A provides more details. One third of the selected women were assigned to

receive both training modules immediately. Another third only received the soft skills

component immediately and was trained in the technical skills about six months later. The

remaining third received both training modules six months later. Remember, however,

that all three groups were trialling as assistant supervisors during a two-months period.

Figure 1.B.3 presents the timing in detail.

The impact of these trainings on factory outcomes is analysed in Chapter 2. For the main

analysis of intra-household bargaining, I pool all women assigned to be participants of

the promotion programme in the “selected” group, and compare them to the “nominated”

group. In Section 1.5.4, I investigate potential training effects.

1.4.3 Survey implementation

To collect the outcome variables of interest for this paper, I implemented surveys with

women and one of their household members at the respondents’ homes. For funding

reasons, these took place after the conclusion of the promotion programme discussed in the

previous subsection. For the analysis of the effects on the promoted women, which I call
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the “promotion analysis”, the field team targeted all 243 women who were nominated and

eligible for the promotion programme by the 27 factories.21 This sample was interviewed

twice in person at their homes. The first wave took place on average four months after the

beginning of the promotion programme in the factories, and the second wave on average

ten months after the beginning of the programme.22 For power reasons, I also conducted

biweekly phone surveys to collect additional measurements for a subset of outcomes of

interest.

The sample for the analysis of role model effects on the women working with female super-

visors, which I call the “exposure analysis”, was determined during the follow-up surveys

for the promotion programme in the factories. On each trial line to which a participant of

the promotion programme had been assigned to trial as supervisor, female operators were

sampled for the household surveys.23 These are the so-called “exposed” operators. The

trial lines had been chosen by the factories as needing a new supervisor before the start

of the promotion programme. In addition, in each factory, the same number of compari-

son lines was sampled from all other lines not involved in the promotion programme, and

from these lines, female operators were again sampled to be interviewed in the household.

These latter operators are the “non-exposed” group, who are nearly exclusively supervised

by men. Overall, 715 operators were sampled. The interviews for the exposure analysis

took place on average nine months after the start of the promotion programme.24

The home surveys were implemented in two steps. First, the field team conducted short

pre-surveys on the phone, using the mobile phone numbers collected during the factory

visits. These pre-surveys were used to collect the respondents’ location information and to

21In addition, we also surveyed 93 nominated and ineligible operators. Out of these, 52 nominees failed
the literacy and numeracy tests, 16 were absent during the evaluation and 25 withdrew before treatment
assignment. They are excluded from the analysis since they are arguably not comparable to the nominated
and eligible women.

22For logistical reasons, the promotion programme was implemented sequentially. This ensured that class
size for the training were manageable and that all trainees were taught by the same trainers. The household
surveys followed this pattern. I therefore present the time line in reference to the beginning of the promotion
programme in the factories. See Figure 1.B.3 for a detailed time line. The first wave of surveys took place
between June and December 2017, the second wave between December 2017 and August 2018.

23The sampling of lines and operators was implemented using simple randomisation implemented by a
computer script.

24These surveys were implemented between August 2017 and March 2018.
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identify the second household member to be interviewed during the home survey.25 Cru-

cially, the pre-surveys were also used to agree on an interview time that was convenient

for both respondents in the household, and to find an arrangement that would allow the

respondents to be interviewed separately from each other in a private room where the in-

terview could not be overheard.26 This was especially important because the respondents’

availability was limited due to the long working hours in the garment industry, and be-

cause a majority of respondents only had one room available (when excluding bathrooms

and kitchens).

In the second step, a team of two enumerators visited the household at the agreed time and

administered the surveys to the respondents in the household. For reasons of respondent

and enumerator safety, a team always consisted of one female and one male enumerator.

The woman known to us from the factory was always interviewed by the female enumer-

ator, and the other interviewed household member by the male enumerator. The surveys

were not conducted if privacy could not be maintained.27

Table 1.2 shows that the survey response rates for the sampled women were very high,

above 90 % in the first wave for the promotion analysis sample and above 80 % for the

exposure analysis sample. The response rate for the nominated operators dropped to 77 %

in wave 2 for the promotion analysis, compared to 91 % of selected operators. In Section

1.5.3, I show that this attrition is not driving results. About 70 % of both samples were

found to be married and living with their husbands in the pre-surveys, who were then
25If the sampled woman was married and living with their husbands in the same household, the husband

was identified as the second respondent to be interviewed. If the sampled woman was living with other
adults but not currently married, or married but not living with the spouse, the adult in the household that
the respondent identified as the main decision-maker was identified as the second respondent. If the sam-
pled woman lived alone or only with minor children, she alone was interviewed. When interviewing the
promotion sample in the second wave, we aimed to interview the same second respondent as in the previous
wave. Only if the circumstances of the sampled woman had changed, for example if she married between the
surveys or the respondent in the previous wave had left the household, was another respondent interviewed.
Throughout the project, the following definition of a household was used: “Someone is a member of your
household if they have spent at least 6 months out of the last year living in the same house and eating from
the same kitchen. If you share a house with other households or families, we are only interested in the primary
household/family.”

26For example, in a number of cases a neighbours’ room was used.
27The enumerator team was entirely separate from the team that conducted the promotion programme and

the surveys in the factory, though they were hired by the same field organisation. At no point during the
survey administration was the promotion programme mentioned to the respondents. In the consent form, the
surveys were explained to the respondents as aiming to understand “how families of workers in the garment
industry live, and how the different members in the family interact with one another”.
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Table 1.2: Survey response rates

Panel A: Promotion analysis

Selected Nominated
Wave 1 93 % 91 %
Wave 2 91 % 77 %

Phone (ever reached) 94 % 95 %
Phone (avg. surveys) 7.28 5.98

Panel B: Exposure analysis

Exposed Non-exposed
Wave 1 84 % 83 %

identified as the second respondent to be surveyed. Only for approximately 10 % of re-

spondents, other adult household members were targeted, primarily parents and siblings.

For readability, I therefore use the terms “wife” and “husband” in the rest of the paper

to refer to the women known to us from the factories and all second household members

interviewed, respectively. Close to a fifth of respondents lived without another adult in

the household, for example in factory dormitories. Table 1.C.1 in the appendix shows the

breakdown in detail. Since I am interested in bargaining between household members, I

exclude these individuals from one-person households from the analysis.

1.4.4 Main outcome variables of intra-household bargaining

I use the survey data to construct six main outcome variables for intra-household bar-

gaining, which are defined in Table 1.3. The percentage of the household’s income spent

on assignable goods for women is the first outcome.28 Respondents were asked to report

their expenditures for women in Taka for 1) cosmetics, 2) clothing and footwear, 3) jew-

ellery and accessories, and 4) health and medical expenditures.29 These expenditures were

winsorised, harmonised on the monthly level, summed up, divided by the household’s

28I define assignable goods as private goods whose nature allows the researcher to deduce that they are
consumed exclusively or primarily by a specific type of household member.

29Note that, in the survey, the question for cosmetics referred to both women and girls. This was done be-
cause it is was thought likely that cosmetics are shared between women and their under-age female household
members, such that these expenditures could not be identified separately.
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total monthly income, and multiplied by 100.

The second main outcome variable is the percentage of the household’s income spent on

remittances to family or friends living outside the household in the last calendar month,

including monetary and in-kind transfers. These are defined as the transfers to the sam-

pled woman’s friends and family plus transfers to the husband’s friends and family, if the

husband was the second respondent.

Table 1.3: Main outcome variables

Variable Definition and construction
Women’s assignable
expenditures (% in
household income)

Percent of household income spent on assignable expenditures
for women, consisting of expenditures on

1. Cosmetics for women and girls in the last calendar
month,

2. Clothing and footwear for women in the last three
months,

3. Jewellery and accessories for women in the last three
months,

4. Health and medical expenditures for women in the last
three months,

Values are winsorised at a fraction of 0.01 in each tail. Expen-
ditures are harmonised on the monthly level, summed up, di-
vided by the household’s total monthly income, and multiplied
by 100.

Remittances (% in
household income)

Percent of household income spent on transfers to family or
friends outside the household, including monetary and in-kind
transfers, consisting of

1. Transfers to the sampled woman’s family and friends
2. Transfers to the husband’s family and friends, if the hus-

band was the second respondent.
Values are winsorised at a fraction of 0.01 in each tail, summed
up, divided by the household’s total monthly income, and mul-
tiplied by 100.

Violence (5 months,
Dummy)

Dummy variable indicating whether woman was beaten or
slapped by the other respondent at least once in the past five
months.
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(Table 1.3 continued.)

Decision-making (In-
dex)

Index of woman’s involvement in seven decisions in the house-
hold:

1. Decision for her to take up work outside the home for
income,

2. Decision for her to accept a promotion30,
3. Decision to purchase large household appliances,
4. Decision about large house repairs,
5. Decision to purchase clothing and jewellery for herself,
6. Decision for her to take a bus to run an errand,
7. Decision for her to visit a friend in the neighbourhood.

For each decision, an ordinal variable was coded such that
4=Woman decides alone without needing permission,
3=Woman decides alone, but needs permission,
2=Woman is involved in joint decision-making,
1=Others decide, but need the woman’s permission,
0=Woman is not involved.
I create dummy variables for each category and decision, and
then compute an index following Anderson (2008) and O’Brien
(1984).31

Hiding money
(Dummy)

Dummy variable indicating whether woman chooses private
option in any choice between receiving money privately or
publicly in the game.

Controlling money
(Taka)

Highest amount in Taka that woman is willing to give up to
have money paid to herself instead of her husband (ignoring
multiple switching).

The wife’s recent experience of physical violence perpetrated by the husband against her

is the third outcome. This is coded as an indicator variable capturing whether the woman

reports that she has been slapped or beaten by the husband at least once in the last five

months. This recall period was chosen to cover the time period since the start of the pro-

motion programme. This variable was only collected from the wives, whereas all other

30For the selected or nominated women who had been offered a promotion in the wave 2 survey, these
questions refer to the decision-making about the actual offer instead of the generic question.

31 In this paper, an Anderson index is computed as follows. First, if necessary, all variables are recoded
such that they indicate the same direction. Second, any ordinal and categorical variables will be recoded into
several dummies. Ordinal variables will be recoded such that the lowest value is the excluded base group
(e.g. for an ordinal variable with 4 categories from 0=strongly disagree to 4=strongly agree, the dummies will
be defined as 0 and above (the excluded base group), 1 and above, 2 and above, 3 and above, 4 and above. All
dummies except the base group are included in the index.). For categorical, non-ordinal variables, dummies
for each category will be created and all dummies except one base group will be included in the index. Third,
using the recoded variables, the index developed by Anderson (2008) and O’Brien (1984) is computed. The
index is produced using a self-written Stata programme that follows Anderson’s stepwise approach. As a last
step, the programme standardises the index by the mean and standard deviation of the sample (separately for
the promotion and exposure analysis samples, and within those for husbands and wives separately), to allow
for easier comparison of effect sizes.
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outcome variables were also collected from the husbands.32

The fourth variable captures women’s involvement in seven different decisions in the

household. These dimensions capture decisions about the woman’s daily autonomy, i.e.

visiting a friend, taking a bus, and purchasing clothing and jewellery for herself. They

also cover decisions which affect the entire household, i.e. regarding large household re-

pairs and purchases of large appliances as well as decisions about the woman’s career

such as taking up work and accepting a promotion. Respondents were asked to describe

who makes these decisions in their household in an open-ended question, which was then

coded by enumerators. As a follow-up question, respondents were asked whether the

decision-makers required permission from any other household members. For each de-

cision, the two questions were recoded into one ordinal variable where a higher number

indicates a more extensive involvement in decision-making. These range from zero, in-

dicating that the woman is not involved in the decision, to four, which indicates that the

woman decides alone without needing permission. I then compute a summary index of all

seven decisions following Anderson (2008) and O’Brien (1984), taking care not to ascribe

cardinal meaning to ordinal differences. Note, however, that the results below are robust

to different definitions, e.g. coding a binary variable indicating whether the woman is in-

volved versus not involved in a decision, or whether she is the sole decision-maker versus

not. The advantage of this ordinal approach is that it captures all potential margins of

change in one summary index.33

32I followed the guidelines of the World Health Organization for domestic violence research, and under
all circumstances prioritised the safety of respondents and the field team (World Health Organization, 2001).
Enumerators were specifically trained for the administration of these questions about domestic violence. They
were only administered once the enumerator had again confirmed the privacy of the interview, and the other
household members were not aware that the survey with the sampled woman included questions about do-
mestic violence. Only two questions about domestic violence were asked to ensure that the woman’s survey
was not substantially longer than the husband’s. Respondents were offered the phone number of Bangladesh’s
National Helpline for Violence against Women and Children, irrespective of their responses. To increase truth-
ful reporting and privacy, the respondents input their own responses for this section on the tablet, as suggested
in Heath (2014), after the questions and response options were read out by the enumerator. This was possible
since all respondents in the survey were literate and had experience using mobile devices.

33This use of an index to summarise reported household decision-making is similar to previous work in the
literature (See e.g. Ashraf et al. (2010); Pitt et al. (2006), and Anderson (2008) on general advantages of using
summary index tests over testing individual outcomes.). Compared to the use of the raw reported variables,
an index requires the researcher to make decisions about its specific construction, which may not be innocuous.
For example, in this case, as defined in Table 1.3, the coding of the responses for the decision-making questions
(which is later dichotomised) implies that a wife who makes decisions alone is more involved in decision-
making than a wife who decides jointly with her husband. This assessment may not be shared by all women,
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The last two main outcomes are derived from two economic games that I implemented

as part of the survey, which measure cooperation in the household. These were modelled

after Almås et al. (2018). In the first wave of the household survey, respondents played

an incentivised game that asked them to choose between receiving different amounts of

money privately or publicly, i.e. with their spouse’s knowledge.34 “Hiding money” is a

dummy variable indicating whether the woman ever chose the private option in a series of

comparisons. In the second wave, respondents played a different game, which asked them

to choose between receiving an amount of money themselves or whether their husband

should instead receive a different amount of money.35 “Controlling money” is defined as

the highest amount the woman is willing to give up to control the money herself in a series

of comparisons.36 Note that, because each game was only implemented in one period,

the sample size for these outcomes for the promotion analysis is half that of the other

outcomes. Since the sample for the exposure analysis was interviewed only once with the

survey instrument for the first wave, the outcome Controlling money is not available for

these respondents.

These outcome variables correlate with demographics broadly as expected. This is demon-

strated in Table 1.C.2 in the appendix, where I show how the outcome variables relate to

a variety of individual and household characteristics for the non-exposed respondents of

the exposure analysis. The percentage of income spent on assignable goods for women

are positively, though not always significantly, related to the woman’s age, her education,

the woman’s share in income, the number of household members, her age at marriage,

and whether the woman brought assets into the marriage. Being married and having a

especially regarding decisions that affect the whole household (e.g. about large house repairs). It is therefore
crucial to probe whether any effects found are an artefact of the specific index construction chosen by the
researcher. For this reason, I conduct extensive robustness checks of the results with regards to different ways
of constructing the index and to using the raw variables themselves below.

34For example, 100 Taka sent via mobile phone credit to the woman tomorrow without the husband know-
ing vs. 150 Taka sent via mobile phone credit to the woman tomorrow, accompanied by a message to the
husband’s phone informing him how much the woman receives.

35E.g. 100 Taka in phone credit paid to you after the survey vs. 150 Taka in phone credit paid to your
husband after the survey.

36During the administration of the wave 1 survey, it became clear that there was a strong norm against
hiding among respondents. For example, only 12 % of women in the non-exposed group of the exposure
analysis ever chose the private option. This had not been apparent during the piloting. Qualitative surveys
confirmed this norm against hiding, but also revealed a much weaker norm against directing money to oneself
instead of the partner. This motivated the use of a different game in wave 2.
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larger number of children is negatively related to women’s expenditures, which is not

surprising given that these variables capture competing demands on income. The corre-

lates for the household’s percentage of income spent on remittances largely look similar to

those of women’s expenditures, with some notable differences. A higher number of house-

hold members correlates negatively with remittances, as does an indicator for whether the

woman brought assets into the household. This makes intuitive sense since remittances

are likely lower in households with fewer low-income relatives living outside the house-

hold. Somewhat counterintuitively, however, the woman’s income share is also negatively

negatively related to the household’s remittances.

The quantitatively most important correlate for domestic violence in the last five months is

the woman’s income share, with a higher income share related to less violence. In compar-

ison, the woman’s involvement in decision-making is highly positively correlated with the

indicator whether she brought assets into the marriage and with the woman being mar-

ried. Married women and women who brought assets into the marriage are less likely to

hide from their spouses in the economic game.

1.4.5 Descriptive statistics

The typical woman in the sample, for both the promotion and the exposure analysis, is

in her mid-twenties and lives with her husband and one child in a nuclear family. Table

1.4 shows summary statistics for the promotion sample in Panel A, using the data from

the factory baseline conducted for the promotion programme. Panel B shows descriptives

for the exposure sample in Panel B. Because no baseline for the exposure analysis was

conducted, Panel B is derived from the household surveys of the non-exposed comparison

group. See Table 1.C.3 in the appendix for variable definitions. Women in both samples

are similar on a number of dimensions. They are on average about 26 years old and more

than 80 % are married. Nearly two thirds of the women have migrated to Dhaka from

their place of birth. On average, they have one child. Interestingly, more than half of

respondents with children report that at least one child does not live in the household,
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but instead lives with relatives.37 The women are also four to five years younger than

their husbands. Despite this age gap, they only have about a third of a year less education

than the husbands. They contribute slightly below half of the total household income.38

Interestingly, two thirds of all husbands also work in the garment industry.

The samples differ in other aspects, which indicate that the women who were nominated

or selected for the promotion programme come from a higher socioeconomic background

and play a larger role in their households than women in the exposure analysis sample.

For example, 12 % of women in the promotion analysis sample consider themselves the

household head, compared with only 1 % in the exposure analysis sample. In addition,

the former group has on average about two years of education more than the latter group.

The households in the promotion analysis sample also report slightly higher household

income, of about 23,500 Taka (roughly 235 GBP and 280 USD at the time of the surveys),

compared to about 21,000 Taka (roughly 210 GBP and 260 USD) in the exposure sample.

37Note that this is derived from Panel B, since I don’t have comparable data from the promotion analysis
factory baseline.

38Note that we only collected individual income data for the wife and husband in the promotion analysis
baseline, but total household income during the household surveys. For the promotion analysis baseline, I
therefore approximate total household income as the sum of income of both husband and wife. This will only
differ from the total household income variable used in Panel B if household members other than the husband
and wife also contribute income.
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Table 1.4: Summary statistics

Panel A: Promotion analysis

N Mean SD Min Max
Age 198 25.80 3.53 19.00 38.00
Married 198 0.84 0.36 0.00 1.00
Household members 198 3.27 1.57 1.00 10.00
Household head 198 0.12 0.33 0.00 1.00
Migrant 198 0.66 0.47 0.00 1.00
Education years 198 8.33 1.76 0.00 15.00
Nr Children (if ever married) 180 1.04 0.79 0.00 5.00
Combined income of spouses (if married) 167 23630.19 6556.26 9500.00 44760.00
Education difference of spouses (if married) 167 −0.31 3.05 −10.00 9.00
Age gap of spouses (if married) 166 −4.64 2.75 −14.00 4.00
Husband works in garment industry (if married) 167 0.66 0.47 0.00 1.00
Woman’s share in spouses’ income (if married) 167 0.46 0.14 0.09 1.00

Panel B: Exposure analysis

N Mean SD Min Max
Age 238 26.20 4.16 18.00 40.00
Married 238 0.89 0.31 0.00 1.00
Household members 238 3.09 1.42 2.00 8.00
Household head 238 0.01 0.11 0.00 1.00
Migrant 238 0.63 0.48 0.00 1.00
Education years 238 6.08 2.48 0.00 10.00
Nr Children (if ever married) 224 1.16 0.84 0.00 4.00
Child outside HH (if Nr Children ≥ 1) 176 0.57 0.50 0.00 1.00
Total household income 238 21166.26 7325.44 6500.00 43000.00
Education difference of spouses (if married) 208 −0.35 3.74 −10.00 9.00
Age gap of spouses (if married) 208 −5.24 3.25 −23.00 −1.00
Husband works in garment industry (if married) 208 0.66 0.47 0.00 1.00
Woman’s share in household income 238 0.48 0.18 0.00 1.00

Notes: Panel A uses data from the baseline survey of the promotion programme, conducted in the factory. Because there
is no baseline for the exposure analysis, Panel B uses data from the household surveys only from the non-exposed com-
parison group.
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1.5 The effects of a promotion

1.5.1 Empirical strategy

The selection process for the promotion programme described in Section 1.4.2 allows me to

compare outcomes of selected women to nominated runners-up who were not included in

the programme because the factory did not have enough vacancies available. Recall that,

after the factories provided us with a ranked list of candidates fulfilling pre-set criteria, we

conducted extensive screening of all nominees and excluded those who failed literacy and

numeracy tests. Half of all factories were able to re-rank their candidates in the shortlist

once after reviewing the diagnostic tests, whereas the shortlist for the remaining factories

remained the same. Out of the operators in the final shortlists, only those with a rank that

was better than the factory-specific cutoff were selected and participated in the promotion

programme. The nominated women who passed all diagnostic checks but ranked below

the cutoff continued to work as production-line operators and represent the comparison

group.

I argue that the assignment to the selected and the nominated groups is quasi-random

conditional on observables because factories have limited ability to predict which women

would be successful as a supervisor among the eligible women. The factories had his-

torically nearly always promoted men, and therefore had large numbers of competent

female line operators from which to choose new supervisors. Our extensive eligibility

checks meant that only skilled and experienced line operators were considered for the pro-

gramme. While it might be easy for factories to exclude operators who would not make a

good supervisor in their factories, it is much harder to decide the ranking among a sam-

ple of women who had all been judged to be suitable after this extensive screening. This

argument is similar in spirit to the literature on microenterprises, recruitment and venture

capitalism, which shows that humans are often inept at predicting which firms, workers

or investments will be successful among an already select sample (McKenzie and Sansone,

2017; Hoffman et al., 2018; Nanda, 2016).
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Support for the empirical strategy

The results from the selection experiment in Chapter 2 provide support for this strategy.

There, we find that the nominees’ original rank – before a potential re-ranking in the fac-

tories that participated in the selection experiment – is orthogonal to the results of their

diagnostic tests. Only once the factories are presented with these screening results as part

of the selection experiment do they re-rank the candidates on their skills, and especially

their soft skills. I explain below how I take this potential selection effect in the half of the

factories that were randomised into the selection experiment into account in the estima-

tion.

I also find strong support for this empirical strategy when comparing the selected and the

nominated group on observable characteristics.39 The balance tests in Table 1.5 demon-

strate that the selected and nominated groups are statistically indistinguishable on a wide

range of observable characteristics. See Table 1.C.3 in the appendix for variable definitions.

Only two tests out of 34 reject equality at the 10 % significance level, using the conventional

t-tests in column (5). This is fewer than one would expect to reject by chance if the null

hypothesis is true. The selected women have about a year less experience in the garment

industry, but they score about seven percentage points higher on the diagnostic literacy

test than the nominated group.

I also show p-values using randomisation inference in column (6) and normalised differ-

ences between the means of the nominated and selected groups following Imbens (2015)

in column (7). The normalised difference is a sample-size free way to investigate balance

in covariates, and an absolute value smaller than 0.30 in absolute value can be consid-

ered well balanced, according to Imbens (2015).40 These additional tests strengthen the

conclusion that the nominated and selected groups are very similar. I reject only one hy-

pothesis when using the randomisation inference p-values, and all normalised differences

are weakly smaller than 0.30. Lastly, I conduct a test of joint orthogonality by investigating
39Note that, for all checks in this subsection, I only include women whose data is also used in the analysis,

i.e. who were interviewed in at least one household survey wave and had another adult decision-maker in
the household. This is to ensure that attrition is not driving an imbalance.

40The normalised difference is calculated as the difference in means between the two groups, divided by the
square root of the average of the sample variances of the two groups.
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Table 1.5: Balance of nominated and selected groups

(1) (2) (3) (4) (5) (6) (7)

N
Nominated

(Mean) N
Selected
(Mean) p-value

p-value
(RI)

Norm-
diff

Panel A: Variables from baseline survey
Age 38 26.18 160 25.71 0.45 0.47 −0.13
Married 38 0.89 160 0.83 0.34 0.40 −0.18
Household members 38 3.32 160 3.26 0.85 0.91 −0.03
Household head 38 0.05 160 0.14 0.15 0.30 0.29
Migrant 38 0.68 160 0.66 0.74 0.81 −0.06
Education years 38 8.00 160 8.41 0.19 0.16 0.22
Nr Children 35 1.06 145 1.03 0.88 0.88 −0.03
Combined income of spouses 34 23408.41 133 23686.89 0.83 0.80 0.04
Spousal education difference 34 0.26 133 −0.46 0.22 0.29 −0.22
Age gap of spouses 34 −4.97 132 −4.55 0.43 0.42 0.15
Wife’s income share 34 0.45 133 0.47 0.41 0.36 0.18
Decision-making 38 −0.13 160 −0.18 0.79 0.77 −0.05
Supportive family 38 0.09 160 0.06 0.89 0.90 −0.02
Experience in garment sector 38 6.97 160 5.91 0.08* 0.12 −0.30
Exposure to female SV 38 0.63 160 0.54 0.33 0.31 −0.18
Internal locus of control 38 0.20 160 0.08 0.50 0.44 −0.12
Grit 38 −0.05 160 0.13 0.28 0.19 0.20
Self-efficacy 38 −0.06 160 0.06 0.51 0.52 0.11
Emotional competence 38 0.14 160 0.11 0.86 0.86 −0.03
Multi-factor Leadership 38 0.08 160 0.08 0.97 0.96 −0.01
Life satisfaction 38 7.55 160 7.60 0.89 0.92 0.03
Self-assessment 38 0.03 160 0.14 0.76 0.71 0.06
Ambition 38 2.16 160 2.20 0.84 0.86 0.04

Panel B: Variables from diagnostic tests before selection
Literacy score 38 0.51 160 0.58 0.09* 0.04** 0.29
Numeracy score 38 0.45 160 0.47 0.62 0.61 0.08
Processing speed score 38 0.34 160 0.33 0.75 0.72 −0.06
Garment knowledge score 38 0.56 160 0.54 0.28 0.46 −0.21
Family support score 38 0.69 160 0.72 0.39 0.31 0.16
Interest score 38 0.72 160 0.74 0.62 0.59 0.09
Confidence score 38 0.73 160 0.73 0.96 1.00 −0.01

Panel C: Time-invariant variables from household surveys
Muslim 38 0.97 160 0.97 0.87 1.00 −0.03
Socioeconomic background 38 −0.10 160 −0.01 0.65 0.73 0.09
Marriage duration 36 8.72 149 8.13 0.51 0.64 −0.13
Brought assets in marriage 36 0.31 149 0.34 0.73 0.68 0.06

Notes: Column (5) shows the p-value of a conventional t-test of equality of the group means in columns (2) and (4). Col-
umn (6) shows the p-value of the t-test implemented using randomisation inference, with 5000 replications of treatment
assignment that maintain the share of selected women within factory strata. Column (7) shows the normalised difference
of the group means in columns (2) and (4), calculated as the difference in means between the two groups divided by the
square root of the average of the sample variances of the two groups, following Imbens (2015). * p<0.1, ** p<0.05, ***
p<0.01
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whether these 34 observable characteristics jointly predict selection in a linear regression.41

The p-value of the F-test is 0.87, which shows that selection is not determined by a wide

range of baseline observable characteristics (see Table 1.C.4 in the appendix).

Main specification

I employ three different estimation approaches. I use OLS with control variables chosen by

PDS Lasso in my main analysis, and discuss the regression discontinuity design and the

matching method in Section 1.5.3. The following is the main specification for outcome Y

of each nominee and selected operator i in factory f , while pooling both household survey

waves w = {1, 2}:

Yifw = α+ β · selectedif + g(Xif ) + εifw (1.2)

selected is a dummy variable indicating whether the individual is an operator selected for

the promotion programme, which is zero for the nominated group. X is a vector of poten-

tial control variables. The vector consists of all 34 variables for which I tested balance on in

Table 1.5 and their squared terms, in addition to factory, enumerator, and month dummy

variables. By including all diagnostic scores as well as factory fixed effects, I account for

a potential re-ranking on these scores by the factories participating in the selection ex-

periment. The set of control variables to be included are selected using the PDS Lasso

algorithm, using the data-driven penalty loadings for clustered standard errors suggested

in Belloni et al. (2013, 2014a,b, 2016). Standard errors are clustered at the individual level.

The PDS Lasso algorithm achieves a parsimonious selection of control variables in two

steps. It first implements the Lasso algorithm twice to select two sets of covariates from

the X vector: one set which is predictive for the outcome variable Y and one set which is

predictive for selected, the covariate of interest. In the second step, β is estimated using

41In this paper, to include the variables only defined for married respondents, I follow two steps. First, I
set these variables to zero if they are missing and, second, I include dummy variables that indicate whether
the variables are missing in the regression. As Table 1.C.4 in the appendix shows, I also do not find that
covariates predict selection if I include all covariates but limit the sample to married respondents, or if I only
include covariates which are defined for all respondents in the regression. The p-values for the F-statistic of
the regression in these cases are 0.96 and 0.92, respectively.
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an ordinary least squares regression of Y on selected and the union of the two sets of

covariates selected in the first step. As Belloni et al. (2013) show, this method performs

well across a variety of methods, enhances efficiency, and leads to valid inference even

with mistakes in variable selection.

Since I am interested in intra-household decision-making, I limit the sample to those

women who report having another adult decision-maker in the household. As shown in

Section 1.4, this is the husband in the vast majority of cases. I compute sharpened q-values

to correct for multiple hypotheses testing for all main outcome variables defined in Table

1.3 following Benjamini and Hochberg (1995) and Benjamini et al. (2006).

1.5.2 Results

Promotions and income

The promotion programme was successful in advancing women’s careers. As column (1)

of Table 1.6 shows, the women selected for the programme were 24 percentage points

more likely than the nominated group to have been officially promoted to supervisor after

the conclusion of the promotion programme. They also saw an income increase of about

900 Taka, equivalent to about 9 % of the income in the comparison group, as per column

(2). However, an official promotion increased the woman’s personal income much more.

When I interact being selected for the programme with the indicator for being promoted to

supervisor in column (3), I find that the personal income of officially promoted women in-

creased by about 32 %, compared to around 9900 Taka (99 GBP, 124 USD) in the nominated

group. Recall, however, that all selected women were assigned to trial as supervisors for

at least two months, and therefore had experience in a leadership position. A number of

them were also still waiting to be officially promoted at the time of the household surveys.

Of course, the official promotion is likely an endogenous outcome. I therefore focus on

the intent-to-treat effects of being selected for the promotion programme for the main re-

sults, but in Section 1.5.4 unpack the results into the different potential effects identified in

Section 1.4.1.
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Table 1.6: Effects on promotions and income

(1) (2) (3)
Supervisor
(Dummy)

Personal
income (Taka)

Personal
income (Taka)

selected 0.24*** 887.93 * −270.69
(0.06) (509.53) (544.67)

selected*supervisor 3183.95 ***
(711.07)

N 363 363 363
Nominated mean 0.09 9883.31 9883.31
Nominated SD 0.29 3203.56 3203.56

Notes: Standard errors clustered at the individual level in parentheses. Con-
trols chosen using pdslasso from demographic controls and baseline bar-
gaining measures, their squares, and factory, enumerator and month dum-
mies.

Main outcomes

Turning to my main outcomes, Table 1.7 shows the headline results. I find large, positive

and significant effects on the share of income that households spend on expenditures on

women’s assignable expenditures, as well as on remittances. The households of the se-

lected women spend 2.71 percentage points more on women’s goods than the households

of the nominated women, as shown in column (1). This effect is large at about 51 % of

the mean in the nominated group of 5.32 %. Column (2) also shows a large effect on re-

mittances, of 3.48 percentage points. This is 58 % of the comparison group mean. The

sharpened q-values in squared brackets support that these results remain significant even

after accounting for multiple hypotheses testing.

I do not see significant effects on my other main outcomes, as shown in columns (3) to

(6) of Table 1.7. The effects on domestic violence in the past five months and the woman’s

decision-making power in the household are small and insignificant. However, their direc-

tion supports an increase in bargaining power, with a negative point estimate on domestic

violence and a positive estimate on women’s involvement in decision-making.42

Similarly, the outcomes of the economic games do not appear to be affected. Respondents

42Note that I also do not find an impact on whether the women has ever experienced domestic violence,
with a point estimate of 0.03 from a mean in the nominated group of 0.30. The mean of 0.30 is in line with
the incidence of domestic violence that Heath (2014) finds in Bangladesh. She reports that 37.4 % of married
women who work for pay have ever been beaten by their husbands.
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in the selected group are a little more likely to choose a private payout in the hiding game,

as seen in column (5) of Table 1.7. Their willingness to pay for controlling money them-

selves is virtually unchanged, however, as shown in column (6). Compared to the mean

and standard deviation of the nominated group, both coefficients in columns (5) and (6)

are small and insignificant.43

To understand these results better, I look at the components of women’s assignable ex-

penditure separately in Table 1.8. The effect is positive for all components of women’s

assignable expenditures—cosmetics, clothing and footwear, accessories and jewellery, and

health expenditures. However, the effects are strongest on expenditures on women’s cloth-

ing and footwear as well as accessories and jewellery.44 It is possible that some of the effects

on clothing and accessories expenditures are driven by a need for the selected women to

look more professional in their new supervisor position. I argue that the size of the ef-

fects over time makes this less likely. It is arguably more likely that the women selected

for the promotion programme need to invest in a stock of new clothing when starting

their new position, which would suggest a larger effect early on. In Table 1.C.5 in the ap-

pendix, I look into the effects on women’s assignable expenditures for the two waves of the

household surveys separately.45 Even though I lose power because of the smaller sample

size when splitting the survey waves, the coefficient in the second wave (3.22 percentage

points) is more than a third larger than the effect in the first wave (1.99 percentage points).

This shows that the households of the selected women continued to spend a large income

share on women’s assignable expenditures even eight months after the beginning of the

promotion programme, which is less likely to be driven by job requirements.

The increase in remittances is also unlikely to be driven by job requirements. In Table 1.9,

I find that the effect on total remittances appears to mainly be driven by transfers to the

43These results from the economic games are consistent with a narrative in which the selected women’s
subjective marriage quality did not decline or could have improved, since they are not more likely to hide from
their spouses and also do not have a higher willingness to pay to control money compared to the nominated
group.

44When comparing the distributions of these outcomes in the selected and nominated group in Figures 1.B.4
and 1.B.5 in the appendix, I find that the overall effect is concentrated in the upper half of the distribution,
though the effect on clothing expenditures is clearly affecting the entire distribution.

45I only include respondents interviewed in both waves to ensure that sample composition does not drive
potential differences in effect size across waves.
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Table 1.7: Effects on main outcomes

(1) (2) (3) (4) (5) (6)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)

Controlling
money
(Taka)

selected 2.71** 3.48** −0.03 0.09 0.03 −5.32
(1.07) (1.40) (0.04) (0.15) (0.08) (17.90)
[0.04] [0.04] [1.00] [1.00] [1.00] [1.00]

N 363 362 363 363 181 182
Nominated mean 5.32 6.00 0.09 −0.16 0.28 146.77
Nominated SD 4.48 8.63 0.29 1.13 0.45 147.72

Notes: Standard errors clustered at the individual level in parentheses. Sharpened q-values in squared brackets. Controls
chosen using pdslasso from demographic controls and baseline bargaining measures, their squares, and factory, enumerator
and month dummies.

Table 1.8: Effects on the components of women’s assignable goods expenditures

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

(% in HH income)
Clothing

(% in HH income)
Jewellery

(% in HH income)
Health

(% in HH income)
selected 0.02 1.06*** 0.54** 1.10

(0.18) (0.23) (0.22) (0.96)
N 363 363 363 363
Nominated mean 0.96 1.60 0.11 2.65
Nominated SD 1.24 1.37 0.67 4.06

Notes: Standard errors clustered at the individual level in parentheses. Sharpened q-values in squared brackets.
Controls chosen using pdslasso from demographic controls and baseline bargaining measures, their squares, and
factory, enumerator and month dummies.

Table 1.9: Effects on remittances (% in HH income)

All Married couples with children

(1) (2) (3) (4) (5) (6) (7)

Total Total
Wife’s
family

Husband’s
family Total

Wife’s
family

Husband’s
family

selected 3.48** 3.53** 0.87 3.03** 1.29 0.11 1.68
(1.40) (1.69) (0.96) (1.46) (1.70) (0.92) (1.28)

selected*Child outside HH 3.60 1.11 2.00
(3.20) (1.87) (3.08)

Child outside HH 4.07 1.74 2.42
(2.78) (1.66) (2.89)

N 362 237 238 237 237 238 237
Nominated mean 6.00 6.46 2.73 3.73 6.46 2.73 3.73
Nominated SD 8.63 8.31 4.52 6.87 8.31 4.52 6.87

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from demographic con-
trols and baseline bargaining measures, their squares, and factory, enumerator and month dummies.
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husband’s family, if I restrict the sample to married couples who have children. Columns

(3) and (4) in Table 1.9 show that the effect on remittances to the husband’s family is more

than three times as large as the effect on remittances to the wife’s family. However, it ap-

pears that these remittances are mostly benefitting children who live outside of the house-

hold. As mentioned in Section 1.4.5, in this context it is common for children to not live

with their parents and to be cared for by other family members. Of course, the decision

whether children live with their parents or not is endogenous, and the sample size be-

comes challenging when investigating interaction terms. As indicative evidence, however,

columns (5) to (7) of Table 1.9 show that households with selected women where at least

one child lives outside the household report higher remittances. Though the interaction

terms are insignificant, they are large at 3.6 percentage points in column (5), for exam-

ple. This at least suggests that the higher remittances to the family are masking higher

expenditures on children. However, I do not find that the promotion programme led the

selected group to send their children to live with relatives, when I investigate the dates

that children started living outside the household collected during the surveys.46

1.5.3 Robustness checks

In this section, I show that the large positive effects on expenditures on women’s assignable

goods and remittances are robust to different estimation approaches, different variable

definitions, different specifications, different data sources, placebo tests and checks for

attrition, though I lose significance in a few instances. I also demonstrate that the effects are

not mainly driven by the training that was delivered as part of the promotion programme.

46I do not find an effect on the way women and husbands spend their time. Across the two household
survey waves, nearly all women and husbands report working, 92 % and 94 %, respectively. This means
that, at the point of the surveys, some women have left their work in the garment factories since the start of
the promotion programme. However, I do not find an impact of being selected for the programme on the
extensive margin of working for either women or husbands. Table 1.C.6 in the appendix shows the effects on
women’s time use in hours in Panel A and, using the husband’s survey data, on his time use in Panel B. The
coefficients are small, for both the last work day in columns (1) to (4) and the last non-work day in columns (5)
to (7). There is some indication that the selected women work around a quarter of an hour longer and sleep
shorter by the same amount on the last work day, but these effects are small in economic terms.
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Regression discontinuity design

The positive and significant impacts on women’s assignable goods expenditures and re-

mittances are robust to implementing a regression discontinuity design (RDD), despite the

low statistical power of this approach.47 For the analysis, I use the ranked shortlist of oper-

ators provided by each factory after removal of any ineligible candidates, as explained in

Section 1.4.2. Recall that only those operators with a rank better than the factory-specific

cutoff were assigned to the programme. Since factories nominated different numbers of

operators, I scale the rank of operators by the total number of operators nominated in each

factory to make the ranks comparable across factories. I use the distance of this scaled

rank variable from the factory-specific cutoff as the running variable. I determine the opti-

mal bandwidth following Imbens and Kalyanaraman (2012)48 for each outcome variable.

Using the observations within this bandwidth, I then allow for a linear function of the

running variable separately on either side of the cutoff when estimating the effect of be-

ing selected for the promotion programme. Standard errors are clustered at the individual

level.

Figure 1.1 compares the coefficients from the regression discontinuity approach with the

estimates from PDS Lasso and the matching approach discussed below. Table 1.C.7 in

the appendix presents results for all main outcome variables. As the figure shows, the

RDD point estimates for expenditures on women’s assignable goods and remittances re-

mittances are larger than those from the PDS Lasso estimation, at 4.94 percentage points

for women’s expenditures and 6.82 percentage points for remittances. Though they are

less precisely estimated, I find significant effects on both these outcomes.49

47See, for example, Deke and Dragoset (2012) and Schochet (2008) for a discussion of the lower power of
regression discontinuity designs.

48I use the Stata command rdbwselect to do so.
49If I allow for a quadratic function of the running variable on both sides of the cutoff separately, I find

coefficients of 9.74 percentage points for women’s expenditures (p-value of 0.02), and 3.13 percentage points
for remittances (p-value of 0.67).
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Figure 1.1: Comparison of estimates using three different estimation approaches
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Estimating the results with a matching method qualitatively also confirms the previous

results. I implement the nearest-neighbour matching estimator suggested by Abadie et al.

(2004), with one-to-one matching with replacement and using the matrix of the inverse

sample standard errors of the matching variables as weights in the matching. I use all

balance variables in Table 1.5, as well as all factory, enumerator and month dummies as
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matching variables.50 As Figure 1.1 and Table 1.C.8 in the appendix show, the matching

estimate for the effect on women’s expenditures (at 3.98 percentage points) is larger than

the estimates obtained using PDS Lasso and significant. The coefficient for remittances (at

1.85 percentage points), however, is smaller and loses significance with a p-value of 0.14.

Different variable definitions

I next check robustness to different variable definitions for women’s assignable expen-

ditures and remittances in Panels A and B of Table 1.C.9, respectively. I again estimate

Equation 1.2 with PDS Lasso. I repeat the main results from Section 1.5.2 as a comparison

in the first columns, and vary the definition, first, to take the inverse hyperbolic sine trans-

formation of the percent of total household income and, second, to the monetary value

in units of Taka (winsorised, harmonised on the monthly level, and then summed up).

For both outcomes, the checks confirm large positive effects, though these are not always

significant.

The inverse hyperbolic sine transformation for the income share of women’s expenditures

suggests an effect of about 20 % and of about 30 % for remittances in the second column of

both panels, respectively. However, neither coefficient is significant, with a p-value of 0.15

for women’s expenditures and 0.22 for remittances.51 Since the inverse hyperbolic sine

is a transformation which compresses the distribution similar to a natural logarithm, this

again suggests that the effect is concentrated in part of the distribution, which is the upper

half of the distribution here. Note, however, that the impact on the inverse hyperbolic

sine of the income share of women’s clothing expenditures remains highly positive and

significant, with an effect of about 41 % and a p-value of 0.00.

When I vary the definition to look at the sum of women’s expenditures and remittances in

monetary terms in the third column in both panels, the coefficients remain highly positive

and significant. The point estimate suggests that households of selected women spend

about 396 Taka (about 5 USD or 4 GBP) more per month on women’s assignable goods,
50To include balance variables which are missing for some observations, I set these to zero if they are missing

and also include indicators if they are missing in the matching.
51See Bellemare and Wichman (2020) for a discussion on the interpretation of regression coefficients with

inverse hyperbolic sine transformations.
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about a third of the comparison mean. Similarly, the estimate for spending on remittances

in monetary terms suggests higher expenditures of about 954 Taka (about 12 USD and 9.5

GBP), about 73 % of the comparison mean.

Different specifications

I now return to the preferred definitions of my outcome variables—the percent of house-

hold income spent on women’s assignable goods or remittances. I investigate robustness

of my main results to different OLS specifications and a larger set of potential controls

for the PDS Lasso algorithm. This is shown in Table 1.C.10 in the appendix, where the

first column repeats the results from my preferred specification in Section 1.5.2. I then

sequentially introduce different sets of control variables, starting from OLS with no con-

trols in column (2). Standard errors are always clustered at the individual level. Column

(3) adds factory, enumerator and month fixed effects, and column (4) instead adds lin-

ear and squared controls for the imbalanced baseline control variables of experience in

the garment industry and the literacy score. Column (5) instead adds linear controls for

all baseline balance variables from Table 1.5, and column (6) adds all changes in columns

(2) to (5) together. Column (7) implements OLS with controls chosen based on economic

theory, where I include covariates for being married, total household income, total house-

hold income squared, number of girls, boys, women and men in the household, age of

the respondent, as well as factory, enumerator and month fixed effects. Finally, column

(8) implements PDS Lasso but allows for a larger set of potential control variables, includ-

ing all balance variables from Table 1.5, factory, enumerator and month dummy variables,

all possible interaction terms between these variables, in addition to all squared balance

variables.

As seen in Panel A of Table 1.C.10, the point estimates for women’s assignable goods ex-

penditures fluctuate around the PDS Lasso estimate in column (1). They remain significant

for all specifications, with only one exception. When I include all linear balance variables

and all factory, enumerator and month dummy variables as controls in column (6), the

coefficient reduces to 1.58 percentage points, compared to 2.71 in column (1). This could
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possibly due to overcontrolling. When I allow for the larger set of potential controls in

PDS Lasso in column (8), with a total of 4,486 potential controls, the coefficient decreases

slightly to 2.04 percentage points compared to column (1), but it remains significant at the

5 % level.

The effect size for remittances also remains relatively stable across the specifications, and

the estimates are always significant. The effect size with all controls in column (6) of Panel

B in Table 1.C.10 is about 19 % larger than the PDS result in column (1). Once I allow for

the larger set of potential control variables in column (8), the effect size decreases by only

around 5 % compared to column (1), to 3.32 percentage points, and it remains significant.

Husband’s survey

The effects on women’s assignable expenditures and remittances are confirmed when us-

ing the data collected during the surveys with the husbands. Table 1.C.11 in the appendix

shows the results for the main outcomes, estimating equation 1.2 with the husband’s

data.52 The point estimate of the effect on women’s expenditures is 2.21 percentage points

and significant using the husband’s survey, compared to a slightly larger 2.71 percentage

points from the wives’ data in Table 1.7. For the budget share of remittances, the esti-

mate from the husband’s data is 5.13 percentage points and significant, compared to 3.48

percentage points from the wives’ data.

Note that husbands and wives also report similar levels of budget shares. The wives of the

comparison group of non-selected nominees report that the household spends 5.32 % of

household income on women’s assignable expenditures and 6 % on remittances on aver-

age. This compares to a mean of 5.71 % for women’s expenditures and 6.31 % for remit-

tances from the husbands’ data. It is a common pattern in this data that both respondents

in the household report similar expenditures and income. For example, for total household

income before winsorisation, I find a correlation coefficient of 0.85 between the reports of

both respondents across both waves. This suggests that information about income and
52Note that I use the same set of potential control variables for the balance variables of the PDS Lasso

algorithm as in Section 1.5.2, i.e. the variables from the wife’s data. Also note that some husbands were unex-
pectedly unavailable at the time of the survey or refused to be surveyed, such that the number of observations
is slightly smaller for husbands than for the wives.
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expenditures is widely shared within the household, possibly because the regular income

streams in the garment industry are both difficult to hide and make budgeting easier.53

High-frequency phone surveys

My main results are confirmed with the data from the wife’s high-frequency surveys. Ta-

ble 1.C.12 in the appendix shows the results. I estimate Equation 1.2 with the same set

of potential control variables, but use survey round fixed effects instead of month fixed

effects. I also keep the same estimation sample as in Section 1.5.2 for comparison. For

time reasons, the high-frequency surveys asked about assignable goods expenditures for

women and girls combined, and only included questions about remittances to the wife’s

family (not the husband’s). It also did not include questions about income. My outcome

measures are therefore, first, the sum of household expenditures on women’s and girls’

assignable goods in Taka per month (again consisting of cosmetics, clothing, accessories

and health), and remittances to the wife’s family in Taka per month.54 I find large and

significant effects on women’s and girls’ assignable expenditures, with a point estimate of

658 Taka (about 8 USD and 6.60 GBP), about 37 % of the mean in the comparison group.

My results also show significant and large increases of remittances to the wife’s family,

with a coefficient of 1009 Taka (about 13 USD and 10 GBP) that represents about 43 % of

the comparison group mean.

Placebo test: Comparing top and bottom half of selected group

I implement a placebo test by comparing outcomes of the women in the top half of the

selected group to outcomes of women in the bottom half of the selected group. This

means that I am now only comparing women who were participants of the promotion

programme. Finding no effects for this comparison would support the claims that (1) the

ranking of eligible women in the shortlist is orthogonal to my outcomes of interest, and

that (2) the cutoff which separates the selected from the non-selected is the relevant mar-

53This could potentially also explain why I see little effects on the outcomes from the economic games I
implemented, which measure respondents willingness to pay for hiding or controlling money.

54The monetary values are again winsorised, harmonised on the monthly level and, if applicable, summed
up.
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gin of interest. I create the placebo treatment as follows. I only keep the women who

were selected for the promotion programme. For each factory ranking, I then assign the

selected women who are in the top half of the ranking to the placebo treatment, and the

bottom half of the selected women to the placebo control. For example, imagine a factory

had 15 women in the shortlist after excluding ineligible women, and ten of these women

were selected for the promotion training, while the other five are the non-selected nomi-

nees. I drop the non-selected nominees for this placebo test and assign the five selected

women with the top rank in the shortlist to the placebo treatment and the remaining five

selected women in the shortlist to the placebo control.

I estimate Equation 1.2 as described in Section 1.5.1, but now the placebo treatment as

created above is my covariate of interest. Table 1.C.13 shows the estimates for the placebo

treatment effect for all my main outcomes. Importantly, I do not find effects of the placebo

treatment on women’s expenditures and remittances. The coefficients for both women’s

expenditures and remittances are small and insignificant, at 0.31 and 0.60 of a percentage

point, respectively. These compare to estimates of 2.71 and 3.48 percentage points for my

actual treatment in Section 1.5.2. The effects of the placebo treatment on the other main

outcomes are also small and insignificant, with the exception of the willingness to pay for

controlling money in the economic game, for which I find a negative and significant effect.

Attrition

I now show that survey attrition is not driving the results for women’s expenditures and

remittances, by implementing two checks. First, I restrict the estimation of Equation 1.2 to

a balanced panel in columns (1) and (2) of Table 1.C.14 in the appendix, which means that

I only keep respondents who are part of the sample in both waves. Both point estimates,

for women’s expenditures (at 2.49 percentage points) and remittances (at 2.93 percentage

points), are similar to my main results in Section 1.5.2 and significant despite the smaller

sample size.

As a second check, I only include the data from Wave 1 of the household survey when

estimating Equation 1.2, for which the response rates for the selected and the non-selected
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nominated group were very high and very similar (See Table 1.2). I show the results in

columns (3) and (4) of Table 1.C.14 in the appendix. The effect on women’s expenditures

in Wave 1 remains significant at 1.92 percentage points, though it is about 30 % smaller

than in Table 1.7. The effect on remittances in Wave 1, at 3.08 percentage points, is only

about 12 % smaller than in Table 1.7, and it remains significant. These two checks suggest

that a change in sample composition due to attrition is not explaining the results.

Training effects

I also provide evidence that the results for women’s expenditures and remittances shown

in Section 1.5.2 are not primarily driven by the effects of the training provided as part of

the promotion programme. To check for a potential effect of training, I investigate the ef-

fects for the three different groups discussed in Section 1.4.2.55 Remember that all selected

women were assigned to work as assistant supervisor for at least two months. In Table

1.C.15 in the appendix, I interact the selected variable with variables indicating these train-

ing groups. As the first row of the table shows, the effects appear to be primarily driven by

being selected for the promotion programme, not the training. The effects remain signifi-

cant for the group that did not immediately receive training, at 3.32 percentage points for

women’s expenditures and 3.29 percentage points for remittances. None of the interaction

terms are individually significant. The interaction term which is largest in magnitude is

actually negative for the soft only training group, at -2.60 percentage points. Nevertheless,

I cannot reject that the interaction terms are jointly equal to zero for both women’s expen-

ditures (p-value of 0.13) and remittances (p-value of 0.87). Overall, these results suggest

that training is not a large driver behind the observed results.

Re-ranking effects

Lastly, I show that the results are not driven by the re-rankings of shortlisted candidates

in the factories that participated in the selection experiment. Table 1.C.16 in the appendix

55Recall from Section 1.4.2 that those operators selected for the promotion programme were randomly as-
signed to one of three groups. One group received training in soft and technical skills immediately, one group
only received soft skills training immediately and one group did not receive any training until later. After
about six months, the soft skills only group and the group that had initially not been trained also received the
missing training.
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Table 1.10: Effects on other assignable goods expenditures (% in HH income)

(1) (2) (3)
Men

(% of HH income)
Girls

(% of HH income)
Boys

(% of HH income)
selected 0.32 1.22** −0.37

(0.57) (0.62) (0.72)

N 363 146 161
Nominated mean 3.92 1.65 2.69
Nominated SD 3.99 2.41 3.65

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using
pdslasso from demographic controls and baseline bargaining measures, their squares, and factory,
enumerator and month dummies. Columns (2) only includes observations where the respondent
reported having at least a daughter, or a girl living in the household. Column (3) only includes ob-
servations where the respondent reported having at least a son, or a boy living in the household.

shows the results for the main outcomes only for the half of the factories that did not

participate in the selection experiment. Since this cuts the sample into half, I am mainly

interested in the magnitude of coefficients rather than their significance. As columns (1)

and (2) demonstrate, the effects on women’s assignable expenditures and remittances in

this subsample are even larger than the results for the entire sample shown above – at

3.2 percentage points for women’s expenditures (compared to 2.71 percentage points in

Table 1.7) and 4.31 percentage points for remittances (compared to 3.48 percentage points

in Table 1.7).

1.5.4 Unpacking the results

I now return to the simple collective household framework described in Section 1.4.1, and

evaluate which, if any, of the three potential effects could be driving the large and positive

increases in household budget shares spent on women’s assignable goods and remittances.

The small sample size makes it somewhat difficult to exactly pin down mechanisms, but

the different pieces of evidence point into the same direction.

Marshallian income effect

A Marshallian income effect resulting from the woman’s wage increase would ease the

household’s budget constraint, and increase the set of feasible consumption allocations.

This could affect the demand for all goods consumed in the household, though the income
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elasticity could of course differ between goods.56 However, one would by definition expect

a positive income elasticity for normal goods.

I present two pieces of evidence which suggest that the observed effects are not primarily

due to Marshallian income effects. First, I investigate the effects on the percent of house-

hold income spent on assignable goods for men, girls and boys in Table 1.10.57 Note that I

only include the subsample of respondents with a daughter or a female child in the house-

hold when estimating the effects on girls’ expenditures (and equivalently for boys’ expen-

ditures), which reduces the sample size. As can be seen in column (2), I find a significant

positive effect on girls’ expenditures of 1.22 percentage points, an increase of 74 % of the

comparison mean.58 This compares to a negative point estimate on boys’ expenditures,

which is insignificant at -0.37 percentage points. The effect on men’s expenditures is posi-

tive and insignificant at only 0.32 percentage point, which is much smaller than the effect

of 2.71 percentage points for women’s expenditures in Table 1.7. These much larger effects

on expenditures on female assignable goods, for both women and girls, compared to male

assignable goods, for men and boys, suggest that a re-allocation of the household’s budget

towards female expenditures is taking place, rather than a Marshallian income effect.59

As a second piece of evidence, I investigate the effects on unmarried women who live

in one-person households, for example in factory dormitories. For this subsample, intra-

household bargaining is excluded by definition, but any possible Marshallian income ef-

fects should still be at play. Since the number of observations is small at only 49, I am

mainly interested in the direction and size of effects. Table 1.11 shows a very small positive

56The functional form of the Engel curves will depend on the underlying demand system. See, for example,
Banks et al. (1997)’s estimation of quadratic Engel curves based on a Quadratic Almost Ideal Demand System.

57Men’s assignable goods expenditures consist of tobacco and alcohol, cosmetics, clothing and footwear,
jewellery and accessories, and health expenditures. Boys’ and girls’ assignable expenditures consist of clothing
and footwear and medical expenditures each. See Table 1.C.3 for definitions.

58Additional analysis shows that the effect is largest on the budget share of education expenditures for
female household members.

59I also find that the effect sizes on the monetary value of assignable expenditures for women and girls
are much larger than the effect sizes on the monetary value of assignable expenditures for men and boys.
The effect on women’s expenditures is 395.59 Taka compared to a mean in the nominated group of 1201.99
Taka (See Table 1.C.9), and the effect on girls’ expenditures is 202.22 Taka from a mean of 391.78 Taka in the
nominated group. This compares to an effect on men’s expenditures of 76.12 Taka from a mean of 861.67 Taka
in the nominated group, and a negative effect on boys’ expenditures of -45.49 Taka from a mean of 566.15 Taka
in the comparison group. This again indicates that the increased spending is concentrated on women’s and
girls’ assignable expenditures.
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Table 1.11: Effects on women in one-person households

(1) (2)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

selected 0.35 −3.74
(2.09) (6.86)

N 49 49
Nominated mean 11.58 19.32
Nominated SD 14.70 20.45

Notes: Table only includes unmarried respondents living in one-
person households. Standard errors clustered at the individual
level in parentheses. Controls chosen using pdslasso from demo-
graphic controls and baseline bargaining measures, their squares,
and factory, enumerator and month dummies.

Table 1.12: Relative wage effect

(1) (2)
Women’s expenditures

(% in HH income)
Remittances

(% in HH income)
selected 3.61** 3.33**

(1.41) (1.57)
selected*

Starts earning more −4.02 * −3.11
(2.16) (3.88)

Starts earning more 0.98 4.06
(1.56) (3.16)

N 301 301
Nominated mean 4.99 6.21
Nominated SD 4.36 8.21

Notes: Standard errors clustered at the individual level in parentheses.
Controls chosen using pdslasso from demographic controls and baseline
bargaining measures, their squares, and factory, enumerator and month
dummies.

effect on women’s expenditures of 0.35 percentage points (3 % of the comparison mean),

and a negative and effect on remittances of -3.74 percentage points (about 19 % of the com-

parison mean).60 Taken together with the evidence from Table 1.10, this suggests that the

large effects on women’s assignable goods expenditures and remittances are unlikely to be

driven primarily by a Marshallian income increase.
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Relative wage effect

I next investigate whether a relative wage effect could explain the results, that is, whether

the increase in the woman’s wage rate compared to the husband’s affects the bargaining

weight as a distribution factor. The evidence suggests that this is unlikely. I look into this

by analysing whether the effects differ for women who started earning more than their

husbands between the factory baseline and the household survey.

We know from Table 1.5 that the women earn about 46 % of the joint spousal income at

factory baseline. In addition, about a third already earn more than their husbands at this

point. I then compare this baseline information with the information about the woman’s

income share from the household surveys, and define a dummy variable “Starts earning

more” as equal to one if the women did not earn more than her husband at baseline, but

did earn more than the husband at the point of the respective household survey.61 Across

both waves, about 14 % of the women started earning more than their husbands between

baseline and household survey.

I interact the new variable, Starts earningmore, with being selected for the promotion

programme in Table 1.12 and also include the non-interacted Starts earningmore in the

regression. The results do not suggest that a relative wage increase in the women’s favour

is driving the results. In fact, the interaction term is negative and sizeable for both women’s

expenditures and remittances, but only marginally significant for the first. Further inves-

tigation reveals that the negative interaction term for the budget share of women’s expen-

ditures is mainly driven by a decrease in health expenditures, whereas the magnitudes of

the interaction terms for the other components of women’s expenditures are small.

This evidence suggests that the relative wage increase in the women’s favour is not driving

the large and positive impacts on women’s expenditures and remittances I found before.

60Note that 47 % of the selected women living in one-person households have been officially promoted with
an income increase at the time of the household surveys, so that this lack of effect can not be attributed to a
lack of income increase.

61Note that the income information at baseline was collected from the wife. To compute the income ratio
at the point of the household survey, I use the reports from the wife about her own income and from the
husband about his own income. Since some husbands refused to participate or were unavailable, this reduces
the sample size.

55



Table 1.13: Effects on women not yet officially promoted

(1) (2)
Women’s expenditures

(% in HH income)
Remittances

(% in HH income)
selected 3.59** 3.12*

(1.42) (1.69)
N 256 255
Nominated mean 5.49 6.29
Nominated SD 4.65 8.90

Notes: Table only includes subsample of women who were not yet of-
ficially promoted at the time of the household surveys. Standard errors
clustered at the individual level in parentheses. Controls chosen using
pdslasso from demographic controls and baseline bargaining measures,
their squares, and factory, enumerator and month dummies.

These findings are in line with the results in Bertrand et al. (2015), which found in the

United States that a woman who earns more than her husband does not appear to have

more favourable intra-household outcomes. Instead, the authors find that these couples

are less satisfied with their marriage, more likely to divorce and more likely to have a

higher gender gap in non-market work.

Position effect

The previous two subsections suggest that the large effects on women’s expenditures and

remittances are not driven by a Marshallian income effect or a relative wage effect. I

therefore investigate whether the leadership position could affect the woman’s bargain-

ing weight irrespective of income changes. To do so, I focus on the subsample of women

who had not yet been officially promoted at the time of the household surveys, but who

participated in the promotion programme and trialled in the supervisor position for two

months. This means that this subsample has not experienced any wage increase. While an

official promotion is an endogenous outcome, it is nevertheless instructive to investigate

whether the effects observed in Section 1.5.2 hold for this subgroup.

Table 1.13 presents the results. The large, positive and significant effects on women’s ex-

penditures and remittances are also observed for this subsample of women who were not

yet officially promoted. The point estimates, at 3.59 percentage points for women’s expen-

ditures and 3.12 for remittances, remain significant and are close to the coefficients found
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Table 1.14: Effects on attitudes and beliefs

(1) (2) (3) (4) (5)
Overall self-beliefs

(Index)
Confidence

(Index)
Negotiating

(Index)
Gender attitudes

(Index)
Aspirations
(Dummy)

selected 0.22* 0.15 0.13 0.07 0.07
(0.13) (0.13) (0.11) (0.09) (0.07)

N 363 363 363 363 363
Nominated mean −0.17 −0.12 −0.10 0.04 0.49
Nominated SD 1.14 1.11 0.95 0.74 0.50

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from de-
mographic controls and baseline bargaining measures, their squares, and factory, enumerator and month dum-
mies.

for the whole sample in Section 1.5.2. This evidence suggests that even women who par-

ticipated in the promotion programme but were not (yet) officially promoted saw their

bargaining weight increase as a result of (at least temporarily) attaining a leadership posi-

tion in the factory.

I find some evidence that the leadership effect operates by improving the women’s at-

titudes and beliefs about themselves. Table 1.14 shows the results for several different

measures of attitudes and beliefs (all defined in Table 1.C.3), as well as an overall index in

column (1). I find positive point estimates on the women’s confidence, her involvement

in negotiation, gender attitudes and her aspirations, though none of these are individually

significant. If I include all outcomes in columns (2) to (5) into one summary index, the ef-

fect on this index is positive and significant at the 10 % significance level. While this is not

conclusive evidence, these results are consistent with the leadership position improving

the selected women’s self-beliefs and attitudes.

1.5.5 Summary

The results in this section have shown that quasi-random participation in the promotion

programme leads to a higher share of household income spent on female assignable goods

(both for women and girls) and on remittances to the family. The latter result appears

to mask expenditures on children, since transfers are highest if children live outside the

household. Thinking within a collective household framework, I provided suggestive evi-

dence that the results are mainly driven by the leadership position improving the women’s
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beliefs and attitudes about themselves, rather than Marshallian income effects or an effect

working through a change in the relative wage within the household. Overall, this in-

dicates that the promotion programme increased the women’s bargaining power in the

household through the leadership position, if one is willing to assume that women have

a higher preference than their partners for female assignable goods expenditures and for

supporting family outside the household.

1.6 The effects of exposure to a female manager

The previous section provided evidence that the promotion programme increased bargain-

ing power in the household for the participating women. This is encouraging evidence

for the many policy approaches that aim to increase women’s participation in leadership

positions. However, since a large share of the workforce is made up of non-managerial

positions (in the garment industry and otherwise), promotions to a management position

will usually only affect a small share of the female population. In this section, I therefore

analyse whether there are amplifying effects of female leadership on the non-managerial

female workforce.

1.6.1 Empirical strategy

I analyse the potential effects of exposure to the new female supervisors discussed in the

previous section on their female subordinates. I compare outcomes of production line

operators who have worked with the new female supervisors from the promotion pro-

gramme to outcomes of production line operators on other, male-supervised lines. I argue

that the assignment of workers to production lines is largely determined by production

requirements and can be considered quasi-random. As discussed in Section 1.3, produc-

tion lines typically consist of 20-80 operators, depending on the type of garment produced.

Each operator is responsible for one step in the production process at a work station (e.g.

attaching the sleeve to a T-shirt), which differ in the skills required. According to discus-

sions with an industrial engineer with substantial experience in several garment factories,

the assignment of line operators to sewing lines is done by the management of the sewing
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department, typically line chiefs or production managers. In this process, the most impor-

tant consideration is to match operators to the work stations that they are skilled at (e.g.

overlock machines are only operated by workers skilled in using this machine).

The management of the production floor typically prefers to keep the composition of well-

functioning lines unchanged. However, there are some situations when it can be necessary

to move operators for production reasons, for example to temporarily cover absences of

operators on other lines, or when the style produced changes and with it the production

requirements. Operators might also be moved to lines with a lower target if they struggle

to meet targets or increase alteration rates. Line operators and supervisors are sometimes

able to express their preferences for the assignment of operators to lines, but — barring

any serious allegations of misconduct — the production requirements always take prece-

dence in dealing with any potential requests. According to an industry expert, it would

be especially unlikely to observe sorting of line operators towards lines of new supervi-

sors in their trial period. During this trial period, supervisors are expected to demonstrate

good performance with the team they have been given, and any requests by themselves or

operators to move to their lines would be unlikely to be granted.

Balance tests

I provide three pieces of evidence that support this strategy.62 First, I show that the ex-

posed and non-exposed operators are balanced on a number of observable characteristics

in Table 1.15. Since there is no baseline data for the random operators, these characteristics

are from the household surveys. Out of the 15 mean-equality tests in Table 1.15, one test —

for assets brought into the marriage — rejects at the 10 % significance level using the con-

ventional p-values in column (5), and one additional test — for age — rejects when I use

the randomisation inference p-values in column (6). This is in line with what one would

expect to happen by chance. However, the normalised differences in column (7) are small

62As in Section 1.5.1, to take attrition into account, I only include women in these checks whose data is
also used in the analysis, i.e. who were interviewed in the household survey and had another adult decision-
maker in the household. In the ideal scenario, I would be able to use data of line operator movements to
exclude sorting towards lines exposed to new female supervisors based on characteristics that determine the
operators’ household outcomes of interest. Unfortunately, the factories in this sample do not keep a reliable
account of operator movements.
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Table 1.15: Exposure analysis: Balance of non-exposed and exposed groups

(1) (2) (3) (4) (5) (6) (7)

N
Non-exposed

(Mean) N
Exposed
(Mean) p-value

p-value
(RI)

Norm-
diff

Age 238 26.20 250 26.91 0.10 0.08* 0.15
Married 238 0.89 250 0.92 0.21 0.19 0.11
Household members 238 3.09 250 3.21 0.39 0.38 0.08
Migrant 238 0.63 250 0.58 0.22 0.31 −0.11
Education years 238 6.08 250 5.94 0.56 0.55 −0.05
Nr Children 224 1.16 239 1.24 0.25 0.22 0.11
Household income 238 21166.26 250 20964.74 0.76 0.74 −0.03
Age gap of spouses 208 −5.24 219 −5.22 0.96 0.96 0.00
Muslim 238 1.00 250 0.98 0.20 0.35 −0.12
Socioeconomic background 238 0.08 250 −0.06 0.13 0.13 −0.14
Marriage duration 224 9.50 239 10.02 0.29 0.25 0.10
Brought assets in marriage 224 0.23 239 0.17 0.08* 0.08* −0.16
Household head 238 0.01 250 0.03 0.23 0.32 0.11
Spousal education difference 208 −0.35 219 −0.29 0.86 0.85 0.02
Wife’s income share 238 0.48 250 0.48 0.94 0.94 0.01

Notes: Column (5) shows the p-value of a conventional t-test of equality of the group means in columns (2) and
(4). Column (6) shows the p-value of the t-test implemented using randomisation inference, with 5000 replications
of treatment assignment that maintain the share of exposed women within factory strata. Column (7) shows the
normalised difference of the group means in columns (2) and (4), calculated as the difference in means between
the two groups divided by the square root of the average of the sample variances of the two groups, following
Imbens (2015). * p<0.1, ** p<0.05, *** p<0.01

to moderate. None of them are greater than 0.16 in absolute value, much smaller than the

cutoff used by Imbens (2015).

Second, I test whether all 15 variables jointly predict exposure to a female supervisor by

estimating a linear regression of exposed on all 15 variables.63 The p-value of the overall

F test of the regression is 0.41, as seen in Table 1.C.17 in the appendix. I hence conclude

that the 15 variables are jointly not predictive for exposure. Third, I test whether the lines

of the operators who were exposed to the female supervisors are different from the non-

exposed lines on observable characteristics measured before the start of the promotion

programme.64 I use daily line-level production data we collected and harmonised from

the factories for four important production outcomes: efficiency, alteration rates, absen-

63As in Section 1.5.1, to include the variables only defined for married women, I follow two steps. First, I
set these variables to zero if they are missing and, second, I include dummy variables that indicate whether
the variables are missing in the regression. As Table 1.C.17 in the appendix shows, I also do not find that
covariates predict selection if I include all covariates but limit the sample to married respondents, or if I only
include covariates which are defined for all respondents in the regression. The p-values for the F-statistic of
the regression in these cases are 0.29 and 0.32, respectively.

64Again, I only use lines of operators who are actually included in the analysis, to account for attrition.
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Table 1.16: Balance of exposed and non-exposed line characteristics

(1) (2) (3) (4)
Efficiency Alteration rate, % Absenteeism, % Product complexity

exposed −1.02 0.02 −0.34 ** −0.14
(0.87) (0.51) (0.14) (0.72)

N 18025 24960 21247 22148
Not exposed mean 48.16 8.52 4.23 17.28

Notes: All regressions include factory and day fixed effects, and are limited to the time before project
start in each factory. Standard errors are clustered at the line level.

teeism and product complexity.65 As Table 1.16 shows, before the start of the promotion

programme, the lines exposed to the new female supervisors had very similar production

statistics as the non-exposed lines. These groups did not differ in their efficiency, their

complexity of garments produced and their alteration rates. The exposed lines have only

slightly lower absenteeism rates, about 0.34 percentage points lower than the non-exposed

mean of 4.23 %.66

Main specification

The main specification for the exposure analysis is similar to Equation 1.2 in Section 1.5.1.

For outcome Y of each exposed and non-exposed subordinate operator s in factory f ,

Ysf = α+ β · exposedsf + g(Xsf ) + εsf . (1.4)

exposed is a dummy variable indicating whether the individual was working on a line to

which a selected participant of the promotion programme was assigned, where the indi-

vidual’s line code was collected at the survey follow-up for the promotion programme.

65Product complexity is measured by the standard minute value (SMV), and is defined as the time that the
industrial engineers of each factory estimate a production line with qualified operators working at a standard
pace would require to produce one piece of the garment. The efficiency of the lines measures how the daily
output of each line in garment units, adjusted for the standard minute value of the garment, compares to the
total output possible that day with the workers present on the line and the hours worked. As is standard in
the industry, it is calculated for each line and day as

efficiency =
(Pieces produced · SMV )

Workers on the line ·Hours operated · 60
. (1.3)

The alteration rate is the percentage of all garments that needs to be altered out of all produced units, and the
absenteeism rate is the percentage of workers absent amongst all workers (present and absent) on the line.

66Note that these comparisons are within-day-within-factory comparisons. I include day and factory indi-
cators in the regression to account for seasonality of production and different ways of measurement across
factories, respectively. Standard errors are clustered at the line level because of high auto-correlation.
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Table 1.17: Exposure analysis: Main outcomes

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)
exposed −0.89 −1.39 0.02 0.36*** 0.07

(0.74) (1.10) (0.02) (0.09) (0.04)
[0.22] [0.22] [0.22] [0.00] [0.22]

N 488 483 482 488 488
Non-exposed mean 6.48 8.49 0.02 −0.26 0.12
Non-exposed SD 6.63 11.81 0.13 1.08 0.33

Notes: Standard errors clustered at the production line level in parentheses. Sharpened q-values in squared
brackets. Controls chosen using pdslasso from demographic controls and bargaining measures, their squares,
and factory, enumerator and month dummies.

exposed is equal to zero if the individual was working on a line unrelated to the promo-

tion programme.67 Note that this comparison is likely to be a conservative estimate, since

the female supervisor can be expected to have been visible to operators working on non-

exposed lines, too. X is a vector of potential control variables, which consists of all 15

variables for which I tested balance on in Table 1.5 and their squared terms, in addition to

factory, enumerator and month dummy variables.68 The set of control variables to be in-

cluded are selected using the PDS Lasso algorithm as explained in Section 1.5.1. Standard

errors will be clustered at the production-line level, following Abadie et al. (2017). I again

limit the sample to those women who report having another adult decision-maker in the

household.

1.6.2 Results

Table 1.17 presents the results for the main outcomes when estimating Equation 1.4. I

find that the women working with the new female supervisors report having more say

in decision-making processes in the household, especially about their autonomy. Column

(4) in Table 1.17 shows that the effect on the decision-making index is large at 0.36 of the

overall standard deviation, and highly significant. It also is robust to multiple hypotheses

67This means that no selected participant for the promotion programme was assigned to that line and no se-
lected participant was found to be working on that line at the survey follow-up for the promotion programme.

68Again, to include variables which are only defined for married respondents, I set these to zero if they are
missing and also include variables indicating whether these variables are missing in the vector of potential
control variables.
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Table 1.18: Exposure analysis: Effects on components of decision-making

(1) (2) (3) (4) (5) (6) (7)

Visit
a friend
(Index)

Take
a bus

(Index)

Purchase
clothing
(Index)

House
repairs
(Index)

Purchase
appliances

(Index)

Accept
promotion

(Index)

Take up
work

(Index)
exposed 0.13* 0.25** 0.22** 0.17** 0.12 0.11 0.12

(0.08) (0.10) (0.09) (0.09) (0.08) (0.08) (0.08)
N 488 488 488 488 488 488 488
Non-exposed mean −0.14 −0.27 −0.17 −0.26 −0.22 −0.12 −0.22
Non-exposed SD 0.85 1.00 1.13 0.87 0.85 1.26 1.18

Notes: Standard errors clustered at the production line level in parentheses. Controls chosen using pdslasso from
demographic controls and bargaining measures, their squares, and factory, enumerator and month dummies.

testing, with a sharpened q-value of 0.00.

I do not find significant effects on the other main outcomes, though there are some sugges-

tions of more conflict in the household. The point estimates for the budget shares spent on

women’s assignable expenditures in column (1) and remittances in column (2) are nega-

tive, but not significant. Their magnitudes in comparison with the non-exposed mean are

also smaller than the positive effects I found for the women who participated in the pro-

motion programme. Recent domestic violence increases insignificantly by 2 percentage

points in column (3), and exposed women are also a little more likely to choose a private

option in the economic game, as shown in column (5).69 These indications of conflict could

potentially be a response to the wife’s higher involvement in decision-making, but I lack

the data to confirm this.

When investigating which of the the seven different decisions are affected, I find that all

point estimates are positive, as Table 1.18 demonstrates.70 However, I find the largest ef-

fects of more than 0.2 SD on the decisions for the woman to take a bus to run an errand,

and on purchasing clothing and jewellery for the woman (columns (2) and (3)). The ef-

fect on the decisions to visit a friend and house repairs are also significantly affected. It

hence appears that the women exposed to new female supervisors primarily gain more

69Note that the incidence of the women ever having been slapped or beaten by their husband is 0.30 in the
non-exposed sample. I do not find an effect of exposure on this outcome.

70Note that the outcome variables for the separate decisions again are indices, since I dichotomise the four
different categories of involvement explained in Table 1.3 into dummy variables, and then create a standard-
ised Anderson index.
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Table 1.19: Exposure analysis: Effects on different definitions of the decision-making
index

(1) (2) (3) (4)
Ordinal
(Index)

Involved
(Index)

Sole
(Index)

Joint
(Index)

exposed 0.36*** 0.27*** 0.10** −0.07
(0.09) (0.10) (0.05) (0.06)

N 488 488 488 488
Non-exposed mean −0.26 −0.17 −0.20 0.18
Non-exposed SD 1.08 1.29 0.67 0.83

Notes: Standard errors clustered at the production line level in parentheses.
Controls chosen using pdslasso from demographic controls and bargaining
measures, their squares, and factory, enumerator and month dummies.

autonomy in their mobility and spending decisions.71

When analysing how the decision-making process changes, I find that the exposed women

are both more likely to be involved in the decision-making process, and more likely to be

the sole decision-maker. The decision-making index presented in Table 1.17 is constructed

using dichotomised ordinal variables and hence captures all potential margins of change,

as discussed and defined in Section 1.4. In Table 1.19, I present results for three other ways

of constructing the index, with column (1) repeating the main result for comparison. In

column (2), the index is created using one binary variable for each of the seven decisions,

where the binary variable is 1 if the woman is involved in the decision, and 0 if not.72 In

column (3), I also create the index using binary variables for each decision, but this time

the variable indicates whether the woman makes the decision alone without needing per-

mission, and is 0 otherwise.73 Lastly, column (4) creates the index using binary variables

indicating a joint decision involving the woman and other household members, which are

71There are also some indications that the exposed women are able to translate some of this decision-maker
power into less time spent on domestic work, though this effect is economically small. As column (5) of Panel
A in Table 1.C.18 illustrates, the exposed women spend about ten minutes less on domestic work on the last
day off work. This is mirrored by the results from the husband’s survey, which shows that the husbands’ time
spent on chores increases by about 12 minutes (see column (5) of Panel B in the same table). Note, however,
that these offsetting effects are relative to very different means for wives and husbands. Whereas the wives in
the non-exposed group spend on average more than 4.5 hours on chores on the non-working day, the husbands
of the non-exposed wives only spend about 2 hours on these tasks. Economically speaking, the magnitude of
the effects I find is therefore small. The patterns of time use on the last work day are less clear, as columns (1)
to (4) in Table 1.C.18 show. The exposed wives appear to sleep marginally less than the non-exposed wives,
which seems to be driven by more time spent on domestic work and leisure. The husbands instead report less
leisure time, mainly resulting from more time spent on work.

72This means that the categorical variable is at least 1=Others decide, but need the woman’s permission, or
higher.

73This means that the categorical variable is 4=Woman decides alone without needing permission.
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0 otherwise.74

As column (2) in Table 1.19 demonstrates, there appears to be a large effect on women

being involved in decision-making, of 0.27 of a standard deviation. In addition, there is

also a smaller (at 0.1 SD) but significant effect on women being able to make decisions

alone, as seen in column (3). The effect on joint decision-making in column (4) is small and

insignificant, though the point estimate is negative. These patterns are confirmed when I

look at the seven decisions separately in Table 1.C.19 in the appendix. The likelihood of

joint decision-making decreases for the decisions about visiting a friend and purchasing

clothing for the women, whereas the exposed women are both more involved and more

likely to be the sole decision-maker than the non-exposed group for the decisions of taking

a bus and purchasing clothing.

Table 1.C.19 also underlines that the women working in the Bangladeshi garment industry

are already highly involved in decision-making in their households. In the non-exposed

group, for all seven questions about decision-making, at least 85 % of women report being

involved in decision-making. Nevertheless, their autonomy is low: only 10 % of non-

exposed women report that they on their own can make decisions about them visiting a

friend. 8 % of non-exposed women can decide alone whether they want to take a bus

to run an errand, and 17 % decide on their own about buying clothes and jewellery for

themselves.

The results in this subsection therefore suggest that the exposure to female supervisors

allowed women to gain more say in intra-household decision-making. However, they are

not able to translate this decision-making power into changes in the household’s spend-

ing. There are some non-significant indications of an increase in conflict in the household,

which could possibly result from this increased involvement.

1.6.3 Robustness

In this section, I show that the large and positive effect on women’s involvement in

decision-making is robust to different variable definitions, a matching approach, different

74This means that the categorical variable is 2=Woman is involved in joint decision-making.
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OLS specifications, a larger set of potential controls for the PDS Lasso algorithm, and to

restricting the estimation to a subsample to take into account possible operator sorting.

The results from the husband’s data do not contradict a positive effect on the women’s

involvement in decision-making, but the point estimate is smaller.

Different variable definitions

I already demonstrated the robustness of the impact on women’s involvement in decision-

making to different variable definitions in the previous section in Table 1.19. As I showed

then, the results also hold if I analyse the impact on women being involved (vs. not in-

volved) in decision-making, or on being the sole decision-maker. There appears to be a

slight negative effect on joint decision-making, which is not significant, however.

Matching

I implement the nearest-neighbour matching estimator suggested by Abadie et al. (2004)

for the exposed and non-exposed comparison. I follow the strategy described in Section

1.5.3, and match on all variables for which I test balance in Table 1.15, in addition to factory,

enumerator and month dummy variables. The results in Table 1.C.20 confirm the positive

and significant effect on women’s involvement in decision-making, with an estimate of

0.24 SD. This is a third smaller than the estimate I obtain using PDS Lasso, of 0.36 SD. In

addition, I also find additional evidence that there is some increase in conflict when I use

the matching approach, mainly due to more efficient estimates. The effects on both recent

domestic violence (0.04 percentage points) and hiding money (0.06 percentage points) in

the economic game are significant at the 5 % level.

Different specifications

I next show that the positive and significant effect on women’s involvement in decision-

making is robust to different OLS specifications and a larger set of potential control vari-

ables for the PDS Lasso algorithm. The columns of Table 1.C.21 are set out as described

in Section 1.5.3. The coefficient remains highly significant and large across all columns

of Table 1.C.21. I obtain the smallest estimate of 0.21 SD with OLS and all linear control

66



variables in column (5), but even this remains significant at the 5 % significance level.

Husband’s survey

Using data from the husband’s survey does not contradict the previous results, though I

do not find such a large impact on women’s involvement in decision-making. Table 1.C.22

shows the effects on the main outcomes using the husband’s data. The effect on women’s

decision-making is again positive, but at 0.05 SD the effect size is much smaller than the

estimate from the wife’s survey, and insignificant. When looking into the seven decisions

separately, I again see the largest effects on the decisions about the women’s mobility, but

none of the estimates are significant. Similar to their wives, the husbands in the exposed

group are significantly more likely to choose the private option in the economic game

(column (4) of Table 1.C.22), which could be considered another piece of evidence that

conflict in the household increased.

Operator sorting

To investigate whether the results could be driven by operators sorting to the lines of the

new female supervisors, I estimate the effects on the main outcomes for the subsample of

operators who joined the lines exposed to the new female supervisors before the start of the

promotion programme, comparing them to the previous sample of non-exposed operators.

I use the data from the factory follow-up for Chapter 2 to determine this condition. I show

the results in Table 1.C.23 in the appendix. Column (4) shows that the result is not due to

operator sorting. The coefficient of 0.38 SD for this subsample is very similar to the result

for the whole sample of exposed operators of 0.36 SD, and highly significant.

1.6.4 Unpacking the effects

Marshallian income effect

I again return to the framework introduced in Section 1.4.1 and first ask whether the large

and positive effect on decision-making for the women working under the new female su-

pervisors could be due to a Marshallian income effect. I show the effect on the exposed
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Table 1.20: Exposure analysis: Effect on income

(1)
Personal

income (Taka)
exposed 226.16 *

(118.21)
N 488
Non-exposed mean 9387.21
Non-exposed SD 2863.31

Notes: Standard errors clustered at the
production line level in parentheses.
Controls chosen using pdslasso from de-
mographic controls and bargaining mea-
sures, their squares, and factory, enu-
merator and month dummies.

Table 1.21: Exposure analysis: Effects on other assignable goods expenditures

(1) (2) (3)
Men

(% in HH income)
Girls

(% in HH income)
Boys

(% in HH income)
exposed −1.06 ** −0.21 −0.06

(0.44) (0.37) (0.37)

N 488 255 262
Non-exposed mean 4.69 2.41 2.35
Non-exposed SD 5.25 2.50 2.41

Notes: Standard errors clustered at the production line level in parentheses. Controls chosen using
pdslasso from demographic controls and bargaining measures, their squares, and factory, enumer-
ator and month dummies. Column (2) only includes observations where the respondent reported
having at least a daughter, or a girl living in the household. Column (3) only includes observations
where the respondent reported having at least a son, or a boy living in the household.

women’s personal income in Table 1.20, estimated using Equation 1.4. The effect on the

women’s personal income is positive, but small and marginally significant at 2.40 % of the

income in the non-exposed group. This small effect is not surprising since the exposed

women continued working as line operators. At the time of the household surveys, none

of the exposed or non-exposed women were working in a supervisor position.

Despite this small increase in the women’s income, the main results in Section 1.6.2 showed

that there was no effect on the budget shares of women’s assignable goods expenditures or

remittances, with point estimates actually being negative. I compare these results with the

effects on the budget shares spent on other assignable goods expenditures in Table 1.21. I

find no effects on assignable expenditures for girls and boys, and again find insignificant
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Table 1.22: Exposure analysis: Relative wage effect

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)
exposed 0.59 −1.13 0.01 0.34*** 0.10*

(0.97) (1.43) (0.02) (0.08) (0.05)
exposed*earns more −3.25 ** −0.13 0.05 −0.03 −0.04

(1.54) (2.09) (0.03) (0.17) (0.06)
earns more 3.48*** 0.43 −0.03 * −0.13 −0.03

(1.35) (1.76) (0.02) (0.19) (0.05)
N 449 446 445 449 449
Non-exposed mean 6.55 8.51 0.02 −0.24 0.11
Non-exposed SD 6.67 12.04 0.13 1.08 0.31

Notes: Standard errors clustered at the production line level in parentheses. Sharpened q-values in squared
brackets. Controls chosen using pdslasso from demographic controls and bargaining measures, their squares,
and factory, enumerator and month dummies.

negative point estimates. The point estimate for assignable expenditures on men is nega-

tive and significant at 23 % of the comparison mean. The effect, however, is of similar size

as for women’s expenditures in Table 1.17, with -1.06 percentage points for men’s goods

compared to -0.89 percentage points for women.

Overall, these results suggest that a Marshallian income effect is unlikely to be at play,

though the significant negative effect on men’s assignable expenditures could be inter-

preted as a weak indication that expenditures are allocated away from men’s goods.

Relative wage effect

I next analyse whether the effects differ depending on the share of income earned by the

woman. I define an indicator “earns more” as equal to one if the woman earns more than

50 % of the combined income of the two respondents.75 This is the case for 41 % of women

in the sample. Table 1.22 shows the results when I interact this indicator with being ex-

posed to a female manager and also include earnsmore on its own in the regression. All of

the interaction terms point to more negative outcomes for the exposed women who earn

more, though the interaction term is only significant for the outcome of women’s expendi-

tures in column (1). For the decision-making index, the interaction terms is negative and

75I do not have baseline data for the sample in this analysis, so I do not know whether the respondents were
already earning more than their husbands at the start of the programme.
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Table 1.23: Exposure analysis: Effects on attitudes and belifs

(1) (2) (3) (4) (5)
Overall self-beliefs

(Index)
Confidence

(Index)
Negotiating

(Index)
Gender attitudes

(Index)
Aspirations
(Dummy)

exposed −0.03 0.00 0.17 −0.05 0.03
(0.13) (0.11) (0.11) (0.09) (0.05)

N 488 488 488 488 488
Non-exposed mean 0.04 0.09 0.02 0.10 0.50
Non-exposed SD 1.23 0.84 1.04 0.93 0.50

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from demo-
graphic controls and baseline bargaining measures, their squares, and factory, enumerator and month dummies.

insignificant. Taken together, this suggests that the woman earning more than the husband

does not drive the large positive effect on the decision-making index.

Exposure effect

The previous two subsections suggested that Marshallian income and relative wage effects

are likely not explaining the large positive effect on the exposed women’s involvement

in decision-making. I therefore investigate whether exposure to new female supervisors

could have affected the attitudes or beliefs of the women working under these new fe-

male managers. Table 1.23 presents the results, and Table 1.C.3 in the appendix defines all

variables.

The effects on the overall index and all individual components are small, except for the

women’s negotiation behaviour. For this variable, I find a positive effect of 0.17 SD, with a

marginally insignificant p-value of 0.11. This outcome is an index derived from vignettes

that present the women with a specific situation where a female character meets resistance

from her husband against her plans (e.g. going to evening school to earn a school-leaving

certificate). The respondent is then asked to describe how the character should respond to

the husband to achieve her goals for each vignette, which is coded according to its sophis-

tication (see Table 1.C.3) and summarised in an index according to Footnote 31. I interpret

this outcome as capturing the women’s willingness and ability to put herself forward in

intra-household negotiations. Though this evidence can only be considered tentative, the

large effect on this outcome suggests that the role model of a female supervisor in the

workplace might have given the exposed women the ability or the confidence to get more
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involved in decision-making in the household.

1.7 Conclusion

This paper analysed the impacts of women’s career advancement on intra-household bar-

gaining in the context of the Bangladeshi garment industry. I investigated both the di-

rect effects on the promoted women themselves as well as potential indirect effects on the

women working under the new female supervisors. I find that the women who partic-

ipated in the promotion programme gained significant bargaining power in the house-

hold, as compared to the shortlisted runners-up. The effects are strongest for spending

on women’s assignable goods expenditures, and remittances to family members who take

care of the couple’s children. When analysing the effects of working under a female man-

ager, as compared to working on comparison lines with male supervisors, results indicate

that exposed women are more involved in decision-making in the household. Overall, I

find suggestive evidence that the findings for both the direct and indirect effects are driven

by women gaining the confidence to get involved in bargaining in the household, rather

than Marshallian income effects or changes in the relative wage in the household.

Viewed together, these results demonstrate that there are potential complementarities be-

tween women’s power in the workplace and women’s power in the household. They

suggest that policies to promote female career advancement have the potential to address

inequalities in the household at the same time. Importantly, I find that the direct effects

on the promoted women are amplified by the impacts on women working as subordinates

of the female managers. These indirect effects are potentially relevant for a much larger

number of women than the direct effects of promotions, which will usually only affect a

small share of the female working population.
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71



David McKenzie, Amanda Pallais, Natalie Quinn, Natalia Rigol, Heather Schofield, Tavneet

Suri, Kate Vyborny, and from audiences at NEUDC 2019, Advances for Field Experiments 2019,

Empirical Management Conference 2019, OxDev 2019, CSAE Workshop 2019, EDI Workshop

2017, and OxFLO 2017-18. The project would not have been possible without the cooperation of

participating factories and workers, and the excellent Innovations for Poverty Action (IPA) field

team. I gratefully acknowledge funding for the surveys for this project by the Private Enterprise

Development in Low-Income Countries research initiative (PEDL); and the Economic Develop-

ment and Institutions research programme (EDI), funded by UK aid from the UK government.

The promotion programme was funded by the International Finance Corporation and the Urban

Services Initiative, and run in co-operation with BetterWork Bangladesh, a programme of the

International Labour Organization. This study, together with Chapter 2, was registered with the

AER RCT Registry as AEARCTR-0001843, and received ethical approval from the University of

Oxford and Innovations for Poverty Action.

72



Appendices

1.A Description of the training modules

The training consisted of one soft-skills component of four days, and one hard-skills com-

ponent of five days. The soft skills training aimed to equip female operators with the

non-cognitive skills to be successful as line supervisors. It was developed in cooperation

with a Bangladeshi psychologist and covered the following topics:

• Stress management, self-awareness and setting boundaries

• Assertive communications and confidence

• Leadership and worker management skills

The hard-skills component aimed to give female operators the technical skills required for

a line supervisor. It was developed in cooperation with Bangladeshi industrial engineers

experienced in the garment industry and covered the following topics:

• Overview of the entire production process (from first contact with buyer to shipment)

• Planning and managing production lines (tracking production, efficiency calcula-

tions, machine layout, machine types and attachments, quality control)

• Solving problems on the production line (bottlenecks, line balancing, quality prob-

lems)

The soft-only and soft & hard-skills group both received the soft skills training immedi-

ately, whereas only the soft & hard-skills group received the hard-skills training immedi-

ately. The control group received training after the experimental period, about six months

later.
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The training was implemented part-time. Trainees participated in training at a training

centre for two days a week, and worked in the factory the other four days of the working

week. On the days in the factory, trainees from all three groups worked as Assistant Line

Supervisors with gradually increasing responsibilities during the eight-week trial period.

This set-up mirrors the traditional way in which workers are promoted to supervisors in

the industry
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1.B Additional figures

Figure 1.B.1: Number of factories and employment in the Bangladeshi ready-made gar-
ment sector
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Data source: BGMEA Trade Statistics 2017 and 2019
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Figure 1.B.2: Exports of the Bangladeshi ready-made garment (RMG) sector
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Figure 1.B.3: Timeline
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Figure 1.B.4: Cumulative distribution functions of women’s assignable goods expendi-
tures for nominated and selected women
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Note: Both waves of household surveys are pooled for this graph.
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Figure 1.B.5: Cumulative distribution functions of different women’s assignable goods
expenditures for nominated and selected women
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1.C Additional tables

Table 1.C.1: Second respondents identified in pre-survey

Panel A: Promotion analysis (Wave 1)

N Percent
Husband 160 69.26
Father 11 4.76
Brother 4 1.73
Mother 4 1.73
Sister 5 2.16
Brother-in-law 1 0.43
No other adult 46 19.91

Total 231 100.00

Panel B: Exposure analysis

N Percent
Husband 453 72.36
Father 22 3.51
Brother 6 0.96
Mother 19 3.04
Sister 9 1.44
Other from
your family 1 0.16
Father-in-law 1 0.16
Mother-in-law 1 0.16
Sister-in-law 2 0.32
No other adult 112 17.89

Total 626 100.00
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Table 1.C.2: Correlations between main outcome variables and demographics

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)
Age 0.07 0.04 0.00 0.03 0.00

(0.14) (0.27) (0.00) (0.02) (0.01)
Education years 0.18 0.43 −0.01 0.02 0.00

(0.20) (0.40) (0.01) (0.04) (0.01)
Married −5.32 −2.34 0.00 0.69 −0.24 *

(3.43) (2.95) (0.03) (0.58) (0.12)
Household income 0.00* 0.00 0.00 0.00* 0.00

(0.00) (0.00) (0.00) (0.00) (0.00)
Women’s share in HH income 6.44** −3.79 −0.04 −0.16 −0.01

(2.76) (4.92) (0.05) (0.32) (0.15)
Nr Children −1.15 1.73 −0.01 0.00 −0.01

(0.92) (1.29) (0.01) (0.10) (0.04)
Household members 1.43* −2.75 *** 0.00 −0.05 −0.02

(0.78) (0.45) (0.01) (0.07) (0.02)
Age at marriage 0.23 0.19 0.00 −0.04 −0.01

(0.18) (0.33) (0.00) (0.03) (0.01)
Brought assets in marriage 1.29 −0.68 0.02 0.38*** −0.03

(1.41) (1.93) (0.03) (0.11) (0.05)
Age gap of spouses −0.05 0.25 0.00 0.01 0.01

(0.15) (0.22) (0.00) (0.02) (0.01)
Education gap of spouses −0.09 0.30 0.00 0.00 0.00

(0.15) (0.28) (0.00) (0.02) (0.01)
Constant 0.52 11.19 0.10 −0.59 0.53*

(4.84) (9.66) (0.08) (0.87) (0.29)
N 238 238 237 238 238

Notes: Standard errors clustered at the production line level in parentheses. The table only includes observations in the non-
exposed group for the exposure analysis. To include variables that are only defined for married respondents, these are set
to zero for non-married respondents, and I include dummy variables that indicate whether they are missing as additional
controls.
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Table 1.C.3: Variable definitions

Variable Definition

Panel A: Demographic and control variables from surveys

Age Age in completed years
Married Dummy variable =1 if married
Household members Number of household members
Household head Dummy variable =1 if respondent is the household head
Migrant Dummy variable =1 if respondent is not born in Dhaka
Education years Highest educational attainment in years
Nr Children Number of children (only available if ever married)
Child outside HH Dummy variable =1 if any children live outside the household

(only available if Nr Children ≥ 1)
Combined income of
spouses

Sum of husband and wife’s income from economic activities
last month (if married). Only available for promotion sample.

Household income Total household income from economic activities last month
Education difference
of spouses

Wife’s - husband’s education years (if married)

Age gap Wife’s - husband’s age (if married)
Woman’s share in
spouses’ income

Ratio of wife’s income from economic activity and combined
income of spouses last month (if married). Only available for
promotion sample.

Woman’s share in
household income

Ratio of wife’s income from economic activity and household
income last month (if married)

Decision-making See Table 1.3.
Supportive family Anderson index of the following 3 questions measuring sup-

port for female relatives working in garment industry, com-
puted following Footnote 31:

1. Whether the female relatives were ever asked to quit their
jobs (=0 if Yes)

2. How supportive the family is towards female relatives
working in the garment industry (categorical variable)

3. How supportive the family would be if a female relative
received an offer for a promotion to supervisor (categori-
cal variable)

Experience in garment
sector

Number of completed years in the garment industry

Exposure Dummy variable =1 if respondent has worked under a female
supervisor or manager

Internal locus of con-
trol

Anderson index of 8 locus of control questions indicating
whether nominee chooses the internal option, based on Rotter
(1966)

Grit Anderson index of 6 grit items, higher score means higher grit-
tiness, based on Duckworth and Quinn (2009)
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(Table 1.C.3 continued.)

Self-efficacy Anderson index of 10 self-efficacy items, higher score means
higher self-efficacy, based on Schwarzer and Jerusalem (1995)

Emotional compe-
tence

Anderson index of 16 emotional competence items, higher
score means higher competence, based on Mikolajczak et al.
(2014)

Leadership Anderson index of 3 multi-factor leadership items, higher score
means higher leadership, based on Avolio and Bass (2014)

Life satisfaction Rung chosen on Cantril ladder from 0-10, higher rung means
higher satisfaction, based on Cantril (1965)

Self-assessment Assessment of own performance as supervisor on a scale of 1-
10 minus assessment of typical supervisor in factory

Ambition Number of positions nominee would accept a promotion to (su-
pervisor, line chief, assistant production manager)

Muslim Dummy variable =1 if religion is Islam
Socioeconomic back-
ground

Anderson index of variables proxying nominee’s socioeco-
nomic background during youth:

1. Father’s years of education
2. Mother’s years of education
3. Type of house respondent lived in at 14 years of age
4. How often respondent went to bed hungry at 14 years of

age

Marriage duration Completed years of marriage (if married)
Assets into marriage Dummy variable =1 if respondent brought assets into marriage

(if married)
Age at marriage Age - Marriage duration

Panel B: Variables from diagnostic tests

Numeracy score Nominee’s score on 10 numeracy questions, score out of 1
which represents a perfect score

Literacy score Nominee’s score on 20 literacy questions, score out of 1 which
represents a perfect score

Processing speed
score

Nominee’s score on 193 processing speed questions, based on
the Wechsler Adult Intelligence Scale, score out of 1 which rep-
resents a perfect score

Garment knowledge
score

Nominee’s score on 81 garment knowledge questions, score out
of 1 which represents a perfect score

Family support score Nominee’s score on 8 family support questions, score out of 1
which represents a perfect score
• 5 statements about family support, asks the respondent to

respond on a four-point scale from agree to disagree
• 3 questions about the level of support given to other

women in the family who work in garment factories
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(Table 1.C.3 continued.)

Interest score Nominee’s score on 6 interest questions, score out of 1 which
represents a perfect score
• 2 questions about whether respondent would want to be

promoted to supervisor or line chief
• 4 questions that indirectly ask whether they are interested

in the supervisor position, four-point scale from agree to
disagree

Confidence score Nominee’s score on 4 confidence questions, score out of 1 which
represents a perfect score
• Question how respondent would rate their performance

compared to a typical supervisor on a 5-point scale, if they
were promoted to supervisor today
• 3 forced choice questions between one statement that says

“I am confident” using various words, and a dummy
statement about the factory

Panel C: Production line statistics

Product complexity Standard minute value (SMV) of garment. Time that the indus-
trial engineers of each factory estimate a production line with
qualified operators working at a standard pace would require
to produce one piece of the garment

Efficiency Measures how the daily output of each line in garment units,
adjusted for the standard minute value of the garment, com-
pares to the total output possible that day with the workers
present on the line and the hours worked. Calculated as

efficiency =
(Pieces produced · SMV )

Workers on the line ·Hours operated · 60
· 100.

(1.5)

Alteration rate Percentage of all garments that needs to be altered out of all
produced units

Absenteeism rate Percentage of workers absent amongst all workers (present and
absent) on the line
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(Table 1.C.3 continued.)

Panel D: Additional outcome variables

Men’s assignable
expenditures (% in
household income)

Percent of household income spent on assignable expenditures
for men, consisting of expenditures on

1. Tobacco and alcohol in the last 7 days,
2. Cosmetics for men and boys in the last calendar month,
3. Clothing and footwear for men in the last three months,
4. Jewellery and accessories for men in the last three

months,
5. Health and medical expenditures for men in the last three

months,
Values are winsorised at a fraction of 0.01 in each tail. Expen-
ditures are harmonised on the monthly level, summed up, di-
vided by the household’s total monthly income, and multiplied
by 100.

Girls’/boys’
assignable expendi-
tures (% in household
income)

Percent of household income spent on assignable expenditures
for girls/boys, consisting of expenditures on

1. Clothing and footwear for girls/boys in the last three
months,

2. Educational expenditures for female/male household
members or female/male children living outside the
household in the last three months,

Values are winsorised at a fraction of 0.01 in each tail. Expen-
ditures are harmonised on the monthly level, summed up, di-
vided by the household’s total monthly income, and multiplied
by 100.

Domestic work Time spent on domestic work on last working/non-working
day.

Leisure Time spent on leisure on last working/non-working day.
Sleep Time spent on sleep on last working/non-working day.
Work Time spent on work on last working day.
Confidence Anderson index of women’s confidence

• 10 self-efficacy questions
• 1 question whether feeling about self changed in last 5

months, recoded such that 1=Yes, for the better, 0=No, it
is the same/Yes, for the worse.
• 1 forced choice question about confidence at work, re-

coded such that =1 if respondent chooses ”I hold my head
high because I have done really well at work.” over ”With
a bit of luck, things could have turned out better for me
at work.”
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(Table 1.C.3 continued.)

Negotiation Anderson index of questions measuring negotiation behaviour
• 2 questions with vignettes where women were asked in

an open-ended way to describe what the woman in the vi-
gnette should have done to convince her husband. These
are coded as follows:
1=She should have behaved as she did,
2=She should have apologised to the husband,
3=She should have asked nicely again, in a soft tone,
4=She should have explained to him why she wants to
make this decision,
5=She should have explained to him why she wants to
make this decision, and acknowledged his concerns,
6=She should have explained to him why she wants to
make this decision and acknowledged his concerns. She
should then try to find a solution that allows for a com-
promise.
• 1 forced choice question, recoded such that =1 if respon-

dent chose ”If I really want something, I can easily con-
vince my family.” over ”At times, I find it hard to explain
what I want.”

Gender attitudes Anderson index of questions measuring attitudes about gen-
der. 3 vignettes describing situations in which women exer-
cised mobility and independence in purchases. Respondents
were asked to state their personal opinion. Questions will be
recoded such that
1=Socially very inappropriate,
2=Socially somewhat inappropriate,
3=Socially somewhat appropriate,
4=Socially very appropriate.

Aspirations Dummy variable =1 if respondent agrees more with ”There is
still much more I want to achieve in my work career.” over
”I am looking forward to enjoying a quieter life back home as
soon as I have enough money.”
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Table 1.C.4: Joint orthogonality of observable characteristics for nominated and selected
groups

(1) (2) (3)
Age 0.00 0.01 0.00

(0.01) (0.02) (0.01)
Married −0.58 −0.06

(0.57) (0.10)
Household members −0.02 −0.01 −0.01

(0.02) (0.03) (0.02)
Household head 0.09 0.15 0.12

(0.12) (0.15) (0.11)
Migrant 0.01 0.01 0.01

(0.07) (0.08) (0.07)
Education years 0.01 0.02 0.01

(0.02) (0.02) (0.02)
Decision-making −0.02 −0.02 −0.02

(0.04) (0.04) (0.04)
Supportive family −0.01 −0.02 −0.01

(0.04) (0.04) (0.03)
Experience in garment sector −0.02 −0.01 −0.02

(0.01) (0.01) (0.01)
Exposure to female SV −0.05 −0.04 −0.05

(0.07) (0.07) (0.06)
Internal locus of control −0.08 ** −0.06 −0.06

(0.04) (0.04) (0.04)
Grit 0.05 0.07 0.04

(0.04) (0.04) (0.04)
Self-efficacy 0.05 0.04 0.04

(0.04) (0.04) (0.03)
Emotional competence −0.01 −0.02 −0.01

(0.04) (0.04) (0.04)
Multi-factor Leadership −0.02 −0.02 −0.02

(0.04) (0.05) (0.04)
Life satisfaction 0.01 0.01 0.01

(0.02) (0.02) (0.02)
Self-assessment 0.00 0.00 −0.01

(0.02) (0.02) (0.02)
Ambition 0.00 −0.02 −0.01

(0.04) (0.04) (0.04)
Literacy score 0.31 0.17 0.28

(0.19) (0.22) (0.18)
Numeracy score −0.04 0.03 −0.02

(0.21) (0.25) (0.20)
Processing speed score −0.49 −0.22 −0.65

(0.48) (0.54) (0.45)
Garment knowledge score −0.43 −0.44 −0.40

(0.35) (0.40) (0.34)
Family support score 0.14 0.21 0.15

(0.24) (0.28) (0.22)
(Continued on next page.)
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(Table 1.C.4 continued from previous page.)
Interest score −0.03 −0.01 0.03

(0.19) (0.22) (0.18)
Confidence score 0.01 −0.09 0.02

(0.18) (0.22) (0.18)
Muslim 0.07 0.05 0.03

(0.19) (0.20) (0.18)
Socioeconomic background 0.01 0.01 0.00

(0.03) (0.03) (0.03)
Nr Children 0.03 0.04

(0.06) (0.06)
Combined income of spouses 0.00* 0.00

(0.00) (0.00)
Education difference −0.02 * −0.02 *

(0.01) (0.01)
Age gap of spouses 0.01 0.01

(0.01) (0.01)
Income ratio of spouses 0.77** 0.65

(0.36) (0.39)
Marriage duration 0.00 −0.01

(0.01) (0.01)
Brought assets in marriage 0.04 0.08

(0.07) (0.08)
Constant 0.82 0.12 0.98**

(0.70) (0.66) (0.46)
N 198 166 198
p-value of F-statistic 0.87 0.96 0.92
Missing indicators Yes No No
Only married No Yes No

Notes: Standard errors in parentheses. In column (1), to include the variables only
defined for married women and include currently unmarried respondents, I follow
two steps. First, I set these variables to zero if they are missing and, second, I include
dummy variables in the regression that indicate whether the variables are missing.
Column (2) does not make these adjustments and hence only includes married respon-
dents. Column (3) includes only covariates defined for all respondents. * p<0.1, **
p<0.05, *** p<0.01
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Table 1.C.5: Effects on women’s assignable expenditures in Wave 1 and Wave 2 sepa-
rately

(1) (2)
Wave 1 Wave 2

selected 1.99* 3.22
(1.16) (1.98)

N 165 165
Nominated mean 5.21 5.68
Nominated SD 4.95 4.44

Notes: Table only includes respondents inter-
viewed in both waves. Column (1) only in-
cludes observations from Wave 1, column (2)
from Wave 2. Standard errors clustered at the
individual level in parentheses. Controls cho-
sen using pdslasso from demographic con-
trols and baseline bargaining measures, their
squares, and factory, enumerator and month
dummies.

Table 1.C.6: Effects on time use

Panel A: Women’s time use (Hours)

Last work day Last non-work day

(1) (2) (3) (4) (5) (6) (7)
Domestic

work Leisure Sleep Work
Domestic

work Leisure Sleep
selected 0.09 −0.09 −0.20 * 0.19 −0.10 −0.01 −0.07

(0.13) (0.16) (0.11) (0.27) (0.13) (0.23) (0.18)

N 336 336 336 336 363 363 363
Nominated mean 2.86 1.83 7.02 10.26 4.56 4.00 8.96
Nominated SD 1.02 1.26 1.03 1.86 1.48 2.29 1.22

Panel B: Husband’s time use (Hours)

Last work day Last non-work day

(1) (2) (3) (4) (5) (6) (7)
Domestic

work Leisure Sleep Work
Domestic

work Leisure Sleep
selected 0.03 −0.12 −0.13 0.05 0.11 0.05 0.01

(0.11) (0.15) (0.13) (0.25) (0.18) (0.19) (0.17)

N 330 330 330 330 350 350 350
Nominated mean 1.06 2.92 7.34 10.60 2.33 4.89 9.05
Nominated SD 0.82 1.71 0.84 1.47 1.25 2.47 1.18

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from
demographic controls and baseline bargaining measures, their squares, and factory, enumerator and month
dummies.
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Table 1.C.7: Regression discontinuity design—Effects on main outcomes

(1) (2) (3) (4) (5) (6)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)

Controlling
money
(Taka)

selected 4.94** 6.82* 0.01 −0.16 0.14 −35.46
(2.00) (3.98) (0.08) (0.44) (0.24) (82.44)

N 145 162 180 184 86 89
Nominated mean 4.37 5.45 0.09 −0.14 0.32 146.15
Nominated SD 3.49 7.59 0.29 1.16 0.48 147.60
IK bandwidth 0.24 0.26 0.31 0.33 0.28 0.32

Notes: Standard errors clustered at the individual level in parentheses. Regression discontinuity estimation allows for a linear
function of the running variable on either side of the cutoff. Bandwidth selected following Imbens and Kalyanaraman (2012).

Table 1.C.8: Matching—Effects on main outcomes

(1) (2) (3) (4) (5) (6)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)

Controlling
money
(Taka)

selected 3.98*** 1.85 −0.02 0.32 0.07 9.89
(1.00) (1.25) (0.04) (0.20) (0.14) (30.12)

N 363 362 363 363 181 182
Nominated mean 5.32 6.00 0.09 −0.16 0.28 146.77
Nominated SD 4.48 8.63 0.29 1.13 0.45 147.72

Notes: Heteroskedasticity-robust standard errors in parentheses. One-to-one nearest-neighbour matching with replacement
implemented on all balance variables in Table 1.5 as well as factory, enumerator and month dummies. The weighting matrix
for matching variables is the diagonal matrix of the inverse sample standard errors.

89



Table 1.C.9: Different variable definitions—Robustness for women’s expenditures and
remittances

Panel A: Women’s assignable expenditures

(1) (2) (3)

% in HH income
IHS of

% in HH income Taka
selected 2.71** 0.19 395.59 **

(1.07) (0.13) (186.12)

N 363 363 363
Nominated mean 5.32 2.07 1201.99
Nominated SD 4.48 0.83 1050.47

Panel B: Total remittances

(1) (2) (3)

% in HH income
IHS of

% in HH income Taka
selected 3.48** 0.30 954.15 ***

(1.40) (0.24) (324.62)

N 362 362 362
Nominated mean 6.00 1.43 1305.97
Nominated SD 8.63 1.60 1986.61

Notes: Standard errors clustered at the individual level in parentheses. Controls cho-
sen using pdslasso from demographic controls and baseline bargaining measures, their
squares, and factory, enumerator and month dummies. IHS is the inverse hyperbolic
sine transformation.
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Table 1.C.10: Different specifications—Robustness for women’s expenditures and re-
mittances

Panel A: Women’s assignable goods expenditures (% in HH income)

(1) (2) (3) (4) (5) (6) (7) (8)
selected 2.71** 3.01*** 2.63* 2.68** 2.67* 1.58 2.48** 2.01**

(1.07) (1.10) (1.51) (1.06) (1.40) (1.73) (1.18) (1.00)

N 363 363 363 363 363 363 354 363
Nominee mean 5.32 5.32 5.32 5.32 5.32 5.32 5.34 5.32
Nominee SD 4.48 4.48 4.48 4.48 4.48 4.48 4.51 4.48
Method PDS OLS OLS OLS OLS OLS OLS PDS
Controls PDS No No No Linear Linear Theory PDS with interactions
Factory F.E. PDS No Yes No No Yes Yes PDS
Enumerator F.E. PDS No Yes No No Yes Yes PDS
Month F.E. PDS No Yes No No Yes Yes PDS
Imbalanced controls PDS No No Yes No Yes No No

Panel B: Remittances (% in HH income)

(1) (2) (3) (4) (5) (6) (7) (8)
selected 3.48** 3.47** 3.32** 3.13** 3.35** 4.13** 2.63* 3.48**

(1.40) (1.37) (1.54) (1.34) (1.41) (1.63) (1.55) (1.42)

N 362 362 362 362 362 362 353 362
Nominee mean 6.00 6.00 6.00 6.00 6.00 6.00 5.97 6.00
Nominee SD 8.63 8.63 8.63 8.63 8.63 8.63 8.70 8.63
Method PDS OLS OLS OLS OLS OLS OLS PDS
Controls PDS No No No Linear Linear Theory PDS with interactions
Factory F.E. PDS No Yes No No Yes Yes PDS
Enumerator F.E. PDS No Yes No No Yes Yes PDS
Month F.E. PDS No Yes No No Yes Yes PDS
Imbalanced controls PDS No No Yes No Yes No No

Notes: Standard errors clustered at the individual level in parentheses.

Table 1.C.11: Husband’s survey—Robustness for main outcomes

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Wife’s
decision-making

(Index)

Husband’s
Hiding money

(Dummy)

Husband’s
controlling money

(Taka)
selected 2.21* 5.13*** −0.05 −0.03 −26.07

(1.14) (1.50) (0.10) (0.07) (18.74)
N 350 349 349 173 175
Nominated mean 5.71 6.31 0.09 0.19 134.48
Nominated SD 4.52 9.39 0.65 0.40 131.68

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from the wife’s demo-
graphic controls and baseline bargaining measures, their squares, and factory, enumerator and month dummies.
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Table 1.C.12: Phone surveys—Effects on women’s and girls’ assignable goods expendi-
tures

(1) (2)
Women’s and girls’

expenditures
(Taka)

Remittances to
wife’s family

(Taka)
selected 657.55 ** 1008.50 **

(290.91) (479.94)
N 1395 1390
Nominated mean 1781.96 2361.05
Nominated SD 2562.26 4787.86

Notes: Standard errors clustered at the individual level in
parentheses. Controls chosen using pdslasso from demographic
controls and baseline bargaining measures, their squares, and
factory, enumerator and survey round dummies.

Table 1.C.13: Placebo test—Comparing top and bottom half of selected group

(1) (2) (3) (4) (5) (6)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)

Controlling
money
(Taka)

placebo 0.31 0.60 0.01 0.04 −0.11 −46.06 **
(1.93) (1.62) (0.03) (0.11) (0.08) (19.23)

N 296 295 296 296 145 151
Placebo control mean 8.13 9.25 0.06 −0.14 0.37 120.42
Placebo control SD 14.83 12.91 0.23 1.02 0.49 154.36

Notes: Table only includes women selected for the promotion programme. Standard errors clustered at the individual level in
parentheses. Sharpened q-values in squared brackets. Controls chosen using pdslasso from demographic controls and baseline
bargaining measures, their squares, and factory, enumerator and month dummies.

Table 1.C.14: Attrition—Robustness for women’s assignable expenditures and remit-
tances

Balanced panel Wave 1 only

(1) (2) (3) (4)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Women’s
expenditures

(% in HH income)
Remittances

(% in HH income)
selected 2.49** 2.93* 1.92* 3.08*

(1.15) (1.50) (1.02) (1.68)
N 330 329 181 181
Nominated mean 5.45 6.00 5.19 5.08
Nominated SD 4.67 8.89 4.62 8.22

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from de-
mographic controls and baseline bargaining measures, their squares, and factory, enumerator and month dum-
mies.
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Table 1.C.15: Training effects—Robustness for women’s assignable expenditures and
remittances

(1) (2)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

selected 3.32** 3.29*
(1.43) (1.71)

selected*softonly −2.60 0.80
(1.77) (1.92)

selected*hardsoft 0.78 −0.22
(2.68) (1.96)

N 363 362
Nominated mean 5.32 6.00
Nominated SD 4.48 8.63
p(selected*softonly=
selected*hardsoft=0) 0.13 0.87

Notes: Standard errors clustered at the individual level in parenthe-
ses. Controls chosen using pdslasso from demographic controls and
baseline bargaining measures, their squares, and factory, enumerator
and month dummies.

Table 1.C.16: Selection effects – Robustness of main outcomes for factories not in the
selection experiment

(1) (2) (3) (4) (5) (6)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)

Controlling
money
(Taka)

selected 3.20 4.31* 0.02 −0.23 0.03 −79.86 ***
(2.18) (2.31) (0.05) (0.26) (0.17) (21.42)

N 160 159 160 160 78 82
Nominated mean 6.98 5.23 0.05 0.22 0.30 240.91
Nominated SD 5.85 10.20 0.22 1.14 0.48 102.02

Notes: Standard errors clustered at the individual level in parentheses. Controls chosen using pdslasso from demographic con-
trols and baseline bargaining measures, their squares, and factory, enumerator and month dummies. Table only includes facto-
ries that did not participate in the selection experiment.
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Table 1.C.17: Exposure analysis: Joint orthogonality of observable characteristics for
exposed and non-exposed groups

(1) (2) (3)
Age 0.01 0.02 0.00

(0.01) (0.01) (0.01)
Married 0.40** 0.15*

(0.17) (0.09)
Household members 0.01 0.00 0.01

(0.02) (0.02) (0.02)
Migrant −0.06 −0.05 −0.06

(0.05) (0.05) (0.05)
Education years 0.00 0.00 0.00

(0.01) (0.01) (0.01)
HH income 0.00 0.00 0.00

(0.00) (0.00) (0.00)
Muslim −0.34 −0.53 ** −0.31

(0.23) (0.25) (0.23)
Socioeconomic background −0.02 −0.03 −0.03

(0.02) (0.03) (0.02)
Household head 0.13 0.07 0.21

(0.17) (0.30) (0.17)
Wife’s share in HH income −0.04 −0.17 −0.03

(0.14) (0.16) (0.14)
Nr Children 0.01 −0.01

(0.04) (0.05)
Age gap of spouses 0.00 0.00

(0.01) (0.01)
Marriage duration 0.00 −0.01

(0.01) (0.01)
Brought assets in marriage −0.12 ** −0.11 *

(0.06) (0.06)
Spousal education difference 0.00 0.00

(0.01) (0.01)
Constant 0.35 0.76** 0.55*

(0.36) (0.38) (0.31)
N 488 427 488
p-value of F-statistic 0.41 0.29 0.33
Missing indicators Yes No No
Only married No Yes No

Notes: Standard errors in parentheses. In column (1), to include the variables only
defined for married women and include currently unmarried respondents, I follow
two steps. First, I set these variables to zero if they are missing and, second, I include
dummy variables in the regression that indicate whether the variables are missing.
Column (2) does not make these adjustments and hence only includes married respon-
dents. Column (3) includes only covariates defined for all respondents. * p<0.1, **
p<0.05, *** p<0.01
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Table 1.C.18: Exposure analysis: Effects on time use

Panel A: Women’s time use (Hours)

Last work day Last non-work day

(1) (2) (3) (4) (5) (6) (7)
Domestic

work Leisure Sleep Work
Domestic

work Leisure Sleep
exposed 0.08 0.03 −0.16 * −0.05 −0.16 * 0.12 0.09

(0.08) (0.08) (0.10) (0.18) (0.10) (0.14) (0.10)

N 465 465 465 465 488 488 488
Non-exposed mean 3.17 1.57 6.85 9.80 4.58 3.27 8.22
Non-exposed SD 0.97 0.98 1.08 1.20 1.06 1.80 1.31

Panel B: Husband’s time use (Hours)

Last work day Last non-work day

(1) (2) (3) (4) (5) (6) (7)
Domestic

work Leisure Sleep Work
Domestic

work Leisure Sleep
exposed 0.05 −0.19 *** 0.03 0.16 0.20*** −0.11 −0.20 *

(0.08) (0.07) (0.08) (0.18) (0.08) (0.08) (0.10)

N 414 414 414 414 449 449 449
Non-exposed mean 0.98 2.59 7.31 9.93 2.04 4.19 8.86
Non-exposed SD 0.64 1.32 0.75 1.37 0.94 1.99 0.93

Notes: Standard errors clustered at the production line level in parentheses. Controls chosen using pdslasso from demo-
graphic controls and bargaining measures, their squares, and factory and enumerator dummies.
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Table 1.C.19: Exposure analysis: Effects on components of decision-making with differ-
ent definitions

Panel A: Involved in decision (Dummy)

(1) (2) (3) (4) (5) (6) (7)
Visit

a friend
Take
a bus

Purchase
clothing

House
repairs

Purchase
appliances

Accept
promotion

Take up
work

exposed 0.00 0.07** 0.02** 0.07** 0.01 0.02** 0.01*
(0.01) (0.03) (0.01) (0.03) (0.02) (0.01) (0.01)

N 488 488 488 488 488 488 488
Non-exposed mean 0.99 0.89 0.98 0.86 0.95 0.98 0.99
Non-exposed SD 0.11 0.32 0.13 0.35 0.21 0.14 0.11

Panel B: Sole decision (Dummy)

(1) (2) (3) (4) (5) (6) (7)
Visit

a friend
Take
a bus

Purchase
clothing

House
repairs

Purchase
appliances

Accept
promotion

Take up
work

exposed 0.05 0.07** 0.07* 0.01 0.02 0.00 −0.02
(0.03) (0.03) (0.04) (0.01) (0.01) (0.02) (0.02)

N 488 488 488 488 488 488 488
Non-exposed mean 0.10 0.08 0.17 0.01 0.01 0.24 0.06
Non-exposed SD 0.30 0.27 0.37 0.11 0.09 0.43 0.24

Panel C: Joint decision (Dummy)

(1) (2) (3) (4) (5) (6) (7)
Visit

a friend
Take
a bus

Purchase
clothing

House
repairs

Purchase
appliances

Accept
promotion

Take up
work

exposed −0.12 *** −0.05 −0.08 ** 0.05 0.00 0.01 0.00
(0.03) (0.04) (0.04) (0.03) (0.02) (0.03) (0.03)

N 488 488 488 488 488 488 488
Non-exposed mean 0.54 0.75 0.77 0.84 0.95 0.66 0.91
Non-exposed SD 0.50 0.44 0.42 0.36 0.23 0.48 0.29

Notes: Standard errors clustered at the production line level in parentheses. Controls chosen using pdslasso from demographic
controls and bargaining measures, their squares, and factory, enumerator and month dummies.
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Table 1.C.20: Exposure analysis: Matching—Main outcomes

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)
exposed −0.36 0.12 0.04** 0.24*** 0.06**

(0.63) (1.30) (0.02) (0.07) (0.03)
N 488 483 482 488 488
Non-exposed mean 6.48 8.49 0.02 −0.26 0.12
Non-exposed SD 6.63 11.81 0.13 1.08 0.33

Notes: Heteroskedasticity-robust standard errors in parentheses. One-to-one nearest-neighbour matching with
replacement implemented on all balance variables in Table 1.15 as well as factory, enumerator and month dum-
mies. The weighting matrix for matching variables is the diagonal matrix of the inverse sample standard errors.

Table 1.C.21: Exposure analysis: Different specifications—Robustness for women’s in-
volvement in decision-making

(1) (2) (3) (4) (5) (6) (7) (8)
exposed 0.36*** 0.23** 0.36*** 0.26*** 0.21** 0.32*** 0.32*** 0.30***

(0.09) (0.09) (0.10) (0.09) (0.09) (0.09) (0.09) (0.08)
N 488 488 488 488 488 488 488 488
Non-exposed mean −0.26 −0.26 −0.26 −0.26 −0.26 −0.26 −0.26 −0.26
Non-exposed SD 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08
Method PDS OLS OLS OLS OLS OLS OLS PDS
Controls PDS No No No Linear Linear Theory PDS with interactions
Factory F.E. PDS No Yes No No Yes Yes PDS
Enumerator F.E. PDS No Yes No No Yes Yes PDS
Month F.E. PDS No Yes No No Yes Yes PDS
Imbalanced controls PDS No No Yes No Yes No PDS

Notes: Standard errors clustered at the production line level in parentheses.
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Table 1.C.22: Exposure analysis: Husband’s survey—Effects on main outcomes

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

Women’s
expenditures

(% in HH income)
Remittances

(% in HH income)

Women’s
decision-
making
(Index)

Husband’s
Hiding
money

(Dummy)
exposed 0.41 −0.78 0.05 0.08*

(0.89) (1.28) (0.10) (0.04)
N 449 449 449 449
Non-exposed mean 6.55 9.03 0.07 0.12
Non-exposed SD 6.51 12.80 1.18 0.33

Notes: Standard errors clustered at the production line level in parentheses. Controls chosen
using pdslasso from the wife’s demographic controls and baseline bargaining measures, their
squares, and factory, enumerator and month dummies.

Table 1.C.23: Exposure analysis: Operator sorting—Effect on main outcomes for sub-
sample on production line before programme

(1) (2) (3) (4) (5)
Women’s

expenditures
(% in HH income)

Remittances
(% in HH income)

Violence
(5 months,
Dummy)

Decision-
making
(Index)

Hiding
money

(Dummy)
exposed −1.00 −0.25 0.02 0.38*** 0.02

(0.70) (1.34) (0.02) (0.09) (0.04)
N 354 352 351 354 354
Non-exposed mean 6.48 8.49 0.02 −0.26 0.12
Non-exposed SD 6.63 11.81 0.13 1.08 0.33

Notes: Table excludes the exposed women who joined the production line after the start of the promotion pro-
gramme. Standard errors clustered at the production line level in parentheses. Controls chosen using pdslasso
from demographic controls and bargaining measures, their squares, and factory, enumerator and month dum-
mies.
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Chapter 2

Learning How to Choose or Learning

How to Lead? Experiments on

Selecting and Training Female

Managers in Bangladesh’s Garment

Industry

with Christopher Woodruff, University of Oxford

Abstract We report the results of field experiments designed to understand the
importance of the selection of and training for new female supervisors in Bangla-
desh’s garment factories. Participating factories have little prior experience with
promoting women. We show that formal diagnostic tests lead factories to select
candidates that are more likely to be promoted and who, according to their subor-
dinates, perform better as supervisors. Diagnostics measuring attitudes and soft
skills are particularly relevant for factories and predictive of later outcomes. Su-
pervisory training for the selected candidates leads to higher rates of promotions,
but has only marginal effects on performance. In none of our results do we find
that training in technical skills has an additional effect when compared to a train-
ing that focuses on attitudes and soft skills. These results indicate the importance
of hard measures of soft skills and attitudes in the process of selecting female su-
pervisors, and suggest that training in non-cognitive skills could be a promising
avenue to increase the participation of women in managerial positions.
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2.1 Introduction

Lazear et al. (2015) find that replacing a supervisor in the 10th percentile with one in the

90th percentile increases output of a work team by more than 10 %. However, identifying

the best candidates for supervisory positions is challenging. Benson et al. (2019), using de-

tailed internal records from a large US firm, show that the best workers do not necessarily

make the most effective supervisors. For higher-level managers, making promotion deci-

sions is essentially a prediction problem. The difficulty is to identify, measure, and base

promotions upon characteristics that are correlated with more successful performance af-

ter promotion. Evidence from similar settings suggests that this type of prediction exercise

is hard (McKenzie and Sansone, 2017; Fafchamps and Woodruff, 2017). Firms may fo-

cus on a suboptimal set of characteristics when selecting employees or leaders, especially

when they have limited prior experience in making these decisions (Ashraf et al., 2020a;

Bandiera et al., 2020).

The challenge of selecting the best supervisors arises at least in part because, compared

with workers, managers carry out a much more diverse and complex set of tasks. This

increase in complexity and variety of tasks implies that new managers need to learn new

skills, either on-the-job or through training. However, moulding managers through ed-

ucation is fraught with difficulties. Training programs for managers and entrepreneurs

across a wide range of contexts have produced only limited improvement in firm out-

comes (McKenzie and Woodruff, 2014).

We conduct experiments to understand the importance of manager selection and train-

ing in a particularly challenging context: promoting women to supervisors in Bangla-

desh’s garment industry. Garment factories in Bangladesh are increasingly interested in

promoting women. The factories face increasing competition for male employees in do-

mestic labour markets and pressure from international brands to provide opportunities

for women. More than three quarters of workers in the sewing sections of factories are

women, but female supervisors remain very rare; less than 10 % of supervisors are female

(Menzel and Woodruff, 2019).
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Previous research highlights several factors which suggest that factories have limited in-

formation both on how to select and on how to train the best female candidates for super-

visory positions. Candidates for promotions in the factories are typically recommended by

existing supervisors and higher-level managers. Beaman et al. (2018) report experimental

evidence that men are more likely to refer other men for jobs, even when they are aware of

better-qualified women. Moreover, the characteristics of the best female candidates may

differ from those of the most qualified males, which impedes learning. Managers may

overlook “obvious” characteristics because they lack experience in choosing female can-

didates. In addition, the feedback to decision-makers whether the decisions were correct

is slow. In this context, all new supervisors typically spend many weeks in a trial period,

and then often underperform initially before growing into the job. Outside of this on-the-

job-training during a trial period, formal training for new supervisors is rare. Macchi-

avello et al. (2020) show that formal training can increase the share of female supervisors

in Bangladeshi garment factories, who perform as well as new male supervisors after an

adjustment period.

With this in mind, we conduct experiments in two acts with 27 large garment factories in

Bangladesh. We aim to investigate how predictive initial skill diagnostics are for the suc-

cess of new female supervisors, and whether a supervisory training can produce successful

supervisors. The factories were asked to nominate women for a training program designed

to prepare them for supervisory positions. At the beginning of the project, one-third of the

participating factories had no female supervisors, and there was no factory where more

than 20 % of supervisors were female. We asked managers to rank the candidates in order

of their expected performance as supervisors.

In the first intervention, we implemented a selection experiment with higher-level man-

agement staff in a randomly selected half of the factories. The participants of the selection

experiment received a two-hour session introducing them to diagnostic tests as a means

of selecting candidates for promotions. At the end of the training, managers were shown

scores from seven diagnostic tests conducted with the women they had nominated for the

supervisory training program. Four of the diagnostic tests related to cognitive ability or
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technical skills: tests of literacy, numeracy, fluid intelligence and garments knowledge. We

aggregate these scores into an index of initial aptitude. The other three scores were mea-

sures of non-cognitive skills and attitudes that previous research showed were important

to the success of female supervisors: confidence in the ability to work as a supervisor,

interest in the position, and support from the family for being a supervisor.1 We aggre-

gate these into an initial attitude index. The attitude index therefore combines aspects of

non-cognitive skills which are often termed soft skills in economics (Heckman and Kautz,

2012), as well as attitudes of the individual and the family that quantitative and qualitative

research has shown to be predictive of women’s promotion rates in this context (Macchi-

avello et al., 2020). After reviewing the diagnostic scores for all of the factory’s nominees,

the managers that participated in the selection experiment were invited to re-rank the can-

didates if they desired to do so. The factories that did not participate in the selection

experiment were not able to see their nominees’ diagnostic scores nor could they change

their ranking from the one they had initially provided.

In the second intervention, we provided supervisory training to the selected trainees in all

factories. We randomised those selected for training into three groups. The first received

a four-day training program focusing on attitudes and soft skills – stress management, as-

sertive communication and leadership – and a five-day training programme in aptitude

and hard skills required of a successful supervisor – line balancing, quality control, etc. –

immediately. The second group received the attitude training immediately and the apti-

tude training about six months later. The third group received both training modules six

months later. All of the nominees were assigned to trial immediately as assistant super-

visors for at least two months, which is the status quo method of training candidates for

supervisory positions.2

1Data from the supervisor training programme in Macchiavello et al. (2020) show that baseline interest in
promotion to supervisor is associated with completion of the training program (rather than dropping out),
and continuing to work as a supervisor at the time of the final survey. The claim on family support is based
on qualitative research with factory management. None of the factories reported using similar standardised
tests in their promotion decisions prior to the project. Qualitative research suggests that, in the absence of
the project, the identification of potential new managers is an informal process. For example, it appears to
be common that established line supervisors suggest workers from their lines for supervisor vacancies, often
those who have shown leadership ability in the group or who have approached the supervisors to express
their interest in a promotion.

2Of course, the trainees either in the status quo or in our programme may drop off of the supervisory ladder
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Using the variation created by these experiments, we document four results with a combi-

nation of survey and administrative data. First, factories do not take into account the initial

attitude and aptitude measures of candidates when they nominate women for the promo-

tion training. That is, the initial ranking of nominees before the diagnostic tests are taken

is orthogonal to the initial attitude and aptitude indices we measure. Second, the factories

that are provided information about their candidates’ skills and can change their ranking

as part of the selection experiment react to this information. They select candidates who

have higher baseline skills, especially on the attitude dimension. We posit that the attitude

diagnostics have a large effect on managers’ ranking because they are characteristics that

are likely to be less relevant for male supervisory candidates. Similar to Hanna et al. (2014),

the attitude diagnostics lead the managers to notice characteristics that they otherwise are

not conditioned to notice. This also ties in with evidence on self-selection of workers into

jobs. For example, Ashraf et al. (2020a) find that emphasising career prospects in advertise-

ments for health worker positions in Zambia leads to a more talented but less pro-social

applicant pool, and better-performing hires.

Third, we find that the initial skills – and especially attitudes and soft skills – matter for

the outcomes of the promotion programme. They are predictive of a gain in skills, the

promotion rates to official line supervisor, higher wellbeing of their subordinates and – to

some degree – higher performance evaluations as judged by subordinates. We do not find

that they matter for production outcomes such as efficiency and alteration rates. Fourth,

attitude and aptitude training for the participants of the supervisory training leads to some

improvements in skills, promotions, and performance, though the results are not always

significant. In none of our results do we find that training in technical skills has an addi-

tional effect when compared to a training that only focuses on attitudes and soft skills.

The evidence we present suggests that both the selection process and the supervisory train-

ing matters. We find that initial skills predict the new female supervisors’ success, and ob-

serve some evidence that training can make the supervisors more successful. For the new

female low-level managers that are the focus of this paper, attitudes and soft skills appear

either because they themselves decide they do not want to be a supervisor, or because managers decided they
are not qualified for the position.
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to be particularly important. The results of the selection experiment suggest that factories

had some idea that attitudes and soft skills would matter for their trainees’ success, but the

little experience in choosing female supervisors likely meant that they lacked the ability to

convincingly measure these skills. In the case of female career advancement, this paper

therefore not only provides evidence for the importance of hard measures of soft skills

and attitudes, but also indicates that training in non-cognitive skills is a promising avenue

to increase the participation of women in managerial positions.

In addition to the potential to increase the pool of management talent in factories, increas-

ing the rate of promotion of women may also have transformative effects on women’s

lives. Female labour force participation generates changes in development dynamics in

lower-income countries, increasing female empowerment and educational attainment of

children (Heath and Jayachandran, 2018; Duflo, 2012; Qian, 2008; Heath and Mobarak,

2015). The garment sector provided an entry into wage work for women in Bangladesh.

Even in 2017, garment factories were the workplace for 40 % of female wage workers with

less than tertiary education. As in other countries, employment in the sector is responsible

for higher educational attainment and later age of marriage for women (Heath and Mo-

barak, 2015). Chapter 1 examines the impact of a promotion on the women’s position in

the household, both for the women selected for training and for those working under their

direction, and finds significant increases in the women’s bargaining power.

The paper proceeds as follows. We discuss the contribution to the literature in Section 2.2,

and explain the two interventions in Section 2.3. We discuss our empirical strategy and

present results in Section 2.4. Section 2.5 discusses the results and concludes.

2.2 Contribution to the literature

This paper is contributing to the literature that describes challenges in worker and man-

ager selection, and investigates whether and how managerial success can be predicted. For

example, Benson et al. (2019) for US firms find that prioritising current job performance

over observable characteristics that predict managerial success in promotion decisions en-

tails high costs – which, however, could be justified by the benefits of promotion-based
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incentives for workers. In a similar vein, Hoffman et al. (2018) and Autor and Scarborough

(2008), again in the US, find that using skills testing in recruitment decisions increases the

quality of new hires compared to relying on human judgement.

In low- and middle-income countries, however, the literature on managerial selection has

largely focused on managers of micro and small enterprises, which represent the vast ma-

jority of firms in these economies.3 Fafchamps and Woodruff (2017) in Ghana, McKenzie

and Sansone (2017) for Nigeria, and Hussam et al. (2020) in India find that baseline sur-

vey data of entrepreneurs or firms can predict firm growth. Even though these key char-

acteristics outperform the predictions of expert judges in business competitions in both

Fafchamps and Woodruff (2017) and McKenzie and Sansone (2017), Hussam et al. (2020)

observe that truthfully reported peer predictions can outperform baseline characteristics.

As Quinn and Woodruff (2019) point out, hard skills of entrepreneurs are typically found

to be more important than soft skills in this strand of the literature. Overall, however, the

variation in future outcomes explained by the characteristics the authors look at is small.

Compared to the literature on managers of micro or small enterprises, our extensive di-

agnostic tests allow us to focus on predicting success for a very different set of managers.

Line supervisors are the lowest level of managers in highly hierarchical, large garment

factories. Compared to the owner-managers of micro and small firms discussed in most

of the literature, who are responsible for leading and running every aspect of their enter-

prise, line supervisors have very different responsibilities. As will be further discussed

below, line supervisors are assigned to a production line or part of a production line and

are tasked with ensuring that their line is running well and meeting its production target.

This typically involves motivating the subordinate line operators, solving simple problems

on the line, and communicating more complex problems to higher-level managers.

Compared to the literature on manager selection in high-income countries, we present the

first experimental evidence on the selection of managers, by allowing a random subsample

of factories to reconsider the selection of trainees for a promotion programme after present-

3See Quinn and Woodruff (2019) for a recent overview of experimental work on entrepreneurship in devel-
oping countries.
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ing the results of the diagnostic tests to them. This allows us to test whether factories are

well-informed about candidates for management positions in advance, and whether they

respond to the baseline data presented to them. If we do see a response, we can analyse

whether factories respond to the characteristics that we identify as predictive.

We also contribute to a large literature on managerial training in low- and middle-income

countries, which has found little evidence that standard business trainings for micro and

small firms have large impacts on business performance or growth. This literature is re-

viewed in detail in Quinn and Woodruff (2019) and McKenzie and Woodruff (2014). While

there is a lot of variation in the content and the length of the trainings investigated in

the literature, they typically aim to improve entrepreneurs’ business practices, mainly by

teaching hard skills such as accounting, financial planning, or marketing. These practices

have been shown to be correlated with business performance for both small and large

firms.4 However, the typical business training does not appear to lead to large improve-

ments in business practices over the longer term, which likely explains their limited effects

on business performance or growth (Quinn and Woodruff, 2019).

Two newer approaches have shown more promise and are now being researched more

widely. First, consulting services tailored to each firm’s circumstances have shown success

for small, medium and large firms. Bloom et al. (2013) offered intensive consulting services

to large Indian textile plants. They found improvements in management practices and

productivity in the first year, and an increase in new plant openings after three years,

compared to a control group. Similarly, Bruhn et al. (2018) find that providing consulting

to micro and small firms in Mexico leads to large increases in employment in the long term

and some positive effects on firm profitability in the short term.

Second, trainings focusing on soft rather than hard skills have shown potential. For ex-

ample, Campos et al. (2017) and Glaub et al. (2014) investigate so-called personal initiative

trainings in Togo and Uganda, which aim to develop a proactive mindset by teaching

“self-starting behavio[u]r, innovation, identifying and exploiting new opportunities, goal-

setting, planning and feed-back cycles, and overcoming obstacles” (Campos et al., 2017).

4See, for example, McKenzie and Woodruff (2017) and Bloom et al. (2014b).
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Compared to a standard business training, these papers show that personal initiative train-

ings have larger, positive effects on profits, input use, product diversification and access to

finance.

By assigning women to different training groups, the supervisory training we imple-

mented allows us to investigate the impacts of training in attitudes and soft skills only and

the additional effects of training in technical skills. The training contents focused on the

specific skills needed in a supervisor position in the garment industry (e.g. communication

skills, managing bottlenecks on a production line), as compared to the standard business

skills (e.g. accounting, financial planning) contained in the trainings described above. It is

a shortened and improved version of the training in Macchiavello et al. (2020). However,

Macchiavello et al. (2020) compare between female and male candidates for promotion

and conduct attitude and aptitude training for all selected candidates. This paper focuses

on female candidates and randomly assigns the training group to distinguish between the

effects of building attitude versus aptitude.

The information on the effects of attitude and aptitude training on official promotions,

skills, performance and production outcomes enable us to conduct a horse-race type anal-

ysis between baseline skills and a training in the same skills for the female candidates.

We focus on female candidates for line supervisor positions since women continue to

be underrepresented in managerial roles in the Bangladeshi garment industry (Menzel

and Woodruff, 2019). Women only represent about 5 % of all supervisors in the industry

(Macchiavello et al., 2020). The evidence in this paper therefore helps to illuminate how

women’s participation in management positions in this labour-intensive manufacturing

industry could be improved – by better selection of suitable female candidates according

to skills that predict managerial success, or by training women in these skills.5

5With this, we also contribute to the literature on female leadership, which is discussed in detail in Chapter
1.
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2.3 Study design

We implemented two distinct interventions sequentially. In the first, we conducted exten-

sive diagnostic tests with all candidates for a promotion programme and implemented a

selection experiment. During the first experiment, a random subsample of factories was

able to reconsider their candidate selection based on the results of the diagnostic tests. In

the second intervention, we trained female operators to become line supervisors. Figure

2.1 provides an overview of the design.

Figure 2.1: Overview of study design

At the beginning of the project, we determined the number of operators to train in each

factory in conversations with the management of the 30 factories that initially agreed to

participate. We advised them to select this number based on the number of openings for

supervisory positions they expected to have in the following few months.6 We then asked

managers to nominate 1.67 times the number of workers they intended to train, and to

rank all nominees based on their expected performance as supervisors. Thus, a factory

that intended to train six women nominated ten for the programme, and provided us with

a ranked list of the ten candidates. A smaller rank indicated a higher expected performance

as supervisor.

Approximately two weeks after receiving this information from the factory, we conducted

6The variance in this expected demand led to variance in the number of trainees across factories. For
example, some factories anticipated opening new production lines, and hence anticipated the need for a larger
number of new supervisors.
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baseline surveys and diagnostics with all nominees. The survey elicited information on

education, labour history, and other demographic data from each of the nominees. We

also asked questions about relationships in their household, including measures of their

participation in household decision-making.

For each nominee in all factories, we conducted diagnostic tests with seven components.

The diagnostic, described in more detail in Appendix 2.A, included tests of literacy, nu-

meracy, fluid intelligence (measured by processing speed tests from the Wechsler Adult

Intelligence Test), and technical knowledge related to garments production. In the analy-

sis, we show results for the individual diagnostics and for a standardised index following

Anderson (2008) that combines these four diagnostics into a single index measuring apti-

tude. We also asked questions which we group into three scores reflecting non-cognitive

skills and attitudes: a measure of how much the nominee’s family would support her

working as a supervisor, a measure of the nominee’s own interest in the position, and a

measure of the nominee’s confidence. In the analysis, we will group these three diagnostics

into a single attitude index following Anderson (2008).7

Our choice of diagnostic tests was informed by previous work in Macchiavello et al. (2020)

and by qualitative research with factory management. Taking first the three measures of

attitude, we included the measures of confidence and interest because of earlier evidence

indicating that female supervisor trainees had lower confidence levels than male trainees,

and that the training closed this confidence gap (Macchiavello et al., 2020). Discussions

with factory managers and focus groups research also revealed the importance of family

support. Regarding the aptitude measures, previous work reports data from baseline sur-

veys of workers at all level of the factory showing a wide-spread belief that men are better

at “Understanding machines: which machines are appropriate for which tasks, and know-

ing when machines are not functioning properly” (Macchiavello et al., 2020). The garments

7The indices are computed as described in Footnote 31. Following Anderson (2008), the variables entering
the index are first standardised and the index is then created as a weighted sum of the standardised variables,
where the weights are the inverse of the covariance matrix of the standardised variables. This approach entails
that variables which have comparatively low correlation with the other variables in the index have a relatively
higher weight. Note that the indices were not made available to managers, only the seven diagnostic scores as
a percentage out of 100 %. Therefore, the index construction could not have affected the ranking. We use the
indices as summary measures of attitude and aptitude for the main analysis, but also provide results with the
seven diagnostic scores in the appendix.
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knowledge diagnostic measures exactly this. Literacy was included in the diagnostics be-

cause it is required for successful participation in the training. Discussions with factory

managers indicated that numeracy and fluid reasoning are widely believed to be impor-

tant for supervisor performance. Note that we do not claim that these diagnostic measures

are an exhaustive list of either aptitude or attitude. The measures almost certainly could

be improved.

2.3.1 Selection experiment

Our first intervention allowed factory managers to use these quantitative diagnostic tools

to select the best candidates for the promotion training. We refer to this as the “selection

experiment”. Factories were randomised into two equally sized groups.8 The first received

a two-hour introduction to the diagnostic tests, and the second served as a control group

without any further intervention. The intervention in the treated factories provided data

from previous projects that supported the case for promoting female supervisors. It also

introduced the managers to the seven different diagnostic scores and allowed them to

take part of the test themselves. This session was aimed at mid- and high-level managers –

those involved in nominating the female operators and in making decisions about whether

they would be promoted.

None of the factories reported using similar diagnostics in their promotion decisions prior

to the management training. At the end of the session, managers were shown the scores for

8The intervention took place sequentially, as did the randomisation for the selection experiment. 26 of the
initial factories were part of the International Labour Organizations BetterWork programme. For the Better-
Work factories, the randomisation method was a stratified randomisation with rebalancing in two sequences.
We used two stratification variables, 1) participation in a previous training project described in Macchiavello
et al. (2020) and 2) a dummy for producing only knit garments. We re-balanced on three re-randomisation
variables: 1) the number of workers in a factory, 2) the share of female workers and 3) the date of joining the
BetterWork project. This information came from administrative data provided by BetterWork. We conducted
the randomisation 1000 times in the first and 20 times for the second, smaller sequence. For each iteration,
we identified the minimum p-value of the three two-sided t-tests of mean equality for the balancing variables
between treatment and control (for the second sequence, the balance tests included all factories, including
those assigned in the previous sequence). We re-randomised according to a clear criterion: Out of the assign-
ments with a minimum p-value of >0.20, we randomly chose one. For the four participating non-BetterWork
factories, we implemented a simple randomisation and allocated half to treatment and half to control. This,
again, took place in two sequences. In Table 2.B.1 in the appendix, we show randomisation checks for the
selection experiment for a wide range of factory characteristics and the average diagnostic scores of nominees.
Out of 22 variables for which we test balance, we find one rejection using the p-value based on randomisation
inference in the last column. This is fewer than one would expect to find by chance.
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the seven diagnostics that we conducted with the nominees at the same time as the session

with managers was run. Managers from factories that were randomised to the selection

experiment were offered the opportunity to revise their rankings of the operators they had

nominated for the supervisor training program.

For the factories that were in the control group for the selection experiment, the origi-

nal ranking of nominees was changed only if nominees were ruled ineligible due to low

scores on the literacy or numeracy tests (see Appendix 2.A). In that case, all nominees

were moved up in the original order. The nominees with the best ranks in the final rank-

ing were selected for the supervisory training, up to the number determined in advance

with the factory.

2.3.2 Promotion training

The best-ranked operators represented the pool for the second intervention, which was

aimed at training the selected operators to be line supervisors. The training program was

an improved and streamlined version of the program developed initially by GIZ and also

used in Macchiavello et al. (2020). For this project, the training was reduced to nine days,

divided into four days of training on attitudes and soft skills and five days on apttitude or

hard skills. The attitude training focused on stress management, assertive communication,

and leadership, elements which earlier research identified as being particularly important

for female supervisors (Macchiavello et al., 2020).9 The aptitude training focused on the

technical skills required for line supervisors, e.g. production processes, sewing machines,

quality control, cutting, finishing, printing, embroidery, and the responsibilities of the su-

pervisory role. Appendix 1.A of Chapter 1 presents more details.10

In each factory, we conducted a public lottery to randomly allocate trainees into one of

three groups. The first received both the attitude and aptitude training immediately, while
9This part of the training also included sessions on understanding harassment, developing integrity and

fairness, workers’ rights and responsibilities, and human resources management, including types of manage-
ment styles.

10Compared to the full six-weeks GIZ training programme, the attitude and aptitude training in this project
puts relatively more weight on attitude training. We chose to emphasise the attitude training because earlier
work showed that the biggest effect of the GIZ training was to increase the confidence level of female trainees
(Macchiavello et al., 2020). Of course, it is possible that the increased confidence comes as a result of an
increase in technical skills, but we chose to focus the attention on building confidence more directly.
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the second group received only the attitude training immediately (and the aptitude train-

ing around six months later). The third did not receive any training initially and functions

as our control group; they received both the attitude and aptitude training around six

months later.11 The training sessions were held on consecutive weeks at a local training

centre on two days per six-day work week.12

In addition to the classroom-based training, all trainees were assigned to work as assistant

supervisors on the line for two months from the start of the programme. We asked factories

to choose a set of trial lines, and to assign the selected trainees to those lines. These choices

were made before anyone was aware of which operators would be randomised into which

of the three training groups. Hence, while the assignment of individual trainees to lines is

not random, the assignment of training to the lines is random.

The standard practice in the factories is to train supervisors on the job by having them

work for a period as assistant supervisors alongside an experienced supervisor. The assis-

tant supervisors gradually take responsibility for an increasing number of sewing machine

operators until they are managing a full section of the line. The group receiving both the

soft- and hard-training sessions with six months delay thus mimicked the standard prac-

tice at factories.13

For logistical reasons, the 30 participating factories were divided into five sessions of

roughly equal size, with the first beginning in November 2016 and the last in March 2017.

Three factories dropped out of the project after we conducted the baseline survey, but be-

fore the promotion training began, leaving 27 factories that completed the program. We

11In Table 2.B.2 in the appendix, we show randomisation checks for the promotion training for a wide range
of demographics, non-cognitive measures and diagnostic scores of the trainees. Out of 27 variables for which
we test balance, we find one rejection using the p-value based on a wild percentile-t cluster bootstrap in the
last column. This is fewer than one would expect to find by chance.

12At the end of the classroom training, all trainees, supervisors, line chiefs, and industrial engineering of-
ficers in charge of the respective trial lines participated in a team-building session at the factory. This was
designed to increase collaboration among those working on the same line to ease the incorporation of the
trainee in the management team. This was implemented in the same manner for all three treatment groups.

13To increase acceptance of the new female supervisors, on the first day each trainee began working as an
assistant supervisor, the project trainers conducted an “onboarding training” that involved line chiefs and
supervisors from the lines where the trainees were assigned to trial as assistant supervisors. Lower level
managers were provided with a short training on the effectiveness of female line supervisors and the best way
to support female line supervisors in succeeding in their new role. The onboarding exercise also included a
session in which higher-level management introduced the trainee to the workers on the production line. The
onboarding was implemented in the same manner for all three treatment groups.
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use the 27 factories for the main analysis, but – where we have the data – show robustness

to including the dropout factories in the appendix.

The initial training for the attitude and aptitude training and the attitude-only groups

finished in May 2017. Attitude and aptitude training began for the control group, and

aptitude training for the attitude-only group, in August 2017; all training was completed

in October 2017. We conducted a follow-up survey in each factory just before the control

group training started in each factory. The follow-up survey included samples of subor-

dinate operators working on lines on which trainees were assigned to work as assistant

supervisors. We use these data to conduct intent-to-treat regressions on the effectiveness

of trainees as supervisors.

2.4 Results

2.4.1 Nominee rankings and baseline skills

We first evaluate the effect of the selection experiment on the rankings of the nominees and

the initial skills of the selected trainees. These, and all other, outcome variables are defined

in Table 2.B.3 in the appendix. As noted, in factories that were assigned to the selection

experiment, we offered managers the chance to re-rank their nominees.14 Managers in 11

of the 13 factories randomised into the treatment revised their lists after viewing the diag-

nostic scores of their nominees. We begin by testing whether the factories were implicitly

taking into account the information contained in the diagnostic scores in their initial rank-

ing of nominees. We do so by regressing the nomination rank of the candidates in all 27

factories before any potential re-ranking on the indices of nominees’ initial attitude and

aptitude. The indices are created as explained in Section 2.3. For clarity of exposition, we

reversed the order of the rankings for the analysis such that a higher rank indicates a better

position. Recall that the factories provided the nomination rankings before the nominated

women even took the diagnostic tests, so none of the factories had seen the scores at this

14See Appendix Tables 2.B.5 and 2.B.6 for results of the re-ranking exercise for the sample including factories
that dropped out. Those results are very similar to what we report here for the sample of the factories that
continued through the full program.
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Table 2.1: Nominee rankings and initial skills

(1) (2)

Nomination rank
Movements in rank

(after Selection experiment)
Aptitude (Index) 0.25 1.10**

(0.41) (0.05)
[0.43] [0.06]

Attitude (Index) 0.16 1.85***
(0.66) (0.00)
[0.66] [0.00]

Outcome mean 4.84 0.00
P-value (Soft=Hard skills) 0.87 0.30
Factory FE Yes Yes
Observations 243 138
Number factories 27 13
Sample All factories Selection experiment only

Notes: P-values clustered at the factory level in parentheses, p-values from
wild cluster percentile-t bootstraps with 10000 repetitions in Column (1) and
8192 repetitions in Column (2) in squared brackets. * p<0.1, ** p<0.05, ***
p<0.01

point. The regression takes the following form for nominee i in factory f ,

yif = α+ β′ · Sif + θf + εif , (2.1)

where y is the nomination ranking as defined above15 and S is a vector of the attitude and

aptitude indices. We use within-factory variation by including factory fixed effects θ and

cluster standard errors at the factory level.16 Note that we are not arguing for a causal

interpretation here, but test whether the initial skills predict the nomination rank.

The result of this regression is shown in the first column of Table 2.1. Both the aptitude and

the attitude indices are positively related to a better nomination rank, with a one standard

deviation higher index associated with a rank that is about a quarter and a sixth of a rank

higher for aptitude and attitude, respectively. However, the coefficients are not significant

and not significantly different from each other. In Table 2.B.4 in the appendix, we show

the same regression but include all seven diagnostic scores (as fractions out of 1, where 1

15Because the number of nominees varies across factories, both the initial cardinal ranking and movements
in the ranking may be disproportionately affected by a few factories with a large number of nominees. Re-
gressions using percentile rankings, which reduces the influence of factories with more nominees (though
arguably leads to excess influence of factories with a very small number of nominees), produce similar results.

16Standard errors from wild cluster percentile-t bootstraps are shown in squared brackets in this paper, to
account for a potentially small number of clusters (following Cameron et al. (2008)).
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represents a perfect score) separately as explanatory variables in the first column. We find

positive but insignificant coefficients on all scores except numeracy, for which we find a

negative and significant coefficient. Since this is likely due to the high positive correlations

among the diagnostic scores, and especially among the two subgroups making up the

attitude index and the aptitude index, we focus on the results for the indices.

This indicates that, at baseline, there was little correlation between the nominees’ initial

skills and the factories’ preference for training them. We can think of several explanations

for this. First, factories may have lacked good measures of these skills. Alternatively, they

may not have thought these skills were important. Finally, this may reflect the highly se-

lected nature of the pool of nominees to begin with, which could have made distinguishing

between the candidates difficult. A typical factory selected only one woman for every two

or three production lines, that is, around one in 40 female operators.

We now turn to ask whether the selection experiment changed how factories ranked their

nominees for the promotion programme. This helps us to understand which initial skills

presented in the results of the diagnostic tests, if any, the factories respond to. For this

analysis, we only include the factories that were assigned to the selection experiment since

only these factories were allowed to see the nominees’ seven diagnostic scores and could

then revise the ranking of their nominees. We capture how much nominees moved in the

ranking by taking the difference between a nominee’s ranking after the selection experi-

ment and that nominee’s initial ranking prior to the experiment. A positive difference in-

dicates that a nominee moved to a better rank, whereas a negative difference indicates that

a nominee moved to a worse rank. We again estimate equation 2.1, but with the nominees’

movements in the rankings as defined above as the outcome variable. Thus, a positive

coefficient implies that nominees with high initial attitude or aptitude were more likely to

be moved up in the ranking. Note that the net movement as a result of re-ranking is zero –

every move up is associated with an equivalent move down. Hence, a positive coefficient

implies that managers placed a higher weight on the characteristic represented by that di-

agnostic. For this analysis, we include the 138 nominees in 13 factories that completed the

selection experiment.
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Column (2) in Table 2.1 shows the results. We find that nominees with both higher initial

aptitude and attitude indices were moved to better positions in the rankings. On average,

a one standard deviation higher index of aptitude or attitude is related to a movement up

1.10 ranks for aptitude and 1.85 ranks for attitude. We cannot reject that the coefficients

for the aptitude and attitude indices are the same, however.17 Note that the participating

factories in the selection experiment only saw the seven diagnostic scores, not the attitude

and aptitude indices aggregated from these scores. In Column (2) of Table 2.B.4 in the

appendix, we include all seven diagnostic scores in the regression instead of the indices.

Despite the correlation among the scores, we see that the numeracy, family support and

confidence test scores are significantly associated with movements up the rankings.

The previous analysis suggests that factories re-ranked the nominees for the promotion

programme based on their initial aptitude and attitude, once they were given the infor-

mation. In the next step, we ask whether the selection experiment therefore leaves the

participating factories with better trainees as measured by their initial skills. We address

this in Table 2.2, where we report the results of a treatment effects regression of the form,

Sif = α+ β · selection experimentf + γ′ ·Xf + εif , (2.2)

where S is one of the indices of initial attitude and aptitude, selection experiment indicates

that factory f participated in the selection experiment, andX is a vector of variables used

in the randomisation of the selection experiment. We again cluster standard errors at the

factory level. The coefficient on the treatment variable tells us the difference between the

average diagnostic scores of the selected trainees – those nominated at a sufficiently high

enough level to be included in the training, after any re-ranking – in factories randomised

to receive the selection experiment, compared with trainees in factories randomised out of

the selection experiment.

Panel A of Table 2.2 reports the results for the diagnostics measuring aptitude – literacy,

17The regression does not control for the initial ranking of the nominee. When we add the initial ranking,
we find that it is insignificant and does not change the magnitude or significance of the coefficients on either
the indices or diagnostic measures.
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Table 2.2: Trainees’ initial skills

Panel A: Aptitude

(1) (2) (3) (4) (5)

Literacy Numeracy
Processing

speed
Garment

knowledge
Aptitude
(Index)

Selection experiment 0.06 0.04 0.01* 0.02* 0.29**
(0.11) (0.13) (0.08) (0.07) (0.02)
[0.16] [0.22] [0.10] [0.16] [0.05]

Control mean 0.55 0.45 0.32 0.53 0.10
Randomisation controls Yes Yes Yes Yes Yes
Observations 199 199 199 199 199
Number factories 27 27 27 27 27

Panel B: Attitude

(1) (2) (3) (4)
Family
support Interest Confidence

Attitude
(Index)

Selection experiment 0.11*** 0.15*** 0.09*** 0.62***
(0.00) (0.01) (0.00) (0.00)
[0.01] [0.04] [0.00] [0.00]

Control mean 0.68 0.68 0.68 −0.10
Randomisation controls Yes Yes Yes Yes
Observations 199 199 199 199
Number factories 27 27 27 27

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t boot-
straps with 10000 repetitions in squared brackets. The test of the cross-equation restriction that the coefficient
for the Attitude and the Aptitude index is the same has a p-value of 0.02. * p<0.1, ** p<0.05, *** p<0.01
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numeracy, fluid intelligence and technical knowledge related to garment production. All

are defined as fractions out of 1, where 1 represents a perfect score. We see that factories

participating in the selection experiment have trainees with marginally significantly higher

fluid intelligence (as measured by processing speed) and technical knowledge, though the

effect size is small and the coefficients are insignificant once we implement bootstrapping

to account for a potential small number of clusters (p-values shown in square brackets).

However, the effect on the aggregate aptitude index is larger at close to 0.3 SD and remains

significant after bootstrapping. This indicates that the selected trainees in the factories that

participated in the selection experiment have higher initial technical skills than the trainees

in the non-participating factories.

Panel B of Table 2.2 shows the differences in average scores for the three diagnostics mea-

suring attitudes as well as for the attitude index combining the three measures. The effects

on the attitude diagnostics are larger than on any of the aptitude measures, and highly sig-

nificant.18 This is also true for the aggregate attitude index of the selected trainees, which is

0.6 SD higher in the factories who participated in the selection experiment than in the non-

participating group. When testing the cross-equation restriction whether the coefficient is

the same for the attitude and aptitude indices, we can reject equality with a p-value of 0.02.

Table 2.2 thus indicates that the factories completing the selection experiments selected

trainees with both higher initial attitude and aptitude indices, though the effect is twice as

large for attitude. The baseline balance shown in Appendix Table 2.B.1 indicates that the

family support score is marginally imbalanced at baseline (p = 0.10), so some portion of

the results on Table 2.2 may be driven by this imbalance. However, the combined results

from Tables 2.1 and 2.2 do suggest that managers moved toward nominees with higher

diagnostic scores following the selection experiment.

In sum, we find that factories value both the initial attitudes and aptitude of candidates for

promotion, though they value attitude more. Factories who are given detailed information

about the candidates’ diagnostic scores choose trainees who have stronger initial attitude

18Fluid intelligence and technical knowledge have lower variances than the other five diagnostic scores,
with standard deviations around 0.10 rather than 0.18-0.23 for the other five scores.
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and aptitude.

2.4.2 Endline skills

The previous analysis showed that factories value the initial skills – and especially attitude

measures – of their candidates for a promotion. We now investigate whether the initial

skills that factories are selecting on are predictive of our outcomes of interest, and whether

training in these skills can produce successful managers. We analyse this for the trainees’

endline skills, promotions, as well as their performance according to evaluations of their

subordinates and according to production data.

To measure these outcomes, we use a combination of survey and administrative data. Sur-

vey data collected just prior to the start of the delayed training sessions allows us to as-

sess the short-term effect on endline skills and on official promotions. Regular telephone

follow-up surveys during the initial training period allow us to measure the percentage of

days the trainees worked as assistant supervisors rather than operators. Finally, surveys

of operators working under the direction of the trainees and administrative data provide

measures of trainee performance.

We start by investigating the trainees’ endline skills, i.e. the skills that were enumerated

at the end of the trainees’ eight-week trial period as line supervisors. Recall that only the

nominees that were ranked the highest by the factories – after a potential re-ranking in the

factories that participated in the selection experiment and the removal of ineligible nom-

inees based on the literacy and numeracy tests in all factories – were selected to receive

training that aimed to prepare them for a promotion to supervisor. The selected operators

were randomised into one of three groups, one receiving both the attitude and aptitude

training immediately, one receiving only the attitude training immediately, and one re-

ceiving neither training immediately. All three groups were assigned to trial as assistant

line supervisors for an eight-week trial period.

We use the randomisation to the different training regimes and the indices of the trainees’

initial attitude and aptitude to investigate their impact on the skills trainees gained after
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the trial period. We use a regression of the following form:

yift=post = α+ β · attitudeonly trainingif + γ · aptitude&attitude trainingif

+ δ · attitudeift=pre + µ · aptitudeift=pre

+ ρ · yift=pre + ω′Iift=pre + θf + πe + εift=post, (2.3)

where y is a skill measure for nominee i in factory f at time t, which is post the trial

period for t = post and at baseline for t = pre. The variables attitudeonly training

and aptitude&attitude training indicate the random assignment to the different training

groups, and attitude as well as aptitude are the indices measuring the initial conditions as

defined above. We include controls for the one baseline imbalance we find (see Table 2.B.2

in the appendix), factory fixed effects θ, enumerator fixed effects π and cluster standard

errors ε at the factory level.19

We are interested in the coefficients β and γ, which capture the effects of the trainings, as

well as δ and µ, which show how the trainees’ initial skills – that the factories selected on

in the selection experiment – relate to the endline skills. Note that the randomisation of the

training means that the variables capturing the treatment effects in expectation are orthog-

onal to the initial skills indices. The randomisation checks in Table 2.B.2 in the appendix

confirm that this also holds in practice. The Analysis of Covariance (ANCOVA) specifica-

tion in equation 2.3 also ensures that δ and µ capture the explanatory power of the initial

attitude and aptitude indices once we have accounted for the outcomes’ stability over time,

i.e. for their gain in skills.20

As an alternative specification, we also show results of treatment effect regressions that in-

clude the assignment to the selection experiment as a dummy variable in equation 2.3, in-

stead of the initial skill indices. We focus on the main specification in equation 2.3 since (1)

this approach has greater statistical power compared to only relying on the across-factory

19Note that we do not have the statistical power to investigate the interactions between the training and
initial skill levels.

20Table 2.B.7 in the appendix presents results from a non-ANCOVA specification, i.e. equation 2.3 estimated
without including yift=pre. As can be expected, the coefficients for the initial aptitude and attitude indices are
larger than in the ANCOVA specification.
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Table 2.3: Effect on trainee skills

(1) (2) (3) (4) (5)
Garment knowledge Self-assessment Self-efficacy Internal LOC Stress

Attitude only training −0.52 1.02** 0.12 0.35 0.88
(0.77) (0.03) (0.10) (0.20) (0.47)
[0.76] [0.04] [0.06] [0.16] [0.45]

Aptitude & Attitude training 1.50 0.52* 0.07 0.25 1.09
(0.39) (0.09) (0.34) (0.32) (0.30)
[0.34] [0.07] [0.31] [0.29] [0.28]

Aptitude (Index) 1.90 −0.05 −0.04 0.19** −0.44
(0.11) (0.83) (0.18) (0.04) (0.41)
[0.11] [0.82] [0.28] [0.04] [0.36]

Attitude (Index) −0.74 0.56*** 0.14*** 0.26 −0.17
(0.32) (0.01) (0.00) (0.10) (0.77)
[0.25] [0.02] [0.01] [0.06] [0.76]

Control mean 52.57 −1.68 3.27 4.18 11.30
P-value(Attitude=Aptitude&Attitude training) 0.19 0.22 0.45 0.75 0.86
Imbalance controls Yes Yes Yes Yes Yes
Factory FE Yes Yes Yes Yes Yes
Enumerator FE Yes Yes Yes Yes Yes
Observations 188 188 188 188 154
Number factories 27 27 27 27 25

Notes: ANCOVA specification. P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t boot-
straps with 10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01

variation of the assignment to the selection experiment, and (2) because this allows us to

investigate the explanatory power of the initial attitude and aptitude indices separately.

Table 2.3 shows the results for five skills measures at endline. The first measure is the score

in percentages on a test of knowledge about garment processes and production, measured

after the trial period. This is the garments knowledge diagnostic that is described in Ap-

pendix 2.A, repeated after the trial period. The second column is a self-assessment of

the trainee’s expected performance as a supervisor. We asked trainees to rate both the

typical supervisor and their own expected performance on a scale of one to ten. The self-

assessment measure takes the difference between the own rating and the rating of the typ-

ical supervisor as reported by the trainee. A third measure is the self-efficacy score, which

aggregates responses from the Generalized Self-Efficacy scale (Schwarzer and Jerusalem,

1995).21 It captures an individual’s belief in their own abilities to deal with new situations

and to cope with any associated setbacks. The fourth is a measure of the trainees’ internal

locus of control, which we measure by asking respondents to choose one of two statements

in each of seven different pairs of statements (based on Rotter (1966)). In each pair, the two

21Scholz et al. (2002) show that the questions produce reliable responses in 25 countries. Recent work by
Laajaj et al. (2019) suggests that psychological measures may be measured with more noise in lower-income
countries, and that there may also be concerns with response bias. The responses to the Generalized Self
Efficacy scale have reasonable internal consistency, with Cronbach’s alpha of 0.75 in our data.
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statements either represent the view that an individual’s life is controlled by their own

actions (i.e. an internal locus of control) or that it is externally determined (i.e. an exter-

nal locus of control). The final measure is the score on the Generalized Anxiety Disorder

7-item scale (Spitzer et al., 2006). This measures stress and anxiety over the preceding two

weeks, where a higher score indicates higher stress.

Among these five measures, we find little effect on the trainees’ garment knowledge at

endline in column (1) of Table 2.3. While the coefficients of both the aptitude & attitude

training and the aptitude index are positive, and the coefficients of the attitude only train-

ing and the attitude index are negative, they are not significant. In comparison, we do

find some effects on the soft skills measures in columns (2) to (4). The supervisory train-

ings have a positive and significant effect on the trainee’s self-assessment of their expected

performance as a supervisor. Their effects on self-efficacy and the internal locus of con-

trol are also positive but insignificant. The initial skills indices, and especially the attitude

measure, are significant predictors of the trainees’ endline attitudes – over and above the

baseline value of the outcome variable, which is also included in the regressions. For exam-

ple, a one standard deviation increase in the initial attitude index is related to an increase

in the trainees’ self-assessment of about half a point, compared to a similar effect of half a

point for the aptitude & attitude training and a whole point for the attitude only training.

We do not find any significant relation of either the trainings or the initial skills measures

on stress.

These results seem to suggest that both the initial skills that factories select on and the

supervisory training matter for the new managers’ gain in skills. Interestingly, there does

not seem to be an additional value of the aptitude training, as we can in no case reject

equality of the effects of attitude training only and of the training that focused on both

attitude and aptitude.22 That both training and initial skills matter is also confirmed if we

estimate the alternative specification, by including a dummy for the selection experiment

instead of the initial skills indices in equation 2.3.23 We show the results in Table 2.B.8 in

22Of course, as in any training intervention, this could also mean that our skills training was not fit for
purpose.

23Since the selection experiment was randomised on the factory level, we cannot include factory fixed ef-
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the appendix. The variable for the selection experiment has a positive coefficient for all five

outcomes, but the effect is only significant for self-efficacy. The coefficient’s magnitude is

in a similar ballpark as the supervisory training variables for the trainees’ self-assessment,

self-efficacy and internal locus of control.

2.4.3 Promotions

The next outcome of interest is whether the trainees complete the training programme and

are promoted to supervisor. At one extreme, some operators dropped out of the program

shortly after being selected as a participant; at the other extreme, some were officially pro-

moted to a supervisory position by the time of the follow-up survey. Just over four-fifths

(81 %) of the trainees reported working as an assistant supervisor at least once in weekly

phone surveys. Table 2.4 reports the effects of the supervisory trainings and the coeffi-

cients of the initial skill indices on two outcome measures. The first is the percentage of

days during the eight-week trial period that each trainee worked as an assistant super-

visor. This data was collected in high-frequency phone surveys during the trial period.24

The second outcome is whether trainees report having been officially promoted to a super-

visory position. This was measured at two points in time, the follow-up survey at the end

of the trial, and the household surveys described in more detail in Chapter 1. The house-

hold survey was conducted between January and March of 2018, six to ten months beyond

the follow-up survey, and after all trainees had received the full training in attitude and

aptitude.

We estimate equation 2.3 for these outcomes in Table 2.4, but do not include the baseline

value in the regressions. In columns (1) and (2), we find that the percentage of workdays

the trainee worked in a supervisory role is significantly higher among trainees receiving

at least one of the formal supervisory training sessions when they began their trial as an

assistant supervisor. This is particularly relevant given that the normal procedure in most

fects. Instead, we include the variables used in the randomisation as controls.
24Management often returned workers to machines during peak production periods, or when there was

particular production pressure on a given day. Still, compliance in this regard was reasonably high: among
those working at least one day as an assistant supervisor, 75 % worked more than half of the available days,
and one-third worked every day in a supervisory capacity.
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Table 2.4: Effect on promotions

Share of trial days as SV
Promoted

(at end of trial)
Promoted

(after control training)

(1) (2) (3) (4) (5) (6)
Attitude only training 0.22*** 0.23*** 0.03 0.03 0.17* 0.17*

(0.00) (0.00) (0.48) (0.42) (0.06) (0.05)
[0.00] [0.00] [0.45] [0.39] [0.04] [0.03]

Aptitude & Attitude training 0.18** 0.19** 0.10* 0.10* 0.06 0.07
(0.03) (0.02) (0.08) (0.07) (0.47) (0.41)
[0.03] [0.01] [0.06] [0.06] [0.42] [0.36]

Aptitude (Index) −0.02 0.00 −0.02
(0.57) (0.83) (0.74)
[0.56] [0.82] [0.77]

Attitude (Index) 0.10*** 0.02 0.10*
(0.00) (0.29) (0.06)
[0.01] [0.27] [0.09]

Control mean 0.51 0.51 0.00 0.00 0.19 0.19
P-value(Attitude=Aptitude&Attitude training) 0.44 0.41 0.15 0.15 0.25 0.28
P-value(Attitude=Aptitude) 0.00 0.61 0.20
Imbalance controls Yes Yes Yes Yes Yes Yes
Factory FE Yes Yes Yes Yes Yes Yes
Enumerator FE Yes Yes Yes Yes Yes Yes
Observations 175 175 188 188 178 178
Number factories 27 27 27 27 27 27

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t bootstraps with
10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01

factories is to start the trial period without any formal training. The second column of Table

2.4 adds the initial attitude and aptitude indices. We find no evidence that trainees with

higher technical scores worked more often as an assistant supervisor, but the attitude index

is very strongly associated with working as a supervisor. Nevertheless, the magnitude

of the training effect is larger, since the coefficients on the training variables are roughly

equivalent to increasing the attitude index by two standard deviations.

The results in columns (3) to (6) in Table 2.4 indicate that the supervisory training increased

the likelihood that the participating women were offered a promotion and were promoted.

However, the difference to the control group is significant only for those in the aptitude &

attitude training group when we measure promotions at the follow-up survey in column

(3). Recall that at this point, the control group had not yet received any training. By the

time the household survey was conducted, when we measured promotions for columns

(5) and (6), trainees in all groups had completed training. The data show that around two-

thirds of the trainees in each of the three randomisation groups were offered a promotion

at that point. However, only those in the group that received early attitude only training
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were more likely to have accepted the promotion and hence be working as a supervisor at

the time of the household surveys, compared to the delayed group.25

The initial skill indices do not appear to be predictive of promotions at the end of the trial

in column (4), though the attitude measure again is predictive for promotions measured in

the longer term in column (6). This is confirmed in Table 2.B.9 in the appendix, when we

regress the promotion outcomes of interest on the supervisory training variables and the

selection experiment. The selection experiment in column (5) leads to a 14 percentage point

increase in promotions in the longer term, though this effect is not significant after boot-

strapping. This magnitude is nearly identical to the significant effect of the early attitude

only training of 15 percentage points. Table 2.B.9 in the appendix also provides further evi-

dence that the effect of the selection experiment indeed operates through factories selecting

trainees with a higher initial attitude index, since the magnitude of the coefficient of the

selection experiment reduces by two thirds once we add the initial attitude and aptitude

indices to the regression in column (6).

Similar to the results on endline skills, overall we find that both the supervisory training

and the initial skills are related to higher promotion rates, though the results are some-

times not significant. Again, the initial attitude measure seems to be more predictive than

the aptitude measure, and we do not discern a difference between training focusing on

attitudes only and teaching additional hard skills.

2.4.4 Performance as supervisor

Do the formal training or the initial skills affect the performance of trainees as supervi-

sors?26 We use two sources of data: production data – further discussed below – and

surveys with 708 subordinates of the trainees, i.e. operators working on lines where the

trainees were assigned to work during the trial period. These surveys were conducted at

follow-up, when the early training was completed but the late training not yet started. To
25Though we cannot reject that the coefficients for the attitude only and the aptitude & attitude training are

equal.
26We note at the start that the design of the project is better suited to answer the question of continued

interest and promotion than performance, given that the experimentally generated variation lasts only a short
time after the normal trial period ends. Only one fifth of the trainees had been offered a promotion to full
supervisor at the time of the follow-up, though an additional 40 % were still working as assistant supervisors.
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obtain a performance evaluation for each trainee as viewed by their subordinates, we ask

the operators to rate, on a scale of one to ten, a typical supervisor in the factory, and then to

rate the trainee on the same scale. We then subtract the typical supervisor rating from the

rating for the trainee to obtain the subordinate rating for each trainee. This construction

is analogous to the self-assessment measure in Table 2.3. In addition to this performance

evaluation, we also investigate how the subordinates’ wellbeing is affected. We use a well-

being index, which combines the GAD-7 diagnostic discussed above (recoded such that

higher numbers mean less stress), questions about verbally and physically abusive be-

haviour on the line, aspirations to be a supervisor and a question on general happiness

over the previous two weeks. These questions are detailed in Table 2.B.3 in the appendix.

The regression specification we estimate is similar to equation 2.3, except that this time

the unit of observation is subordinate s on production line l for the two outcomes y just

discussed:

yslft=post = α+ β · attitudeonly traininglf + γ · aptitude&attitude traininglf

+ δ · attitudelft=pre + µ · aptitudelft=pre

+ ω′I lft=pre + θf + πe + εslft=post. (2.4)

The other variables are defined as above. Note that β and γ capture the effect of the

trainee’s assignment to a training group on the outcomes of the subordinates working

on the production line to which the trainee was assigned to work as assistant supervisor

during the trial period. Similarly, δ and µ capture how the trainee’s initial attitude and

aptitude measures relate to the outcomes from the subordinate surveys.

We report on these intent-to-treat regressions in Table 2.5.27 In the first two columns of

Table 2.5, we show results for the ratings the subordinates gave the new supervisors. On

27There are two types of non-compliance relevant for interpreting the results. First, as we have noted, almost
one fifth of the trainees never work as assistant supervisors. For the survey questions, we therefore begin by
asking operators if they recall the trainee working as a supervisor. Those responding “not at all” or reporting
that the trainee never worked in a supervisory capacity on their line, we ask for a generic comparison between
a typical supervisor and a “typical female supervisor.” Just over one third of operators (38 %) answer the
generic question. Second, some of the trainees work on a line other than the line where they were assigned.
Of course, these movements may be endogenous, so we present the intent-to-treat regressions.
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Table 2.5: Effect on subordinate outcomes

Subordinate ratings Subordinate wellbeing

(1) (2) (3) (4)
Attitude only training 0.18 0.22 0.08 0.08

(0.42) (0.35) (0.34) (0.38)
[0.44] [0.37] [0.34] [0.39]

Aptitude & Attitude training 0.07 0.06 0.17* 0.17*
(0.73) (0.77) (0.07) (0.06)
[0.73] [0.77] [0.06] [0.06]

Aptitude (Index) 0.14 −0.04
(0.14) (0.34)
[0.26] [0.36]

Attitude (Index) 0.07 0.09**
(0.40) (0.03)
[0.43] [0.02]

Control mean −0.50 −0.50 −0.01 −0.01
P-value(Attitude=Aptitude&Attitude training) 0.46 0.34 0.51 0.45
P-value (Attitude=Aptitude) 0.61 0.04
Imbalance controls Yes Yes Yes Yes
Factory FE Yes Yes Yes Yes
Enumerator FE Yes Yes Yes Yes
Observations 707 707 708 708
Number factories 26 26 26 26

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster
percentile-t bootstraps with 10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01

average, trainees are rated about a half point (one-third of a standard deviation) lower

than typical supervisors. We see that both the variables capturing the training effects as

well as the initial skill indices are positively related to the ratings, but they are far from

statistical significance. When we investigate the subordinate wellbeing index in columns

(3) and (4), we find positive coefficients of the supervisory training, which is significant

only for the aptitude & attitude training group. However, we cannot reject the equality of

coefficients for the training groups. When we add the two initial skill indices in column

(4), we find that the initial attitude score is significantly associated with higher subordinate

well-being, and find an insignificant negative coefficient of the aptitude index. We can also

reject equality between the effects of the initial attitude and aptitude indices.

These patterns are confirmed in Table 2.B.10 in the appendix, where we include the se-

lection experiment indicator instead of the initial skills indices. The coefficients on this

variable are positive and insignificant for the subordinate ratings in column (1) and the

wellbeing index in column (3). Similar to the results on promotions, we find that the treat-
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ment effect of the selection experiment becomes smaller once we control for the initial skills

of the trainees in the even columns of Table 2.B.10. There, we see that the initial aptitude

and attitude indices are marginally significant predictors of the subordinate ratings, and

that only the initial attitude index is a highly significant predictor for subordinate well-

being. These results from the subordinate surveys suggest that both the initial skills and

training matter, to an extent.

In addition to the survey data, we use administrative records from the factories measuring

daily productive efficiency, quality defect rates (in percent) and absenteeism (in percent) at

the production-line level. These measures are also described in 2.B.3. We report how the

trainings and the initial skills indices relate to these performance measures in Table 2.6.28

We estimate an intent-to-treat ANCOVA regression for production line l for the outcomes

y in the eight-week trial period as follows:

ylfdt=post = α+ β · attitudeonly traininglf + γ · aptitude&attitude traininglf

+ δ · attitudelft=pre + µ · aptitudelft=pre

+ ρ · ȳlft=pre + ω′I lft=pre + θf + τd + εlfdt=post. (2.5)

By including factory-fixed effects θ and date fixed effects τ , we only rely on variation

within each factory and day. By including the mean of the outcome for each line in the

pre-trial period, ȳ, we ensure that a potential assignment of the trainees to more or less

productive lines is not driving results.29

As Table 2.6 shows, the data give little indication that the training or the initial skills predict

the production outcomes. The coefficients for both the supervisory trainings and the initial

skill indices are always insignificant and small compared to the control mean, though the

28Note that, in addition to the two sources of non-compliance discussed above with regard to the operator
opinions, there is a third measurement issue that is relevant in interpreting these results. Our productivity
measures are made at the production line level. More complex products are produced on lines that typically
have two or even three line supervisors, each responsible for only a part of the line. The line-level measures
will therefore reflect the combined effort of more than one supervisor. Moreover, even on lines with only a
single supervisor, our trainees were almost always working as an assistant supervisor, and hence responsible
for only a part of the line.

29Note that we only keep lines that were working on specific days, and also drop the few lines where several
trainees were assigned to trial with different trial start dates or different training assignments.
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Table 2.6: Effect on production outcomes

Efficiency Alteration rates (%) Absenteeism (%)

(1) (2) (3) (4) (5) (6)
Attitude only training 0.20 0.23 0.15 0.16 0.30 0.30

(0.89) (0.88) (0.64) (0.63) (0.17) (0.19)
[0.89] [0.88] [0.65] [0.64] [0.14] [0.17]

Aptitude & Attitude training 0.37 0.37 −0.29 −0.29 0.29 0.27
(0.73) (0.73) (0.37) (0.36) (0.28) (0.32)
[0.73] [0.73] [0.38] [0.39] [0.27] [0.31]

Aptitude (Index) 0.15 0.11 0.15
(0.82) (0.59) (0.12)
[0.82] [0.61] [0.33]

Attitude (Index) 0.07 −0.16 −0.03
(0.90) (0.28) (0.88)
[0.90] [0.23] [0.93]

Control mean 52.21 52.21 6.85 6.85 4.65 4.65
P-value(Attitude=Aptitude&Attitude training) 0.89 0.91 0.25 0.23 0.96 0.89
P-value (Attitude=Aptitude) 0.93 0.38 0.50
Imbalance controls Yes Yes Yes Yes Yes Yes
Factory FE Yes Yes Yes Yes Yes Yes
Date FE Yes Yes Yes Yes Yes Yes
Pre-treatment line mean Yes Yes Yes Yes Yes Yes
Observations 5769 5769 5911 5911 5680 5680
Number factories 17 17 23 23 17 17

Notes: Intent-to-treat ANCOVA comparison within the 8 weeks trial period. P-values clustered at the fac-
tory level in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions in squared
brackets. * p<0.1, ** p<0.05, *** p<0.01

initial attitude index does have signs in the direction of improvement for all three mea-

sures.30 The lack of an effect may not be surprising given that the trainees on most lines

represented one of two or three supervisors on each line managing 20-80 line operators.

Also, only a small percentage of the trainees are working as full supervisors at the time of

the follow-up, and even those would have accumulated little experience at the time.31

30When we include the selection experiment variable instead of the initial skill indices in the regression in
Table 2.B.11 in the appendix, we find that it is associated with significantly worse outcomes for quality defect
rates. However, since we do not find these associations for the initial skill indices in Table 2.6, we posit that
this is primarily due to not being able to control for factory fixed effects in Table 2.B.11 in the appendix.

31When we compare the production outcomes of lines to which trainees were assigned with outcomes of
lines with no assigned trainee during the factory’s trial period (again controlling for factory fixed effects,
date fixed effects, and baseline means of outcomes), we find that lines with trainees have significantly lower
absenteeism, insignificantly higher efficiency and insignificantly lower alteration rates. These results seem
to suggest that the trainees – compared to typical lines in the factory – positively contribute to their lines’
productivity, and support the conclusions we drew from the subordinate survey outcomes. They are also in
line with evidence from a similar context, the garment sector in India, for which Adhvaryu et al. (2019) show
that managerial skills are important determinants of line productivity.
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2.5 Conclusion

After four decades of rapid growth, the garment sector in Bangladesh now represents

around one eighth of GDP and more than 80 % of exports. Importantly, the sector remains

the primary source of employment for women working full time outside agriculture. The

2017 Bangladesh Labor Force Survey indicates that among women without tertiary edu-

cation and working full time, 40 % of those employed outside agriculture are employed

in the garment sector. However, women’s role in the sector is limited almost exclusively

to production-worker positions; fewer than one in ten factory managers are women. Fac-

ing new pressures from several sources, factories are increasingly interested in promoting

women to supervisory positions. The shift toward increased interest in promoting women

represents an important cultural shift in the factories.

The results in this paper should be viewed in the context of this recent interest in promot-

ing women. We document four results. First, factories do not take into account the initial

aptitude and attitudes of candidates when they nominate women for a promotion train-

ing. Second, the factories that are provided information about their candidates’ skills and

are able to change their selection as part of an experiment react to this information. They

select candidates who have higher baseline skills, especially on the attitude and soft skills

dimension. Third, we find that the initial skills – and especially attitudes and soft skills –

matter for the outcomes of the promotion programme. They are related to higher endline

skills, to the promotion rates to official line supervisor, to higher wellbeing of their subordi-

nates and – to some degree – to higher performance evaluations as judged by subordinates.

Fourth, training in these attitudes and aptitude supervisory skills leads to improvements

in some of these same outcomes, though the results are not always significant. In none

of our results do we find that training in technical skills has an additional effect when

compared to a training only targeting attitudes and soft skills.

Returning to our initial question, we therefore find that both factories learning how to

choose supervisors and women learning how to lead matters. For the new female low-

level managers that are the focus of this paper, attitudes and soft skills appear to be partic-
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ularly important. The initial attitudes and soft skills are predictive of the trainees’ success,

and training in these attitudes and soft skills also enables trainees to be more successful.

The results of the selection experiment suggest that factories had some idea that attitudes

and soft skills would matter for their trainees’ success, but the little experience in choosing

female supervisors likely meant that they lacked the ability to convincingly measure these

skills. This is also important from the perspective of cost-effectiveness, since we find ef-

fects of similar magnitude from a short, cheap intervention with higher-level management

that aims to base manager selection on formal skills tests as compared to a longer-term, ex-

pensive training programme for new female line supervisors. In the case of female career

advancement, this paper therefore not only indicates that training in non-cognitive skills

is a promising avenue to increase the participation of women in managerial positions, but

also provides evidence for the importance of hard measures of soft skills and attitudes.
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Appendices

2.A Description of diagnostic tests

After the factory nominated workers, the IPA team visited the factory to assess the abilities

of the nominees. Nominees were only disqualified based on numeracy and literacy scores,

see below. The areas that were tested and their respective tests are detailed below. For each

of the seven diagnostics, the score is calculated as a fraction out of 1, where 1 is a perfect

score.

1. Literacy: Multiple choice questions testing reading comprehension, vocabulary, ba-

sic grammar, paragraph/letter structure, and writing. The maximum is 20 points.

2. Numeracy: Multiple choice questions testing calculations, fractions, percentages,

number patterns, angles, and visual patterns. The maximum is 20 points.

3. Processing speed: This score consisted of two tests of fluid intelligence, detailed

below.

(a) Coding: This test is modelled after the Wechsler Adult Intelligence Scale is

called ’Digit Symbol’ (WAIS-R), ’Digit-Symbol-Coding’ (WAIS-III), ’Coding’

(WAIS-IV), also known as the Digit symbol substitution test. It is a neuropsy-

chological test sensitive to brain damage, dementia, age and depression. It

consists of digit-symbol pairs followed by a list of digits. Under each digit the

subject should write down the corresponding symbol as fast as possible. The

number of correct symbols within the allowed time is measured. The maximum

is 133 points.

(b) Symbol search: Symbol Search is a subtest of the Wechsler Adult Intelligence

Scale (WAIS). The Symbol Search subtest is designed to assess information pro-
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cessing speed and visual perception. High scores require rapid and accurate

processing of nonverbal visual information. During Symbol Search, the exami-

nee is asked to mark either the yes or no checkbox with a pencil in response to

as many items as possible within 2 min. The maximum is 60 points.

4. Garments Knowledge: Contains multiple choice, and open-ended questions testing

what machine to use for what operation, names of processes, cause of mechanical

issues, cause of quality issues, identifying quality issues in photographs, identifying

working condition issues in photographs, and understanding an operation break-

down. The maximum is 84 points.

5. Family Support: Gives 5 statements about family support, and asks the respondent

to respond on a four-point scale from agree to disagree. An additional three ques-

tions ask about the level of support given to other women in the family who work in

garment factories. The answers to all questions are recoded so that higher numbers

represent more support, and are summed to give a maximum of 24 points.

6. Interest: The survey instrument includes 2 questions about whether the nominee

would want to be promoted to supervisor or line chief. In addition, four questions

indirectly probe whether nominees are interested in the supervisor position, and asks

the respondent to respond on a four-point scale from agree to disagree. The answers

to all questions are recoded so that higher numbers represent more interest, and are

summed to give a maximum of 18 points.

7. Confidence: Consists of asking how they would rate their performance compared

to a typical supervisor on a 5-point scale. In addition, three questions indirectly ask

whether the respondent is confident. The respondent is asked to choose between

two statements. One statement that says “I am confident” using various words, and

a dummy statement about the factory. The answers are recoded so that higher num-

bers represent more confidence and are summed to give a maximum of 7 points.

Disqualification rule: Nominees were only disqualified based on the scores in the numer-

acy and literacy tests. The rule is:
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Table 2.A.1: Overview of diagnostic test scores

Testing area Maximum points
Literacy 20
Numeracy 20
Processing speed 193
Garment knowledge 84
Family support 24
Interest 18
Confidence 7

• If the nominee scores below 25 % on both literacy and numeracy tests, she fails.

• If the nominee scores 0 % in either literacy or numeracy tests, she fails irrespective of

her score in the other test.
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2.B Additional tables

Table 2.B.1: Factory balance, Selection experiment

Obs
Control
(Mean) Obs

Selection
(Mean)

Mean equality
p-value

Mean equality
p-value (RI)

Participated in prev project 14 0.36 13 0.46 0.60 0.27
Produces knit garments 14 0.50 13 0.46 0.85 0.84
Number of workers 14 2332.21 13 2860.77 0.46 0.34
Share of female workers 14 0.57 13 0.59 0.69 0.63
Date of joining programme 14 20346.43 13 20386.15 0.72 0.62
Number of supervisors 14 48.14 13 52.69 0.78 0.77
Share of female supervisors 14 0.04 13 0.06 0.44 0.43
Number of lines 14 24.43 13 30.46 0.49 0.44
(A)PM’s age (avg) 14 37.94 13 37.14 0.59 0.59
(A)PM’s education years (avg) 14 10.40 13 10.45 0.92 0.90
(A)PM’s spouse works (avg) 14 0.08 13 0.06 0.81 0.81
(A)PM exposure (avg) 14 0.98 13 0.97 0.81 0.76
(A)PM nr. male SV are better (avg) 14 4.68 13 5.03 0.55 0.50
Actual to calculated trainees 14 3.94 11 4.12 0.89 0.90
SV/Line Chief IAT (avg) 14 −0.25 13 −0.29 0.58 0.59
Literacy score 14 0.49 13 0.54 0.22 0.22
Numeracy score 14 0.42 13 0.43 0.80 0.80
Processing speed score 14 0.31 13 0.33 0.19 0.21
Garments knowledge score 14 0.54 13 0.55 0.36 0.38
Family support score 14 0.69 13 0.74 0.15 0.10*
Interest score 14 0.70 13 0.74 0.39 0.33
Confidence score 14 0.69 13 0.74 0.21 0.20

Notes: p-value from a regression with robust standard errors in penultimate column, and from randomisation in-
ference with 10,000 permutations in last column. Scores are the average by factory for all operators nominated by
that factory. Missing values in Actual to calculated trainees are due to calculated number of trainees being 0 for 2
factories. * p<0.1, ** p<0.05, *** p<0.01
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Table 2.B.2: Balance, Promotion training

Control (N=65)
(Mean)

Attitude only (N=67)
(Mean)

Aptitude & Attitude (N=67)
(Mean)

Joint test
p-value

p-value
(bootstrapped)

Age 25.26 25.88 25.79 0.28 0.30
Married 0.77 0.76 0.72 0.79 0.81
Household members 3.18 3.51 3.12 0.22 0.24
Household head 0.22 0.25 0.22 0.89 0.90
Migrant 0.63 0.69 0.60 0.55 0.55
Education years 8.38 8.36 8.42 0.98 0.98
Experience in garment sector 5.60 5.84 6.36 0.12 0.15
Tenure 3.14 3.40 3.84 0.12 0.13
Nr. of factories worked in 1.28 1.34 1.31 0.96 0.96
Exposure to female SV 0.68 0.46 0.51 0.04** 0.06*
Nr. male SV are better 3.34 3.37 3.57 0.78 0.79
Internal locus of control 4.43 4.57 4.45 0.82 0.83
Grit 2.90 2.98 2.92 0.66 0.67
Self-efficacy 3.58 3.66 3.60 0.46 0.50
Emotional competence 3.05 3.15 3.11 0.17 0.19
Multi-factor Leadership 3.67 3.72 3.78 0.19 0.21
Life satisfaction 7.72 7.33 7.52 0.45 0.46
Numeracy 1.12 0.87 1.19 0.12 0.15
Self-assessment 0.12 0.25 −0.15 0.31 0.35
Ambition 2.35 2.18 2.12 0.30 0.31
Numeracy score 0.49 0.47 0.46 0.57 0.59
Literacy score 0.59 0.55 0.60 0.44 0.48
Processing speed score 0.34 0.32 0.33 0.37 0.40
Garment knowledge score 0.55 0.53 0.56 0.21 0.23
Family support score 0.74 0.72 0.74 0.91 0.91
Interest score 0.74 0.77 0.73 0.47 0.50
Confidence score 0.75 0.71 0.71 0.24 0.26

Notes: p-value of the joint test Attitude only = Aptitude & Attitude = 0 from a regression with standard errors clustered on factory level
in penultimate column, and p-value of the same test from wild percentile-t cluster bootstrap with 10,000 repetition in the last column. *
p<0.1, ** p<0.05, *** p<0.01
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Table 2.B.3: Outcome variables

Variable Definition
Nomination rank Rank of nominated woman in first ranking provided by facto-

ries, after removal of ineligible candidates but before a potential
re-ranking. A higher number indicates a better rank.

Movements in rank Number of ranks that a nominee moved between the first rank-
ing and the final ranking after a potential re-ranking. Cal-
culated as (nominee’s final rank after a potential re-ranking -
nominee’s nomination rank). A positive number indicates a
movement to a better rank. Only defined for nominees in fac-
tories that participated in the selection experiment.

Literacy score

Score out of 1 on the diagnostic tests detailed in Appendix 2.A,
calculated as (points achieved divided by maximum points
possible).

Numeracy score
Processing speed
score
Garment knowledge
score
Family support score
Interest score
Confidence score
Aptitude (Index) Standardised index of the Literacy, Numeracy, Processing

speed, and Garment knowledge scores, created following An-
derson (2008).

Attitude (Index) Standardised index of the Family support, Interest and Confi-
dence scores, created following Anderson (2008).

Self-assessment The variable is created from two survey questions. Respon-
dents were first asked to rate the overall supervisor ability of a
typical supervisor in their factory on a scale from 1 to 10, where
a higher rating is better. Second, they were then asked how they
think they perform or would perform as supervisor on the same
scale. Self-assessment is calculated as (own rating - typical su-
pervisor rating). A higher rating indicates a better assessment
compared to a typical supervisor.

Self-efficacy Self-efficacy score of 10 items following Schwarzer and
Jerusalem (1995). After re-coding reverse-coding items, the
score is calculated as the mean of all 10 items. A higher scores
indicates higher self-efficacy.

Internal LOC Internal locus of control score of 7 items that are a subset of
Rotter (1966). The scores is calculated as the number of items
on which the respondent chooses the internal option.

Stress Stress is measured by the Generalized Anxiety Disorder 7-item
scale (Spitzer et al., 2006), which respondents completed on pa-
per with emojis representing response options from 1 to 4. The
stress score is calculated as the total of all 7 responses. A higher
number represents higher reported stress.
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(Table 2.B.3 continued.)

Share of trial days as
supervisor

Variable is derived from weekly phone surveys during the trial
period. For each weekly phone survey, we calculate the share
of work days that the respondent worked as supervisor or as-
sistant supervisor (taking into account holidays and training
days). For each respondent, the share of trial days as super-
visor is calculated as the average across the completed phone
surveys of the share of work days that the trainee worked as
supervisor or assistant supervisor.

Promoted Dummy variable indicating whether respondent accepted a
promotion to line supervisor since the on-boarding session (if
measured at end of trial) or since December 2016 (if measured
after control training).

Subordinate wellbe-
ing

Standardised index created following Anderson (2008), captur-
ing respondent wellbeing and composed of
• Stress: Created as defined above, but the score was re-

versed such that a higher number captures less stress.
• Aspiration: Dummy variable indicating whether respon-

dents would someday accept an offer for a promotion to
line supervisor.
• No verbal abuse: Dummy variable indicating that, in

a phone survey, respondents replied “Not at all” to the
question “Please think about the other operators on your
line. Over the last two weeks, how often have they
needed to put up with shouting or abusive language at
work?”
• No physical abuse: Dummy variable indicating that, in

a phone survey, respondents replied “Not at all” to the
question “Some people experience situations at work that
make them feel uncomfortable. I am going to read some
examples: People staring persistently or winking, coming
very close to them or calling them to get close, flirting,
singing, making sounds or whistling, making gestures,
bumping into or rubbing against them, grabbing their
hand or other parts of their bodies, tickling, etc. Please
think about the other operators on your line and answer
this question. Over the last two weeks, how often did at
least one of these things happen to them at work?”
• Very happy: Dummy variable indicating that, in a phone

survey, respondents reported that they were very happy
over the last two weeks.
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(Table 2.B.3 continued.)

Subordinate ratings Defined in analogy to the self-assessment variable. The vari-
able is created from two survey questions. Respondents were
first asked to rate the overall supervisor ability of a typical su-
pervisor in their factory on a scale from 1 to 10. Second, they
were then asked how they think the trainee assigned to trial on
their production line performs or would perform as supervisor
on the same scale. Subordinate ratings is calculated as (trainee
rating - typical supervisor rating). If the respondents did not
remember the trainee well or very well, they were asked to rate
a female line supervisor in their factory, and this rating then
replaced the trainee rating.

Efficiency Measures how the daily output of each line in garment units,
adjusted for the standard minute value of the garment, com-
pares to the total output possible that day with the workers
present on the line and the hours worked. Calculated as

efficiency =
(Pieces produced · SMV )

Workers on the line ·Hours operated · 60
· 100.

(2.6)

Alteration rate Percentage of all garments that needs to be altered out of all
produced units

Absenteeism rate Percentage of workers absent amongst all workers (present and
absent) on the line
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Table 2.B.4: Nominee rankings and initial diagnostic scores

(1) (2)

Nomination rank
Movements in rank

(after Selection experiment)
Literacy 1.08 1.94

(0.45) (0.50)
[0.45] [0.49]

Numeracy −3.16 ** 5.17**
(0.03) (0.03)
[0.04] [0.07]

Processing speed 2.43 −5.26
(0.53) (0.22)
[0.54] [0.27]

Garment knowledge 4.83 4.76
(0.12) (0.33)
[0.13] [0.32]

Family support 1.19 3.56*
(0.52) (0.08)
[0.50] [0.19]

Interest 0.09 0.64
(0.97) (0.68)
[0.97] [0.67]

Confidence 0.05 5.70**
(0.96) (0.01)
[0.96] [0.02]

Outcome mean 4.84 0.00
Factory FE Yes Yes
Observations 243 138
Number factories 27 13
Sample All factories Selection experiment only

Notes: P-values clustered at the factory level in parentheses, p-values
from wild cluster percentile-t bootstraps with 10000 repetitions in Col-
umn (1) and 8192 repetitions in Column (2) in squared brackets. * p<0.1,
** p<0.05, *** p<0.01
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Table 2.B.5: Nominee rankings, and initial skills and scores – including dropout facto-
ries

Nomination rank
Movements in rank

(after Selection experiment)

(1) (2) (3) (4)
Aptitude (Index) 0.25 1.03*

(0.37) (0.05)
[0.40] [0.06]

Attitude (Index) 0.16 1.82***
(0.62) (0.00)
[0.63] [0.00]

Literacy 0.92 1.72
(0.50) (0.54)
[0.50] [0.53]

Numeracy −2.91 ** 5.21**
(0.03) (0.03)
[0.04] [0.06]

Processing speed 2.62 −5.39
(0.48) (0.21)
[0.48] [0.25]

Garment knowledge 4.54 4.60
(0.13) (0.34)
[0.15] [0.32]

Family support 1.00 3.57*
(0.58) (0.07)
[0.56] [0.16]

Interest 0.36 0.45
(0.87) (0.75)
[0.86] [0.75]

Confidence 0.02 5.67**
(0.99) (0.01)
[0.99] [0.02]

Outcome mean 4.76 4.76 0.01 0.01
Factory FE Yes Yes Yes Yes
Observations 257 257 143 143
Number factories 28 28 13 13
Sample All factories All factories Selection experiment only Selection experiment only
Includes dropout factories Yes Yes Yes Yes

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t bootstraps
with 10000 repetitions in Columns (1)-(2) and 8192 repetitions in Columns (3)-(4) in squared brackets. * p<0.1, **
p<0.05, *** p<0.01
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Table 2.B.6: Trainees’ initial skills – including dropout factories

Panel A: Aptitude

(1) (2) (3) (4) (5)

Literacy Numeracy
Processing

speed
Garment

knowledge
Aptitude
(Index)

Selection experiment 0.06 0.03 0.01 0.02** 0.28**
(0.11) (0.19) (0.19) (0.04) (0.02)
[0.18] [0.30] [0.23] [0.11] [0.06]

Control mean 0.54 0.45 0.32 0.54 0.13
Randomisation controls Yes Yes Yes Yes Yes
Observations 233 233 233 233 233
Number factories 29 29 29 29 29

Panel B: Attitude

(1) (2) (3) (4)
Family
support Interest Confidence

Attitude
(Index)

Selection experiment 0.11*** 0.14** 0.08*** 0.60***
(0.00) (0.01) (0.00) (0.00)
[0.01] [0.07] [0.00] [0.00]

Control mean 0.67 0.67 0.68 −0.11
Randomisation controls Yes Yes Yes Yes
Observations 233 233 233 233
Number factories 29 29 29 29

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t boot-
straps with 10000 repetitions in squared brackets. The test of the cross-equation restriction that the coefficient
for the Attitude and the Aptitude index is the same has a p-value of 0.01. * p<0.1, ** p<0.05, *** p<0.01

142



Table 2.B.7: Effect on trainee skills – no ANCOVA

(1) (2) (3) (4) (5)
Garment knowledge Self-assessment Self-efficacy Internal LOC Stress

Attitude only training −0.45 1.03** 0.16* 0.35 1.22
(0.80) (0.02) (0.06) (0.22) (0.30)
[0.79] [0.03] [0.04] [0.17] [0.26]

Aptitude & Attitude training 1.58 0.50 0.09 0.24 1.27
(0.35) (0.10) (0.22) (0.34) (0.21)
[0.30] [0.08] [0.19] [0.30] [0.18]

Aptitude (Index) 2.33** −0.07 −0.02 0.19* −0.55
(0.02) (0.77) (0.40) (0.07) (0.30)
[0.00] [0.76] [0.45] [0.09] [0.24]

Attitude (Index) −0.72 0.60*** 0.20*** 0.30** −0.20
(0.34) (0.00) (0.00) (0.04) (0.71)
[0.29] [0.01] [0.00] [0.02] [0.70]

Control mean 52.57 −1.68 3.27 4.18 11.30
P-value(Attitude=Aptitude&Attitude training) 0.19 0.20 0.35 0.73 0.96
Imbalance controls Yes Yes Yes Yes Yes
Factory FE Yes Yes Yes Yes Yes
Enumerator FE Yes Yes Yes Yes Yes
Observations 188 188 188 188 154
Number factories 27 27 27 27 25

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repeti-
tions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01

Table 2.B.8: Effect on trainee skills – with Selection experiment

(1) (2) (3) (4) (5)
Garment knowledge Self-assessment Self-efficacy Internal LOC Stress

Attitude only training −1.16 0.88** 0.08 0.33 0.93
(0.46) (0.03) (0.28) (0.22) (0.37)
[0.47] [0.04] [0.26] [0.20] [0.36]

Aptitude & Attitude training 0.55 0.49* 0.05 0.22 1.07
(0.76) (0.09) (0.49) (0.37) (0.27)
[0.75] [0.08] [0.49] [0.37] [0.28]

Selection experiment 0.24 0.40 0.14** 0.19 0.25
(0.91) (0.38) (0.03) (0.34) (0.68)
[0.92] [0.55] [0.06] [0.43] [0.71]

Control mean 52.57 −1.68 3.27 4.18 11.30
P-value(Attitude=Aptitude&Attitude training) 0.29 0.27 0.69 0.68 0.90
Imbalance controls Yes Yes Yes Yes Yes
Randomisation controls Yes Yes Yes Yes Yes
Factory FE No No No No No
Enumerator FE Yes Yes Yes Yes Yes
Observations 188 188 188 188 154
Number factories 27 27 27 27 25

Notes: ANCOVA specification. P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t boot-
straps with 10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01

143



Table 2.B.9: Effect on promotions – with Selection experiment

Share of trial days as SV
Promoted

(at end of trial)
Promoted

(after control training)

(1) (2) (3) (4) (5) (6)
Attitude only training 0.26*** 0.28*** 0.04 0.05 0.15** 0.16**

(0.00) (0.00) (0.24) (0.18) (0.04) (0.02)
[0.00] [0.00] [0.24] [0.17] [0.03] [0.01]

Aptitude & Attitude training 0.18** 0.19*** 0.10* 0.10* 0.04 0.04
(0.02) (0.01) (0.07) (0.06) (0.61) (0.55)
[0.01] [0.01] [0.07] [0.06] [0.58] [0.51]

Selection experiment 0.01 −0.07 −0.05 −0.08 * 0.14 0.04
(0.91) (0.37) (0.26) (0.08) (0.22) (0.68)
[0.92] [0.43] [0.29] [0.12] [0.35] [0.73]

Aptitude (Index) 0.00 0.01 0.03
(0.95) (0.52) (0.67)
[0.95] [0.54] [0.69]

Attitude (Index) 0.14*** 0.04* 0.14***
(0.00) (0.05) (0.00)
[0.00] [0.05] [0.03]

Control mean 0.51 0.51 0.00 0.00 0.19 0.19
P-value(Attitude=Aptitude&Attitude training) 0.14 0.08 0.25 0.30 0.15 0.13
P-value(Attitude=Aptitude) 0.00 0.42 0.21
Imbalance controls Yes Yes Yes Yes Yes Yes
Randomisation controls Yes Yes Yes Yes Yes Yes
Factory FE No No No No No No
Enumerator FE Yes Yes Yes Yes Yes Yes
Observations 175 175 188 188 178 178
Number factories 27 27 27 27 27 27

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster percentile-t bootstraps with
10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01
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Table 2.B.10: Effect on subordinate outcomes – with Selection experiment

Subordinate ratings Subordinate wellbeing

(1) (2) (3) (4)
Attitude only training 0.15 0.19 0.07 0.06

(0.48) (0.39) (0.43) (0.50)
[0.49] [0.41] [0.44] [0.51]

Aptitude & Attitude training 0.05 0.04 0.15 0.16*
(0.77) (0.82) (0.11) (0.08)
[0.78] [0.83] [0.10] [0.08]

Selection experiment 0.08 −0.05 0.01 −0.03
(0.66) (0.77) (0.83) (0.66)
[0.76] [0.82] [0.84] [0.67]

Aptitude (Index) 0.15* −0.06
(0.10) (0.10)
[0.20] [0.13]

Attitude (Index) 0.12* 0.10***
(0.07) (0.01)
[0.11] [0.01]

Control mean −0.50 −0.50 −0.01 −0.01
P-value(Attitude=Aptitude&Attitude training) 0.51 0.35 0.50 0.39
P-value (Attitude=Aptitude) 0.77 0.01
Imbalance controls Yes Yes Yes Yes
Randomisation controls Yes Yes Yes Yes
Factory FE No No No No
Enumerator FE Yes Yes Yes Yes
Observations 707 707 708 708
Number factories 26 26 26 26

Notes: P-values clustered at the factory level in parentheses, p-values from wild cluster
percentile-t bootstraps with 10000 repetitions in squared brackets. * p<0.1, ** p<0.05, *** p<0.01
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Table 2.B.11: Effect on production outcomes – with Selection experiment

Efficiency Alteration rates (%) Absenteeism (%)

(1) (2) (3) (4) (5) (6)
Attitude only training 0.09 0.21 0.19 0.25 0.18 0.17

(0.95) (0.88) (0.64) (0.55) (0.50) (0.54)
[0.95] [0.88] [0.68] [0.61] [0.51] [0.56]

Aptitude & Attitude training 0.11 0.13 −0.35 −0.32 0.23 0.21
(0.91) (0.91) (0.21) (0.26) (0.45) (0.49)
[0.92] [0.91] [0.21] [0.26] [0.46] [0.50]

Selection experiment −0.88 −1.30 1.13** 1.07** −0.45 −0.40
(0.51) (0.30) (0.02) (0.01) (0.38) (0.41)

[0.35] [0.05] [0.44]
Aptitude (Index) 0.69 0.25 0.07

(0.32) (0.39) (0.51)
[0.36] [0.55] [0.57]

Attitude (Index) 0.18 −0.04 −0.30
(0.68) (0.81) (0.14)
[0.68] [0.82] [0.14]

Control mean 52.21 52.21 6.85 6.85 4.65 4.65
P-value(Attitude=Aptitude&Attitude training) 0.98 0.95 0.17 0.15 0.73 0.84
P-value (Attitude=Aptitude) 0.60 0.37 0.17
Imbalance controls Yes Yes Yes Yes Yes Yes
Factory FE No No No No No No
Date FE Yes Yes Yes Yes Yes Yes
Randomisation controls Yes Yes Yes Yes Yes Yes
Pre-treatment line mean Yes Yes Yes Yes Yes Yes
Observations 5769 5769 5911 5911 5680 5680
Number factories 17 17 23 23 17 17

Notes: Intent-to-treat ANCOVA comparison within the 8 weeks trial period. P-values clustered at the fac-
tory level in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions in squared
brackets. * p<0.1, ** p<0.05, *** p<0.01
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Chapter 3

Who Loses and Who Benefits from

Large-scale Infrastructure Projects?

Evidence from the Impact of India’s

Golden Quadrilateral Project on

Incumbent Manufacturing Firms

Abstract India’s Golden Quadrilateral was an ambitious infrastructure project
that improved the quality and width of highways connecting four major Indian
cities. This paper analyses the project’s short-term impact on incumbent manu-
facturing firms using firm-level panel data. Treatment is defined as being located
in a city that is less than 5 km away from the Golden Quadrilateral. The results
show large negative effects on employment and assets of incumbent firms close to
the Golden Quadrilateral. These aggregate effects mask substantial heterogeneity.
The results are primarily driven by firms which at baseline were less profitable,
less productive, smaller and young. For firms with these characteristics, I find sig-
nificant and very large negative effects on sales, gross profits, and employment.
In contrast, firms that were initially more successful saw their sales, gross prof-
its and labour productivity increase, though not significantly so. These results,
viewed together with existing evidence pointing towards large entry effects, pro-
vide suggestive evidence that the Golden Quadrilateral project increased compe-
tition along the improved highways even in the short term, and precipitated a
reallocation of production towards more successful firms.
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3.1 Introduction: Infrastructure, firms and development

It is often argued that firms depend on well-functioning systems of transport, electric-

ity, water and communications to source inputs, produce goods or services, reach output

markets and access productivity-improving ideas (Banerjee et al., 2020). Yet, insufficient

infrastructure is a severe constraint to firm operations and growth in many developing

countries (see e.g. Bigsten and Söderborn, 2006; Gollin and Rogerson, 2014; The World

Bank, 2004). Infrastructure projects that aim to ameliorate these deficiencies are therefore

high on the political agenda of both developing countries’ governments and donors (see

e.g. The World Bank, 2007).

However, empirically evaluating the causal effects of these infrastructure projects is diffi-

cult. The primary challenge is the often endogenous nature of infrastructure placement.

Persuasive identification strategies are required to convincingly argue that observed out-

comes are the result of infrastructure projects and dispel the suspicion that (potential) out-

comes may have triggered infrastructure placement (Banerjee et al., 2020; Datta, 2012).

The existing empirical literature that has employed such identification strategies, dis-

cussed in detail in Section 3.3, has largely found positive impacts of transportation

infrastructure on aggregate economic activity (Redding and Turner, 2015). It has also

demonstrated, however, that improvements in infrastructure can affect economic activity

through different mechanisms. Most directly, enhancing transport infrastructure can de-

crease firms’ shipping costs for inputs and outputs. Indirectly, the improved market access

can also lead to entry of new firms, exit of existing firms, productivity improvements in

existing firms, and a reallocation of inputs and output between firms (Yang, 2018).

This paper focuses on the latter two potential mechanisms by investigating productivity

improvements and a potential reallocation of resources for existing firms. I analyse the

short-term impact of a large-scale infrastructure intervention, India’s Golden Quadrilateral

(GQ) project, on incumbent manufacturing firms. The Golden Quadrilateral project was an

ambitious highway improvement programme implemented in the years 1999 to 2012 that

aimed to better connect India’s largest four cities – Delhi, Kolkata, Chennai, and Mumbai.
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For the empirical analysis, I construct a panel of 674 manufacturing firms using data from

the “Firm Analysis and Competitiveness Survey of India” (FACS) in 2002 and 2005. I em-

ploy a difference-in-differences approach to analyse the impact of the GQ project on the

incumbent firms’ output, inputs, profits, and productivity. In order to have a clear pre-

intervention and post-intervention period, I define treatment as being located in a city that

is less than 5 km away from the parts of the Golden Quadrilateral completed in between

the two survey waves, from 2002 to 2004. 674 firms are included in the analysis, which are

located outside the agglomeration areas of the targeted four cities. This strategy is called

the “inconsequential units approach” by Redding and Turner (2015), and was introduced

to the literature by Chandra and Thompson (2000) and Michaels (2008). The identifying as-

sumption is thus that the GQ project is exogenous to time-varying characteristics of treated

firms located in cities in between the four metropolises. I thus exploit that the GQ project

explicitly aimed to improve connectivity for firms located in the four metropolises and that

more productive firms may have moved to areas close to the GQ project.

I find that the Golden Quadrilateral project had a pronounced negative short-term impact

on input usage of the incumbent firms, with employment and fixed assets declining by a

quarter to a third. There are some indications of a reduction in sales and profits, though

these are insignificant. I implement robustness checks with different specifications, dif-

ferent variable definitions, and different treatment definitions, which support the main

findings. Moreover, I combine the difference-in-differences approach with instrumenta-

tion to account for a potential endogenous placement of the infrastructure improvements.

I use proximity to straight lines connecting the four metropolises as an instrumental vari-

able, an approach pioneered by Banerjee et al. (2020). This instrumental variable approach

confirms the large negative impacts on firms’ labour and capital usage.

These aggregate results mask substantial heterogeneity. Splitting the sample by median

baseline profits demonstrates that the effects are primarily driven by firms which were

less successful according to this measure.1 These initially less profitable firms saw their

1I show that this heterogeneity also holds if splitting the sample by other baseline measures, e.g. median
labour productivity, median number of employees, and being below four years of age. As can be expected,
these measures are positively correlated with each other.
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sales, profits, and labour inputs significantly decline by close to or more than half. In

contrast, for the initially more profitable firms, I find suggestions that sales, profits, and

labour productivity increased. Though these latter results are not individually significant,

I can reject that the effects for the two groups are the same for sales and profits. Both

groups appear to have shrunk in terms of labour and capital usage, but the initially more

profitable firms were able to sustain this downsizing while at the same time increasing

sales and net sales, and thus labour productivity.

Though data limitations preclude me from making definitive statements, the evidence in

this paper, read in conjunction with the existing literature on the GQ project,2 is consistent

with a narrative in which the infrastructure improvements lead to increased competition in

the now better connected areas. This competition results from the entry of new firms and

an expansion of more successful existing firms, both brought about by improved market

access. This increased competition also leads to a reallocation of production away from the

initially less successful firms. Rather than demonstrating that infrastructure improvements

destroy firms, I therefore interpret the evidence in this paper as providing a snapshot of the

process of reallocation towards more successful firms when areas become better connected.

The paper is organised as follows. Section 3.2 briefly explains the Golden Quadrilateral

project. Section 3.3 discusses this paper’s contribution to the literature, and the existing

evidence on the impact of the GQ project. Section 3.4 presents the empirical methodol-

ogy and identification strategy used. Section 3.5 describes the data I use and Section 3.6

explains the construction of the main outcomes. Section 3.7 presents and discusses the

results. Section 3.8 concludes.

3.2 The Golden Quadrilateral project

The Golden Quadrilateral project was an ambitious infrastructure development project de-

signed to address deficiencies in India’s transport system in the 1990s. High rates of eco-

nomic growth in this decade combined with insufficient public investments had increased

demand for transport services, especially for roads, that was not met by supply (Mohan,

2See Section 3.3 for a detailed discussion.
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2004; The World Bank, 1995). At the end of the 1990s, a large share of India’s extensive

road network was characterised by insufficient lane capacity and/or poor surface quality,

resulting in a deficient transport system that imposed high costs on firms (The World Bank,

2002).

The GQ project aimed to improve the connections between Delhi, Kolkata, Chennai and

Mumbai, four major Indian cities. For 5,846 km of national highway, the project intended

to improve the quality and to extend the capacity to four lanes (National Highways Au-

thority of India, 2002). In addition to connecting the four above-mentioned metropolises,

it also passed a number of major Indian cities, e.g. Bangalore, Kanpur and Viskhapatnam.3

The Golden Quadrilateral project was launched in 1999 as part of phase I of the National

Highway Development Project (NHDP) and was originally scheduled to be completed in

December 2004 (National Highways Authority of India, 1999).4 Due to issues with land

acquisition and re-negotiation of contracts, progress was significantly delayed. Only 1,063

km or 18.2 % of the improvement works had been completed by 31 March 2002 (National

Highways Authority of India, 2002). These included improvement works that had already

begun before the GQ project was launched, and which were later counted as part of the

project.

The length of completed highway stretches had increased to 4,697 km or 80.3 % by the

end of March 2005 (National Highways Authority of India, 2005). The dataset used in

this paper, which surveys the years 2001 and 2004, therefore covers the main construction

period. The entire project was, however, not declared complete until January 2012.5 I

demonstrate the different phases of construction in Figure 3.1 and discuss the existing

evidence on the impact of the GQ project on the Indian economy in Section 3.3.

3The project also allowed the private infrastructure companies contracted on a build, operate, transfer
model to collect tolls for a concessionary period after construction.

4Phase I of the NHDP also included the construction of North-South and East-West corridors, totalling
7,300 km. Thereof, 106 km are common between the GQ project and the North-South and East-West corridors
(National Highways Authority of India, 2002). The progress on these corridors was, however, severely de-
layed. Until 31 March 2005, less than 10 % of the entire length of the North-South and East-West corridors had
been completed, which partially coincide with the GQ (National Highways Authority of India, 2005).

5http://archive.indianexpress.com/news/govt-declares-golden-quadrilateral-complete/896873/, last ac-
cessed 12 February 2016.
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Figure 3.1: The Golden Quadrilateral project and surveyed panel cities
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3.3 Contribution to the literature

This paper contributes to a large literature that evaluates the impact of transportation in-

frastructure on economic outcomes.6 For this paper, analyses of major inter-city trans-

portation infrastructure, such as highways and railways, are most relevant. Redding and

Turner (2015) point out that most papers in this strand of literature have found positive

impacts of transportation infrastructure on aggregate economic activity. For example,

in high-income countries, Chandra and Thompson (2000) and Michaels (2008) find im-

provements in historical per-capita earnings in areas close to the newly built US interstate

highway system. The picture is similar for low- and middle-income countries. Donald-

son (2018) for India and Jedwab and Moradi (2016) for Sub-Saharan Africa both estimate

positive effects of colonial railroads on aggregate income close to the network. Similarly,

Banerjee et al. (2020) find that an expansion of Chinese road and rail infrastructure led to

higher income levels, though not to higher growth rates.

Two rare exceptions to this positive pattern are Faber (2014), which estimates a negative

impact on GDP in counties in proximity to new Chinese highways, and Khanna (2016).

The latter analyses the Golden Quadrilateral project and finds that the strong negative re-

lationship between luminosity (as a proxy for economic activity) and distance from the GQ

areas in the 1990s becomes much weaker during and after the improvements of the high-

way system. This suggests that the highway improvements may have caused a relative

shift of economic activity to areas further away from the Golden Quadrilateral.

The impacts of infrastructure interventions on aggregate economic activity just discussed

can result from different potential mechanisms, such as entry of new firms, exit of exist-

ing firms, reallocation between continuing firms, and productivity improvements (Yang,

2018). The analyses of firm-level data attempt to clarify which of these mechanisms are

at play, and have so far provided most support for the entry of new firms (e.g. Gibbons

et al. (2019) for the UK, Yang (2018) for China, Melo et al. (2010) for Portugal). There is also

some evidence for productivity improvements in existing firms, for example via improved

6See Redding and Turner (2015) for an excellent review.
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supply or inventory practices (e.g. Gibbons et al. (2019), Holl (2016) for Spain, Li and Li

(2013) for China).

The evidence on the impact of the Golden Quadrilateral so far suggests an increase in ag-

gregate economic output for the formal sector, which is driven largely by new entry, some

growth among established incumbents, and improvements in allocative efficiency. Ghani

et al. (2016) use data from the Annual Survey of Industries between 1994-2007 that they

aggregate at the district level. Their results point to an expansion of total manufacturing

output in districts less than ten kilometres away from the GQ project. The authors show

that this expansion is due both to higher rates of new firm entry as well as to growth in the

number of workers and plants for firms of at least ten years of age at the start of the project.

For the informal manufacturing sector, however, evidence in Ghani et al. (2013) shows no

significant impact of the GQ project in either rural or urban areas. Additional evidence

of the GQ effect from Datta (2012) – using the same survey data as this paper – indicate

that manufacturing firms in cities close to the improved highways significantly reduced

their average input inventory holdings and, in some specifications, were more likely to

change their suppliers. Asturias et al. (2019), using a model of internal trade with variable

mark-ups, investigate potential welfare gains from the GQ project through different chan-

nels. Using data from the Annual Survey of Industries and the National Sample Survey,

they find that gains in allocative efficiency account for 7.4 % of the real income gains in the

manufacturing sector.

Similar to Asturias et al. (2019), this paper focuses on documenting the short-term process

of reallocation FACS, which allows me to construct a panel of firms to follow over time.

I focus on analysing the surviving incumbents, evaluate potential productivity improve-

ments in existing firms and a potential reallocation of production in the short term. As

Asturias et al. (2019), I observe that resources move from less successful to more successful

firms in the process of reallocation. Thanks to the panel structure of the firm-level data,

this paper provides a more micro-level snapshot of who these less successful firms are, and

how the reallocation takes place.
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3.4 Empirical strategy

I employ a two-period difference-in-differences approach to estimate the short-term im-

pact of the Golden Quadrilateral project on incumbent firms. The main analysis focuses

on those parts of the GQ project that were completed between the two survey waves of the

FACS in order to have a clear pre-intervention and post-intervention period. The analysis

therefore evaluates the short-term impacts of the GQ project as it applies to the years 2002

- 2004. Figure 3.1 demonstrates the intervention, which constitutes more than 60 % of the

entire GQ project. In Section 3.7.3, I show that my results are robust to using different

definitions of the intervention.

I employ the mentioned inconsequential units approach (Redding and Turner, 2015) by

only including firms that were located outside the four metropolitan areas that were tar-

geted by the Golden Quadrilateral project in the analysis.7 Firms in the agglomeration ar-

eas of up to 50 km distance around the centroids of Delhi, Kolkata, Chennai and Mumbai

are therefore excluded from the analysis. I call cities in these agglomeration areas “nodal”

and those outside these agglomeration areas “non-nodal” cities, following Datta (2012).

I define the treatment group as those firms located in non-nodal cities that are in up to

5 km geographical distance from the parts of the GQ project completed between 2002 and

2004. This definition is primarily driven by data considerations. Since the FACS presents

city names as the only location information for each firm, the data provide limited vari-

ation with respect to distance from the improved highways. More specifically, there are

a number of cities within 5 km distance to the improved highways, but no cities within

5-15 km. Therefore, results do not change when re-defining treatment as being located in

cities that are, for example, in up to 8 km, 10 km, 12 km or 15 km distance from the newly

improved highways. Firms in non-nodal cities that are more than 5 km distance from any

part of the GQ project constitute the control group. This means that firms close to parts of

the GQ project that were improved before 2002 and after 2004 are excluded from the main

7This identification strategy was introduced by Chandra and Thompson (2000) and Michaels (2008), and
also adopted by Datta (2012) and Ghani et al. (2016, 2013) when analysing the GQ project.
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analysis.8 As the firms in the treatment group, the firms in the control group are located in

large cities that are connected to main – but not improved – roads.

I estimate the impact of the Golden Quadrilateral project with a standard difference-in-

differences model using first differences. The main specification is

∆yit = β0 + β1 · nearGQi + γ ′ ·Xit−1 + ∆ηit. (3.1)

yit is an outcome for firm i in period t, t = 0 in 2001 and t = 1 in 2004, nearGQi is the

treatment variable defined as above, Xit−1 is a column vector of control variables and ηit

is an idiosyncratic error term. Xit−1 for the main analysis consists of dummy variables

for industry, state, type of ownership and legal status, as well as firm age, distance from

the nearest nodal city, ln(Sales), ln(Permanent employees), and ln(Fixed assets at net book

value).9

Errors are clustered at the city level to account for intra-city correlation. I also imple-

ment wild cluster percentile-t bootstrap procedures for the coefficient of interest, following

Cameron et al. (2008) and Cameron and Miller (2015). In the main analysis, observations

are weighted according to their inverse probability of selection into the sample to account

for attrition, which is discussed in Section 3.5. This approach accounts for non-random at-

trition driven by observables, as suggested by Wooldridge (2002), and gives observations

with a low probability of being in the sample a larger weight in the estimation.

β1 in equation 3.1 is the coefficient of interest that captures the impact of the GQ project on

firm outcomes. The key identifying assumption for the coefficient of interest to identify a

causal effect of the intervention is that, conditional on the control variables, treatment and

control groups would have followed a common time trend in the absence of treatment.

This assumption implies that, conditional on control variables, treatment is exogenous

with regards to time-varying firm characteristics.

8In the main analysis, I exclude these firms to be able to isolate the short-term effect from longer-term
effects and anticipation effects. Section 3.7.3 presents results including these firms.

9To include control variables with missing values, I set missing values to zero and add dummy variables
indicating a missing value to the set of controls.
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By focusing on firms in cities that were incidentally treated because they lay alongside

existing highways that connected the four targeted metropolitan areas of the Golden

Quadrilateral project, this identification strategy exploits the fact that the project specifi-

cally aimed at improving the connectivity for firms in the four metropolises. The project

may thus have been triggered by, for example, expected higher growth of firms in these

four cities. This identification strategy also allows for spatial re-allocation on the basis

of firms’ time-invariant characteristics, e.g. that more productive or more innovative

firms may have moved to areas near the GQ project in anticipation of the highway

improvements.

A common trend is more likely if treatment and control groups are similar at baseline, such

that the control group represents a credible counterfactual for the treatment group in the

absence of treatment. Baseline balance is therefore investigated in Section 3.5. Using recall

values, I visually investigate time trends of outcome variables for treatment and control

groups in pre-intervention periods in Section 3.7.1.

Even when excluding nodal cities, identification would be threatened if the project were

endogenously placed in order to reach non-nodal cities that were either expected to grow

or in decline, both of which would violate the common trend assumption for non-nodal

firms. Since the GQ project primarily consisted of improvement works and hence followed

previously existing highway routes, this consideration is of a lesser concern in this analy-

sis than for newly constructed infrastructure. However, as a robustness check, I combine a

difference-in-differences approach with instrumentation to address this concern. I employ

an instrumental variable introduced by Banerjee et al. (2020) who analyse the macroeco-

nomic effects of transportation infrastructure in China. The authors use the distance to

straight lines connecting historical cities as instrumental variables to obtain plausibly ex-

ogenous variation for the improvement of infrastructure.

Similarly, I draw a quadrilateral of straight lines from Delhi to Kolkata, Kolkata to Chennai,

Chennai to Mumbai and from Mumbai to Delhi in order to obtain the bird’s-eye shortest

connections between these cities. In the estimation of equation 3.1, I instrument nearGQi

with a dummy to indicate whether firms are up to 250 km away from this straight line
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instrumental variable. Since the Golden Quadrilateral project did not deviate substantially

from the straight lines connecting the four cities, the instrument is relevant. Its strength is

discussed in Section 3.7.3.

3.5 Data

I use two sources of data. The firm data comes from the “Firm Analysis and Competi-

tiveness Survey of India” in 2002 and 2005, a joint undertaking between the World Bank

and the Confederation of Indian Industry.10 The two waves survey the years 2001 and

2004, respectively.11 The questionnaires in both waves consisted of two parts: one part

about general firm information to be answered by the manager and one part covering fi-

nancial statements and employment information to be answered by the accountant and

the personnel manager, respectively. Recall values for the two years preceding 2001 and

2004 were also recorded for key variables, though suffer from significant non-response.12

Importantly, the name of the city is the only information about firms’ location included in

the survey, which limits the possibilities of spatial analysis.

To obtain the necessary geographical information about proximity to the GQ project, I use

the Natural Earth data set (version 2.0.0). With highway maps from the official National

Highways Authority of India (NHAI) website13 and information about the construction

progress from NHAI’s annual reports, I traced out the entire GQ project as well as the

parts that were completed between 2002 and 2004 in ArcGIS. I subsequently obtained the

geographical distances in kilometres of each city included in the survey from the highways

10I used this dataset for manufacturing firms for two main reasons. First, manufacturing firms are arguably
more likely to rely on transportation infrastructure for input sourcing and output marketing than e.g. services
firms. Therefore, I expected the short-term effects which are the focus in this paper to be more pronounced
for manufacturing firms. Possible effects on structural transformation, such as a shift from manufacturing
to services, may take longer to materialise. Second, the dataset was available free of charge for a graduate
student.

11The 2002 sample was drawn using stratified systematic sampling from sample frames containing estab-
lishments with at least ten full-time employees across 40 cities and 12 manufacturing industries, in addition
to the software industry (The World Bank, 2004; Ferrari and Dhingra, 2008). The stratification took place at
the state level according to each state’s share in national manufacturing gross domestic product in 1998/99.
Because the data do not contain sampling weights, I am unable to correct for these in my analysis to achieve
representativeness.

12Therefore, a total of six years of financial statements and employment information from 1999 to 2004 are
available for the subset of firms for which these recall values were successfully collected. The recall values are
used in Section 3.7.2 to investigate the key identifying assumption of parallel trends.

13http://www.nhai.org/ (last accessed 22 March 2014)
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Table 3.1: Incidence of attrition (in %)

Non-attriter Attriter Total
Control 62.92 37.08 100.00
Treated 78.38 21.62 100.00
Total 66.67 33.33 100.00

Notes: The table shows the incidence of attri-
tion across treatment and control. Treatment
is defined as being up to 5 km geographical
distance away from the parts of the Golden
Quadrilateral project completed in 2002-2004,
control as being more than 5 km geographi-
cal distance away from any part of the Golden
Quadrilateral. Nodal cities are excluded.

forming the entire GQ project, the GQ project finished between 2002 and 2004, the straight-

line instrumental variable explained in Section 3.4, and each of the nodal cities.

Following the empirical strategy in Section 3.4, I combine the two datasets to define those

manufacturing firms as treated that in the first survey wave were located in non-nodal

cities which are up to 5 km away from the parts of the GQ completed between 2002 and

2004. The control group are those manufacturing firms in non-nodal cities which are more

than 5 km away from any part of the Golden Quadrilateral. In wave 1, the FACS surveyed

1,068 firms that are part of either the treated or the control group. 712 of these firms were

re-interviewed for the second wave in 2005, an overall attrition rate of 33 %. After I drop

38 firms for which many variables containing financial information were missing in 2005, I

obtain 674 firms that were interviewed in both waves. This is the sample of firms on which

I focus for the main analysis.

Table 3.1 shows that attrition differs between treatment and control. Whereas the control

group has a rate of attrition of 37 %, only 22 % of the treatment group attrited. Unfortu-

nately, the survey documentation does not provide any information about the reasons for

this attrition, which precludes me from making an argument about firm exit. However, a

substantial amount of this attrition is explained by observable firm characteristics, as seen

in Table 3.2. The table shows probit regressions of a dummy variable indicating attrition on

the treatment variable nearGQ and baseline firm characteristics, for the treated and con-

trol firms surveyed in the first wave. As seen in column (2), the coefficient of the treatment
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Table 3.2: Dependent variable: Attrition

(1) (2)
Probit Probit

nearGQ −0.16 ** −0.10
(0.02) (0.12)

Firm age (in decades) −0.04 ***
(0.00)

ln(Sales) 0.00
(0.88)

ln(Net Sales) −0.01
(0.43)

ln(Permanent employees) −0.01
(0.48)

ln(Fixed assets) 0.01*
(0.09)

Exporter (dummy) 0.02
(0.54)

Importer (dummy) 0.06*
(0.09)

ln(Investment) 0.00
(0.78)

ln(R&D) 0.01
(0.33)

Manager experience 0.00
(0.14)

Controls:
Industry No Yes
Legal status No Yes
States No Yes
Distance to nearest nodal city No Yes
Observations 1068 1068
Pseudo R-squared 0.02 0.08

Notes: The probit regressions test whether attrition is signifi-
cantly related to being near the Golden Quadrilateral. The ta-
ble presents average marginal effects for continuous variables
and marginal effects for a discrete change for discrete variables.
P-values in parentheses, with standard errors clustered at the
city level. All non-categorical variables are winsorised at 1 % in
each tail. For variables with missing values, I set missing val-
ues to zero and include indicator dummies for missing values.
NBV = net book value. * p<0.1, ** p<0.05, *** p<0.01
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variable is reduced by more than a third when introducing firm baseline controls, and

loses significance.14 As suggested by Wooldridge (2002), I use inverse probability weight-

ing in the analysis in section 3.7 to account for this attrition. I do so by first calculating the

predicted probability of attrition from column (2) of Table 3.2. I then obtain the predicted

probability of selection into the sample as the complement of the probability of attrition.

Finally, I obtain the inverse probability weights as the reciprocal of the probability of se-

lection into the sample and winsorize the weights at the first and 99th percentile to reduce

the influence of outliers. As compared to an unweighted regression, this procedure gives

more weight to observations with a low probability of selection into the sample, to account

for potential biases introduced by non-random attrition.

I next present summary statistics and balance tests for the sample of 674 firms included

in the main analysis. As Table 3.3 shows, 196 of these firms are in the treatment group.

They are located in the cities of Guntur, Vijayawada, Vadodara, Ahmedabad and Hosur in

the states of Andhra Pradesh, Gujarat and Tamil Nadu. The control group consists of 478

firms in 19 cities and 11 states. The map in Figure 3.1 demonstrates the location of these

cities in relation to the GQ project.

Table 3.4 shows the breakdown across manufacturing industries and tests of mean-equality

across treatment and control, with p-values obtained from regressions weighted by the in-

verse probability of selection. The mean for the whole sample in column (1) indicates

that no industry is dominant, with no industry representing more than 15 % of the sam-

ple. However, the separate means for the control group in column (2) and the treatment

group in column (3) demonstrate that there are some differences between the groups. The

treatment group is composed of significantly fewer firms in the garments and leather sec-

tor, and of significantly more firms in the pharmaceutical sector compared to the control

group.

The median and mean of 22 crucial firm characteristics of the sample are presented in

columns (1) and (2) in Table 3.5. These show that the sample primarily consists of small and

14Note that attrition is positively related to fixed assets and being an importer, though negatively related to
firm age. These patterns suggest that attrition is not simply driven by firm exit.
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Table 3.3: Distribution of sample firms (N = 674) across non-nodal cities at baseline in
2001

City
State or

Union Territory
Number of

control firms
Number of

treated firms

Hyderabad Andhra Pradesh 54
Vijayawada Andhra Pradesh 42
Guntur Andhra Pradesh 12
Chandigargh Chandigargh 17
Ahmedabad Gujarat 58
Vadodara Gujarat 65
Surat Gujarat 35
Panipat Haryana 22
Mysore Karnataka 24
Mangalore Karnataka 27
Palakkad Kerala 14
Calicut Kerala 12
Cochin Kerala 16
Bhopal Madhya Pradesh 25
Gwalior Madhya Pradesh 25
Indore Madhya Pradesh 36
Nashik Maharashtra 17
Nagpur Maharashtra 23
Ludhiana Punjab 36
Jalandhar Punjab 20
Coimbatore Tamil Nadu 38
Hosur Tamil Nadu 19
Madurai Tamil Nadu 20
Lucknow Uttar Pradesh 17

Total 478 196

Note: Treatment is defined as being up to 5 km geographical dis-
tance away from the parts of the Golden Quadrilateral built be-
tween 2002 and 2004, control as being more than 5 km geograph-
ical distance away from any part of the Golden Quadrilateral.
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Table 3.4: Sample firm (N = 674) industry composition and mean-equality tests at base-
line in 2001

Whole sample
(Mean)

Control
(Mean)

Treatment
(Mean)

Mean equality
p-value

Garments 0.09 0.14 0.02 0.07*
Textiles 0.13 0.13 0.12 0.92
Drugs and pharma 0.12 0.07 0.24 0.00***
Electronics 0.05 0.06 0.07 0.90
Electrical appliances 0.08 0.07 0.08 0.96
Machine tools 0.06 0.04 0.08 0.34
Auto components 0.12 0.11 0.16 0.40
Leather/leather products 0.02 0.02 0.00 0.05**
Sugar 0.00 0.00 0.01 0.39
Food processing 0.11 0.13 0.05 0.09*
Chemicals 0.14 0.13 0.11 0.45
Metals 0.07 0.08 0.06 0.50

Notes: Treatment is defined as being up to 5 km geographical distance away from
the parts of the Golden Quadrilateral project completed in 2002-2004, control as be-
ing more than 5 km geographical distance away from any part of the Golden Quadri-
lateral. Nodal cities are excluded. For each industry, the p-value for mean equality is
obtained from a regression of each industry dummy on treatment, with standard er-
rors clustered at the city level. For the mean-equality tests, observations are weighted
by their inverse probability of selection into the sample. * p<0.1, ** p<0.05, *** p<0.01

medium enterprises with a median number of permanent employees of 15 and a median

age of 12 years. Distributions of permanent employees, annual sales (as an approximation

for output), annual net sales (as an approximation for profits) and capital defined as fixed

assets at net book value are positively skewed. The majority of firms are non-listed limited

liability companies with private, domestic owners.15

Out of the 22 variables for which I test mean equality in columns (3) to (5) in Table 3.5, I

find significant differences in means of the treatment and control group for two variables.

This is in line with what one would expect to find by chance. Treated firms are about

three years older than control firms, and they are one percentage point more likely to be

owned by the government. I also observe that treated firms are larger in terms of sales, net

15Similar to other low- and middle-income countries, a large share of the manufacturing sector in India
consists of micro, small and medium enterprises. Data from representative surveys of both firms larger than
ten employees (from the Annual Survey of Industries) and firms smaller than this size (from the Unorganized
Manufacture Survey of the National Sample Survey Organisation) in Nataraj (2010) indicates that firms larger
than ten employees accounted for approximately 80 % of output, 20 % of employment and 1 % of all firms in
1999. The industry composition of firms with more than ten employees presented in Nataraj (2010) appears
similar to the industry composition in the FACS sample, though this is difficult to confirm with certainty
because the surveys use different industry classifications.
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Table 3.5: Sample firm characteristics and mean-equality tests at baseline in 2001

Whole sample Control Treated Mean equality
Median Mean Mean Mean p-value

(N = 674) (N = 478) (N = 196)

Firm age 12.00 15.11 13.65 16.82 0.01***
Sales 4993.07 76953.46 54434.98 158882.26 0.29
Net sales 1622.36 34459.50 24960.62 71423.45 0.37
Permanent employees 15.00 59.35 51.09 75.72 0.31
Fixed assets at NBV 1889.23 25045.98 19013.56 48571.79 0.35
Capital-labour ratio 104.66 208.74 219.55 200.68 0.76
Capital-output ratio 0.32 0.56 0.52 0.64 0.46
Labour-output ratio 0.00 0.01 0.01 0.01 0.15
Investment 0.00 1494.80 1588.24 1877.32 0.87
Investment (dummy) 0.00 0.44 0.42 0.49 0.42
R&D spending 0.00 259.74 166.97 616.27 0.15
Ownership (dummies)

private, domestic 1.00 0.98 0.98 1.00 0.11
private, foreign 0.00 0.00 0.00 0.00 0.14
governmental 0.00 0.01 0.01 0.00 0.05**

Legal status (dummies)
listed LLC 0.00 0.15 0.14 0.15 0.90
Non-listed LLC 1.00 0.57 0.52 0.63 0.45
Other legal status 0.00 0.28 0.34 0.22 0.44

Manager experience (years) 6.00 8.64 8.64 8.23 0.66
Exporter (dummy) 0.00 0.26 0.26 0.27 0.95
Importer (dummy) 0.00 0.16 0.19 0.15 0.61
Unionisation 0.00 6.25 5.74 6.71 0.76
Distance to nodal city 426.43 415.12 436.24 385.13 0.26

Notes: Treatment is defined as being up to 5 km geographical distance away from the parts of the
Golden Quadrilateral project completed in 2002-2004, control as being more than 5 km geographical dis-
tance away from any part of the Golden Quadrilateral. Nodal cities are excluded. For each variable,
the p-value for mean equality is obtained from a regression of each industry dummy on treatment, with
standard errors clustered at the city level. For the mean-equality tests, observations are weighted by
their inverse probability of selection into the sample. All non-categorical variables are winsorised at 1
% in each tail. All monetary values are in real terms and thousands Indian rupees. Net sales are sales
net of employment and material cost. NBV = net book value. LLC = limited liability company. R&D =
research and development. * p<0.1, ** p<0.05, *** p<0.01

sales, employees, fixed assets and spending on research and development, though these

differences are not statistically significant.

I use a first-differenced estimator to control for potential differences in outcomes arising

from differences in time-invariant characteristics and include a wide range of baseline con-

trol variables to account for potentially different time trends resulting from these differ-

ences in firm characteristics.
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Table 3.6: Definition of main outcome variables

Variable Definition
Sales Annual sales in thousand Indian Rupees (INR), deflated using the

wholesale price index (WPI) for the manufacturing sector with a base
year of 1993-94.†

Net Sales Sales minus annual total employee and material costs in thousand
INR. Sales is defined as above. Annual total employee costs are the
total cost of labour, deflated using the consumer price index (CPI)
with a base year of 2005.‡ Material costs are the total purchases of
materials, deflated using the WPI for the manufacturing sector with
a base year of 1993-94.†

Permanent employees Number of permanent employees. In the first wave calculated as
number of total employees minus number of temporary employees,
enumerated directly in the second wave.§

Fixed assets at net book
value

Net book value of property, plant and equipment in thousand INR,
deflated using the WPI for the manufacturing sector with a base year
of 1993-94.†

Capital-labour ratio Ratio of Fixed assets at net book value and Permanent employees.
Output-labour ratio Ratio of Sales and Permanent employees.

Notes: All variables are winsorised at 1 % in each tail across all years after the appropriate transformation
(log for the main analysis, inverse hyperbolic sine for robustness).
† I obtained the WPI data from the website of the Office of the Economic Adviser to the Government of In-
dia, http://www.eaindustry.nic.in/Download Data 9394.html (last accessed 20 March 2014).
‡ The CPI data comes from the World Development Indicators, version of 18 December 2013.
§ The 2002 wave enquired about the number of workers at the end of the fiscal year 2001, the 2005 question-
naire pertained to the number of workers as an average over the year 2004. I argue that these differences will
not have a significant bearing on my results (i) because of limited seasonality in manufacturing businesses
and (ii) because employing a difference-in-differences approach will efface these differences if treatment
and control group are equally affected.

3.6 Main outcomes of interest

The data described in the previous section allow me to investigate the impact of the Golden

Quadrilateral project on potential productivity improvements of incumbent firms, and a

potential reallocation of production. Due to data limitations, I am unable to investigate

firm entry and exit. My main outcomes are six measures of firm output, inputs, profitabil-

ity, and productivity. These are defined in Table 3.6. Specifically, I analyse the impact

on the firms’ annual sales as a proxy for output and their annual net sales as a proxy for

profits. Net sales are defined as sales minus employment and material costs.16

I use the number of permanent employees as a measure of labour input, and fixed assets

16I am unable to obtain gross or net profit figures since the data do not provide measures of cost of goods
sold and total costs, respectively, and therefore employ this proxy.
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at net book value (NBV) as a measure of capital inputs.17 The capital-labour ratio, defined

as fixed assets at NBV divided by the number of permanent employees, is a proxy for the

capital intensity of the firms’ production. As a measure of labour productivity, I calculate

the output-labour ratio by dividing sales by the number of permanent employees.

All monetary outcomes are deflated as described in Table 3.6. All outcomes are winsorised

at 1 % in each tail of the distribution. It should be noted that the FACS relies on data that

is self-reported by the firms participating in the survey, which is likely to introduce some

measurement error. Nevertheless, financial statements and employment information were

answered by the accountant and the personnel manager of each firm, which makes it more

likely that the survey respondents had the accurate information at hand when responding.

3.7 Results

3.7.1 Visual inspection

I first visually inspect the main outcomes and evaluate the common trend assumption.

Using recall values, Figure 3.2 illustrates trends for the mean of the main outcomes over

the period 1999-2004 for treatment and control groups separately. The recall values suffer

from frequent non-response, which means that not all firms are included in each year. Note

that I use the number of total employees to illustrate trends for labour inputs for the figure

since the number of permanent employees is not available for the recall years before 2001.

The treatment period is shaded in grey.

Not conditioning on any control variables, Figure 3.2 provides supportive evidence for

the common trend assumption in pre-treatment periods for most of the outcomes. Total

employment and the capital-labour ratio appear to be following very similar trends in the

treatment and control groups in the pre-treatment period, and the trends differ slightly

for sales, net sales and fixed assets. The difference in trends for the output-labour ratio

is, however, evident. The formal analysis below will therefore control for a number of

baseline variables to account for potential differential trends.

17Because I lack a time series of investment, I am unable to estimate the capital stock using the perpetual
inventory method (cf. Berlemann and Wesselhöft, 2014).
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Figure 3.2: Trends for main outcomes

Notes: The figure shows time series for the mean of key variables for treatment and control groups amongst
sample firms excluding nodal cities (N = 674). Treatment is defined as being up to 5 km geographical distance
away from the parts of the Golden Quadrilateral project completed in 2002-2004. The pre-treatment period is
thus 1991-2001. Values in 2001 and 2004 are from surveys for the respective years, values for other years are
recall values. Note that not all firms are included in each year due to missing values.
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Table 3.7: Main results

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ −0.21 −0.09 −0.26 *** −0.29 *** 0.11 0.05
(0.37) (0.71) (0.00) (0.01) (0.45) (0.83)
[0.58] [0.81] [0.03] [0.05] [0.55] [0.91]

Observations 671 499 604 505 458 601
Adjusted R-sq 0.19 0.16 0.34 0.32 0.37 0.29

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral
project on firm outcomes. Treatment is defined as being up to 5 km geographical distance away from the parts of the
Golden Quadrilateral project defined at the bottom of each column, control as being more than 5 km geographical
distance away from any part of the Golden Quadrilateral. Baseline controls included are industry, state, type of own-
ership and legal status dummies, as well as firm age, distance from nearest nodal city, ln(Sales), ln(Permanent employ-
ees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing values to zero and include
dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition. P-values
clustered at the city level are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repe-
titions in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1
% in each tail. NBV = net book value. * p<0.1, ** p<0.05, *** p<0.01

Figure 3.2 also suggests that the GQ project had a pronounced impact on some of the

outcomes. Specifically, the treatment group exhibits a steeper downward trend in employ-

ment in the treated period than the control group, as well as a less pronounced increase in

fixed assets. I also observe some indication of smaller growth in sales and net sales of the

treatment group compared to the control group. The trends of the capital-labour ratio and

the output-labout ratio appear largely unaffected. Because of large numbers of missing

values in the recall periods, the subsequent analysis focuses on a two-period difference-in-

differences estimation between 2001 and 2004.

3.7.2 Main results

The results in Table 3.7 demonstrate the main findings from the estimation of equation 3.1.

For the incumbent manufacturing firms in the sample, being close to the Golden Quadri-

lateral project had a pronounced negative effect on input usage. As columns (3) and (4)

indicate, the effects on the number of permanent employees and fixed assets are large at

-0.26 and -0.29 log points, respectively. These effects are highly significant, and remain so

when I implement the wild percentile-t bootstrap to account for small number of clusters

(bootstrapped p-values are shown in square brackets). These results suggest that, in terms

of input usage, the incumbent manufacturing firms in the sample shrank by close to a third
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Table 3.8: Other outcomes

Panel A

(1) (2) (3) (4) (5)

New hires Dismissals
ln(Search time for

production worker)
ln(Search time for

non-production worker)
ln(Search time for

manager)
nearGQ 1.89 1.20*** −0.03 −0.07 0.18

(0.57) (0.00) (0.76) (0.29) (0.24)
[0.63] [0.03] [0.82] [0.42] [0.44]

Observations 476 430 451 388 284
Adjusted R-sq 0.09 0.05 0.09 0.16 0.14

Panel B

(1) (2) (3) (4) (5)
ln(Search time for

technician)
Investment
(dummy)

Disinvestment
(dummy)

Exporter
(dummy)

Importer
(dummy)

nearGQ 0.15* 0.13 0.09* 0.10*** −0.05 **
(0.09) (0.24) (0.07) (0.00) (0.04)
[0.21] [0.43] [0.18] [0.03] [0.04]

Observations 391 492 421 653 647
Adjusted R-sq 0.12 0.07 0.14 0.05 0.07

Panel C

(1) (2) (3) (4) (5)
ln(Materials cost
(Share in sales))

ln(Employment cost
(Share in sales))

ln(Employment cost
per employee)

ln(Main material
price)

ln(Main product
price)

nearGQ 0.11* −0.03 −0.06 0.74 0.34
(0.07) (0.86) (0.71) (0.57) (0.69)
[0.23] [0.88] [0.76] [0.66] [0.75]

Observations 654 598 540 208 216
Adjusted R-sq 0.04 0.14 0.26 0.04 0.06

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm outcomes.
Treatment is defined as being up to 5 km geographical distance away from the parts of the Golden Quadrilateral project defined at the bot-
tom of each column, control as being more than 5 km geographical distance away from any part of the Golden Quadrilateral. Baseline con-
trols included are industry, state, type of ownership and legal status dummies, as well as firm age, distance from nearest nodal city, ln(Sales),
ln(Permanent employees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing values to zero and include
dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition. P-values clustered at the city level
are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions in squared brackets. All monetary values are
in real terms, and all non-categorical variables are winsorised at 1 % in each tail. NBV = net book value. * p<0.1, ** p<0.05, *** p<0.01

of their previous size.

The other four main outcomes are not significantly affected, as shown in the remaining

columns of Table 3.7. The effect on sales is negative and at -0.21 log points similar to the

effect size on inputs, but the estimate is too noisy to be significant. In comparison, the

impacts on net sales, the capital-labour ratio and the output-labour ratio are smaller and

insignificant.

To understand the impacts of the GQ project better, I investigate additional outcomes de-

rived from the survey data in Table 3.8. Note that some of these variables have frequent

non-response, but their examination is nevertheless instructive to understand the observed
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main results. Panel A and column (1) of Panel B show additional variables related to labour

inputs, such as new hires made by the firms, dismissals, and the time it took firms to fill a

vacancy for different groups of workers. The estimates indicate that firms were both more

likely to dismiss workers (Panel A, column (2)), and that the search time for skilled, but

not unskilled, workers increased (Panel B, column (1) and Panel A, column (3)-(5)). Note

that the point estimate of the impact on new hires is positive and larger in absolute terms

than on worker dismissals, but it is insignificant. This points to potentially heterogeneous

impacts, which are discussed further below. Overall, these variables supports the finding

that employment decreased as a result of the GQ project for the incumbent firms in this

sample.

Columns (2) and (3) of Panel B present additional outcomes regarding firms’ capital accu-

mulation, namely whether firms reported that they were investing or disinvesting. Both

coefficients are insignificant after accounting for the small number of clusters, though their

size could suggest that firms close to the GQ projects may be adjusting their capital stock

more than firms located further away by both investing and disinvesting.

The next two columns – Panel B, columns (4) and (5) – show that the firms’ international

trading behaviour significantly changed. I find that the GQ project leads to a higher likeli-

hood of firms exporting their products by 0.10 percentage points, and to a lower likelihood

of directly importing inputs by 0.05 percentage points. These results could suggest that the

improved transport links enabled firms to participate in international trade as an exporter.

The negative impact on importing fits the overall pattern of firms reducing the inputs em-

ployed which I observed in Table 3.7.

Lastly, Panel C of Table 3.8 investigates outcomes related to firms’ costs. Column (1) sug-

gests that the share of material costs in sales could have increased. Though this is not

robust to correcting for the small number of clusters, this result – and the negative impacts

on labour and capital – could indicate that firms are sourcing more inputs outside of the

firm rather than producing them internally. In contrast, I don’t find any impact on the

share of labour costs in sales or the average costs per employee in columns (2) and (3), re-

spectively. The last two columns present estimates for the prices of the main material input
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Table 3.9: Main results for firms with no missing values for outcomes

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ −0.02 −0.11 −0.32 ** 0.01 0.28 0.33*
(0.94) (0.69) (0.02) (0.96) (0.17) (0.05)
[0.97] [0.80] [0.05] [0.96] [0.37] [0.28]

Observations 348 348 348 348 348 348
Adjusted R-sq 0.12 0.18 0.40 0.32 0.33 0.37

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral
project on firm outcomes. The sample is restricted to firms for which the outcomes in Table 3.7 are not missing. Treat-
ment is defined as being up to 5 km geographical distance away from the parts of the Golden Quadrilateral project
defined at the bottom of each column, control as being more than 5 km geographical distance away from any part of
the Golden Quadrilateral. Baseline controls included are industry, state, type of ownership and legal status dummies,
as well as firm age, distance from nearest nodal city, ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To
include control variables with missing values, I set missing values to zero and include dummies indicating the miss-
ing values. Observations are weighted by inverse probability of non-attrition. P-values clustered at the city level are
given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions in squared brackets. All
monetary values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. NBV = net book
value. * p<0.1, ** p<0.05, *** p<0.01

and the firms’ main output, though note that this information is only available for about a

third of the sample. The coefficients are both large and suggest that both prices could have

increased, but the small sample size prevents me from drawing reliable conclusions.

3.7.3 Robustness checks

A variety of robustness checks largely confirm the main findings of large negative effects

on employment and assets of the incumbent firms. I start by showing the main results

for the subsample of firms for which none of the main outcome variables are missing in

Table 3.9.18 As can be seen in column (3), the negative effect on employment is even more

pronounced at -0.32 log points for this subsample than for the full sample in Table 3.7.

Nevertheless, for this subsample, I do not observe a decline in fixed assets or sales. I do,

however, find a large positive coefficient on the output-labour ratio as a proxy for labour

productivity, though the effect is not significant after correcting for a small number of clus-

ters. This exercise suggests that there is heterogeneity in the effects of the GQ project, and

that some firms might have been able to reduce the size of their labour force without im-

18Table 3.A.1 in the appendix shows the results for the additional outcomes for the subsample of firms for
which none of the main outcome variables are missing. The patterns are largely similar to Table 3.8. However,
the point estimate for new hires in this subsample is negative and large at -3.55 hires (though insignificant),
and the positive estimate for the share of material costs in sales is much smaller and insignificant.

171



pacting their output by increasing productivity. It also indicates that the non-response to

questions likely is non-random. The subsample of 348 firms with no missing outcomes

could potentially be the more productive or better managed firms. I will discuss this po-

tential heterogeneity in detail below.

I also check the robustness of the large negative effects on employment and assets to differ-

ent specifications, different definitions of the outcome variables, different definitions of the

treatment, and the instrumental variable strategy defined in Section 3.4. I show the results

of these checks in Table 3.10, for the outcomes of permanent employees in Panel A and

fixed assets at net book value in Panel B. In column (1) of both panels, I repeat the head-

line result from the main specification in Table 3.7 and present the results with no baseline

controls and no weighting of observations in column (2). Column (3) presents results from

the inverse hyperbolic sine transformation instead of a logarithmic transformation, with

baseline controls and inverse probability weights.

In column (4), I use a different definition of treatment but include weights and controls.

Instead of focusing on the parts of the GQ project that were completed in 2002-2004, as has

been the case so far, in this column firms in non-nodal cities within 5 km of any part of the

GQ project are defined as the treatment group, and firms in non-nodal cities further away

from any part of the GQ project are the control group. To the treatment group as defined

before are therefore added firms that had already received access to improved highways at

baseline in 2001 and those that were yet to receive access in 2004, which increases the sam-

ple size. Finally, column (5) presents the results of the instrumentation approach, where I

instrument nearGQ in equation 3.1 with a dummy variable indicating whether firms were

located less than 250 km from the straight lines connecting the four nodal cities.

As Panel A of Table 3.10 shows, the negative effect on the number of permanent employees

is highly robust. Compared to the main specification in column (1), the coefficient only

varies by 0.05 log points across columns (2) to (5), and remains significant. The estimate

from the instrumental strategy in column (5) also supports the large negative effect on

labour inputs, though with a much larger negative effect of -0.58. Note that the F-statistic of

13.20 from the first-stage regression indicates a sufficiently, though not exceedingly, strong
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Table 3.10: Robustness checks

Panel A: Permanent employees

(1) (2) (3) (4) (5)
FD FD FD FD FD IV

nearGQ −0.26 *** −0.22 * −0.31 *** −0.21 ** −0.58 ***
(0.00) (0.06) (0.00) (0.01) (0.00)
[0.03] [0.12] [0.02] [0.06] [0.10]

Baseline controls Yes No Yes Yes Yes
Inverse probability weights Yes No Yes Yes Yes
Transformation Ln Ln IHS Ln Ln
First-stage F stat 13.20
Intervention GQ 02-04 GQ 02-04 GQ 02-04 Entire GQ GQ 02-04
Observations 604 604 632 703 604
Adjusted R-sq 0.34 0.01 0.65 0.33 0.33

Panel C: Fixed assets at net book value

(1) (2) (3) (4) (5)
FD FD FD FD FD IV

nearGQ −0.29 *** −0.21 −0.26 ** −0.42 *** −0.15
(0.01) (0.38) (0.02) (0.00) (0.43)
[0.05] [0.42] [0.10] [0.01] [0.50]

Baseline controls Yes No Yes Yes Yes
Inverse probability weights Yes No Yes Yes Yes
Transformation Ln Ln IHS Ln Ln
First-stage F stat 10.25
Intervention GQ 02-04 GQ 02-04 GQ 02-04 Entire GQ GQ 02-04
Observations 505 505 508 566 505
Adjusted R-sq 0.32 0.00 0.32 0.35 0.32

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden
Quadrilateral project on firm outcomes. Baseline controls are industry, state, type of ownership and legal
status dummies, as well as firm age, distance from nearest nodal city, ln(Sales), ln(Permanent employees),
ln(Fixed assets at NBV). To include control variables with missing values, I set missing values to zero and in-
clude dummies indicating the missing values. P-values clustered at the city level are given in parentheses,
p-values from wild cluster percentile-t bootstraps with 10000 repetitions in squared brackets. All monetary
values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. IHS = inverse
hyperbolic sine transformation. * p<0.1, ** p<0.05, *** p<0.01
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Table 3.11: Heterogeneity of main results with respect to baseline profits

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ · below
median profits −0.53 * −0.73 ** −0.42 *** −0.07 0.33 −0.13

(0.10) (0.04) (0.01) (0.79) (0.13) (0.60)
[0.12] [0.07] [0.04] [0.80] [0.21] [0.63]

nearGQ · above
median profits 0.27 0.44 −0.09 −0.28 0.02 0.41

(0.43) (0.14) (0.49) (0.33) (0.93) (0.27)
[0.69] [0.41] [0.60] [0.47] [0.94] [0.46]

P-value(equal coefficients) 0.08 0.04 0.23 0.63 0.41 0.20
Observations 543 499 492 408 374 490
Adjusted R-sq 0.15 0.18 0.38 0.31 0.31 0.29

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm
outcomes of the following specification: ∆yit = α1 · nearGQ02/04i · cit−1 + α2 · nearGQ02/04i · (1 − cit−1) + α3 · cit−1 + α4 ·
(1 − cit−1) + δ′ · Xit−1 + ∆εit. cit−1 here is a dummy that equals 1 if the firm is below median net sales in 2001. Baseline con-
trols included are industry, state, type of ownership and legal status dummies, as well as firm age, distance from nearest nodal city,
ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing values
to zero and include dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition. P-
values clustered at the city level are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions
in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. The P-
value(equal coefficients) testsα1 = α2, from wild cluster percentile-t bootstraps with 10000 repetitions. * p<0.1, ** p<0.05, *** p<0.01

instrument.

Panel B demonstrates that the negative impact on firms’ fixed assets varies slightly more

depending on the robustness check undertaken. Across columns (2) to (5), the coefficient

varies between -0.15 and -0.42 and is insignificant in three out of four cases once I correct

for the potential small number of clusters. Overall, these checks support a large negative

and significant impact on firms’ labour inputs. I continue to find negative impacts on

firms’ capital, though these are somewhat less robust.

3.7.4 Heterogeneity analysis

The previous results have already hinted at some heterogeneity in impacts, which is in-

vestigated further in this section. The large negative effects on employment and, partially,

assets are primarily driven by firms that were less profitable at baseline. Pairwise correla-

tions show that these are also the firms which were less productive, smaller and younger.

I investigate this heterogeneity by dividing the sample into those firms with above and

below median net sales in 2001, and interacting the resulting dummy variable with the
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treatment variable, nearGQ, in the following specification:

∆yit = α1 · nearGQi · cit−1 + α2 · nearGQi · (1− cit−1) +

α3 · cit−1 + α4 · (1− cit−1) + δ′ ·Xit−1 + ∆εit (3.2)

cit−1 is the dummy that equals 1 if the firm has below median net sales in 2001, and the

coefficients of interest are α1 and α2. α1 captures the impact of treatment on firms with

below median profits in 2001, as compared to control firms with below median profits. α2

captures the treatment effect for firms with above median profits.

Table 3.11 presents the estimates for α1 and α2 for the main outcomes, and shows that

the effects of the GQ project on these two groups of firms differ widely. Firms that were

initially less profitable saw their sales, net sales and labour inputs significantly decline by

close or more than half, with point estimates of -0.53, -0.73 and -0.42 log points, respec-

tively. In comparison, the point estimates for the firms that were more profitable at base-

line actually suggest that their sales, net sales and the output-labour ratio as a measure

of labour productivity increased, with point estimates of 0.27, 0.44 and 0.41, respectively.

Though none of the coefficients for the more profitable group are individually significant,

I can reject that the effects across the two groups are the same for sales and net sales.

Interestingly, the initially more profitable group also decreased their input usage of per-

manent employees and fixed assets, though with insignificant point estimates of -0.09 and

-0.28. While both groups therefore appear to have shrunk in terms of input usage, the

group with higher baseline profits was able to sustain this downsizing while at the same

time increasing their sales and net sales, and thus labour productivity.

Tables 3.A.2 to 3.A.4 in the appendix present additional heterogeneity results when split-

ting the sample by baseline median labour productivity, median employment, and being a

young firm (below five years of age). While the heterogeneity of impacts using these char-

acteristics is not as stark as the heterogeneity by baseline profitability presented here, the

results support the observation that less profitable, less productive, smaller and younger

firms at baseline were significantly negatively affected by the GQ project. In contrast, ini-
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tially more established, successful firms decreased their input usage, but saw little impact

or even positive impacts on their bottom line.

Viewed overall, these results for incumbent and surviving manufacturing firms indicate

a significant reallocation and some productivity improvements as a result of the Golden

Quadrilateral project. Previous evidence on the GQ project discussed in Section 3.3 showed

increased entry of new firms in areas close to the improved highways, which could have

increased competition. The incumbent manufacturing firms, which are the focus of this

paper, decreased their use of labour and capital inputs as a result. However, only the

initially less profitable firms lost sales and net sales, whereas I find indications that firms

with higher profits at baseline saw increases in sales, net sales and labour productivity.

3.8 Conclusion

In this paper, I used a two-period firm-level panel to analyse the short-term impact of the

Golden Quadrilateral project, a large-scale highway improvement programme, on incum-

bent and surviving Indian manufacturing firms. I find robust significant negative effects

on the firms’ usage of labour and capital inputs. These results are primarily driven by

initially less successful firms, as measured by profits, size and profitability. For this group

of firms, I observe large decreases in sales, profits, and labour inputs. These effects signifi-

cantly differ from the impacts on more successful firms. For these firms, I find suggestive

evidence that sales, profits and labour productivity increased, though the coefficients are

not individually significant.

I argue that the observed patterns, combined with existing evidence, are consistent with a

narrative in which the Golden Quadrilateral project increased market access along the im-

proved highways, leading to higher firm entry and higher competition for existing firms.

Out of the existing and surviving manufacturing firms that are analysed in this paper, only

the initially more successful firms appear to have benefited from the improved market ac-

cess. They produced more output and profits with fewer inputs. In contrast, firms that

were initially less profitable and less productive, smaller and young, shrank significantly.

The results in this paper therefore seem to present a snapshot of the process of reallocation
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towards more successful firms, which was initiated by the increased market access that

infrastructure improvements provide.
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Appendices

3.A Additional tables

Table 3.A.1: Other outcomes for firms with no missing values for main outcomes

Panel A

(1) (2) (3) (4) (5)

New hires Dismissals
ln(Search time for

production worker)
ln(Search time for

non-production worker)
ln(Search time for

manager)
nearGQ −3.55 1.04*** −0.01 0.01 0.12

(0.18) (0.00) (0.92) (0.90) (0.54)
[0.38] [0.01] [0.95] [0.91] [0.62]

Observations 253 211 251 218 151
Adjusted R-sq 0.06 0.04 0.08 0.18 0.19

Panel B

(1) (2) (3) (4) (5)
ln(Search time for

technician)
Investment
(dummy)

Disinvestment
(dummy)

Exporter
(dummy)

Importer
(dummy)

nearGQ 0.18* 0.11 −0.01 0.08 −0.03
(0.06) (0.50) (0.90) (0.15) (0.44)
[0.20] [0.66] [0.92] [0.31] [0.39]

Observations 215 265 227 339 334
Adjusted R-sq 0.23 0.08 0.18 0.04 0.07

Panel C

(1) (2) (3) (4) (5)
ln(Materials cost
(Share in sales))

ln(Employment cost
(Share in sales))

ln(Employment cost
per employee)

ln(Main material
price)

ln(Main product
price)

nearGQ 0.02 −0.20 0.01 0.10 0.32
(0.83) (0.15) (0.95) (0.93) (0.78)
[0.86] [0.42] [0.94] [0.96] [0.78]

Observations 348 343 343 96 99
Adjusted R-sq 0.12 0.27 0.42 −0.11 −0.05

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm outcomes.
The sample is restricted to firms for which the outcomes in Table 3.7 are not missing. Treatment is defined as being up to 5 km geographical dis-
tance away from the parts of the Golden Quadrilateral project defined at the bottom of each column, control as being more than 5 km geograph-
ical distance away from any part of the Golden Quadrilateral. Baseline controls included are industry, state, type of ownership and legal status
dummies, as well as firm age, distance from nearest nodal city, ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To include control
variables with missing values, I set missing values to zero and include dummies indicating the missing values. Observations are weighted by
inverse probability of non-attrition. P-values clustered at the city level are given in parentheses, p-values from wild cluster percentile-t boot-
straps with 10000 repetitions in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1 %
in each tail. NBV = net book value. * p<0.1, ** p<0.05, *** p<0.01
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Table 3.A.2: Heterogeneity of main results with respect to baseline labour productivity

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ · below
median labour productivity −0.45 −0.47 −0.42 *** −0.33 0.09 −0.04

(0.11) (0.23) (0.00) (0.17) (0.69) (0.86)
[0.14] [0.30] [0.00] [0.15] [0.72] [0.87]

nearGQ · above
median labour productivity 0.09 0.24 −0.10 −0.01 0.14 0.19

(0.80) (0.41) (0.36) (0.96) (0.52) (0.50)
[0.88] [0.62] [0.40] [0.96] [0.58] [0.69]

P-value(equal coefficients) 0.21 0.18 0.04 0.45 0.92 0.58
Observations 602 450 604 459 458 601
Adjusted R-sq 0.19 0.17 0.40 0.33 0.37 0.32

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm
outcomes of the following specification: ∆yit = α1 · nearGQ02/04i · cit−1 + α2 · nearGQ02/04i · (1 − cit−1) + α3 · cit−1 + α4 · (1 −
cit−1) + δ′ · Xit−1 + ∆εit. cit−1 here is a dummy that equals 1 if the firm is below median sales per permanent employee in 2001.
Baseline controls included are industry, state, type of ownership and legal status dummies, as well as firm age, distance from nearest
nodal city, ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing
values to zero and include dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition.
P-values clustered at the city level are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions
in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. The P-
value(equal coefficients) tests α1 = α2, from wild cluster percentile-t bootstraps with 10000 repetitions. * p<0.1, ** p<0.05, *** p<0.01

Table 3.A.3: Heterogeneity of main results with respect to baseline employment

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ · below
median employment −0.41 * −0.68 * −0.56 *** −0.39 * 0.19 0.19

(0.10) (0.08) (0.00) (0.05) (0.31) (0.31)
[0.13] [0.13] [0.01] [0.07] [0.43] [0.43]

nearGQ · above
median employment −0.01 0.27 −0.04 0.00 0.06 0.00

(0.97) (0.42) (0.60) (0.98) (0.70) (1.00)
[0.98] [0.67] [0.65] [0.99] [0.75] [1.00]

P-value(equal coefficients) 0.20 0.03 0.02 0.24 0.64 0.39
Observations 602 450 604 459 458 601
Adjusted R-sq 0.19 0.18 0.41 0.33 0.37 0.32

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm
outcomes of the following specification: ∆yit = α1 · nearGQ02/04i · cit−1 + α2 · nearGQ02/04i · (1 − cit−1) + α3 · cit−1 + α4 ·
(1 − cit−1) + δ′ ·Xit−1 + ∆εit. cit−1 here is a dummy that equals 1 if the firm is below median employment in 2001. Baseline con-
trols included are industry, state, type of ownership and legal status dummies, as well as firm age, distance from nearest nodal city,
ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing values
to zero and include dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition. P-
values clustered at the city level are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions
in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. The P-
value(equal coefficients) testsα1 = α2, from wild cluster percentile-t bootstraps with 10000 repetitions. * p<0.1, ** p<0.05, *** p<0.01

179



Table 3.A.4: Heterogeneity of main results with respect to baseline firm age

(1) (2) (3) (4) (5) (6)

ln(Sales) ln(Net sales)
ln(Permanent
employees) ln(Fixed assets)

ln(Capital-
labour ratio)

ln(Output-
labour ratio)

nearGQ · below
4 years age −0.70 * −0.19 −0.22 −1.16 * 0.11 −0.13

(0.08) (0.63) (0.23) (0.08) (0.78) (0.76)
[0.13] [0.65] [0.27] [0.15] [0.81] [0.78]

nearGQ · above
4 years age −0.13 −0.08 −0.26 *** −0.18 0.10 0.10

(0.62) (0.76) (0.00) (0.17) (0.50) (0.65)
[0.75] [0.84] [0.03] [0.24] [0.60] [0.79]

P-value(equal coefficients) 0.30 0.78 0.85 0.27 0.99 0.66
Observations 671 499 604 505 458 601
Adjusted R-sq 0.20 0.15 0.39 0.33 0.37 0.32

Notes: The table presents results from difference-in-difference regressions of the impact of the Golden Quadrilateral project on firm
outcomes of the following specification: ∆yit = α1 · nearGQ02/04i · cit−1 + α2 · nearGQ02/04i · (1 − cit−1) + α3 · cit−1 + α4 ·
(1 − cit−1) + δ′ · Xit−1 + ∆εit. cit−1 here is a dummy that equals 1 if the firm is below four years of age in 2001. Baseline con-
trols included are industry, state, type of ownership and legal status dummies, as well as firm age, distance from nearest nodal city,
ln(Sales), ln(Permanent employees), ln(Fixed assets at NBV). To include control variables with missing values, I set missing values
to zero and include dummies indicating the missing values. Observations are weighted by inverse probability of non-attrition. P-
values clustered at the city level are given in parentheses, p-values from wild cluster percentile-t bootstraps with 10000 repetitions
in squared brackets. All monetary values are in real terms, and all non-categorical variables are winsorised at 1 % in each tail. The P-
value(equal coefficients) testsα1 = α2, from wild cluster percentile-t bootstraps with 10000 repetitions. * p<0.1, ** p<0.05, *** p<0.01
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Concluding remarks

This thesis aimed to enhance our understanding of private sector development in South

Asia, by investigating constraints related to gender, the importance of skills and selec-

tion of managers, and infrastructure. The contributions and conclusions discussed in each

chapter open up new avenues for future research, of which I highlight a few here.

The findings of Chapter 1 suggest that relaxing constraints to female career advancement

may be a promising lever to empower women in the home – both for promoted women

and for the much larger number of women who could work under their supervision. Since

the chapter presents the first evidence on this question, replication of the results in other

contexts would give the policy implications additional credibility, particularly in light of

the discussed recent evidence in Folke and Rickne (2020), which finds higher rates of di-

vorce if women get promoted in Sweden. Additional data with larger sample sizes from

such replications would also be helpful to structurally estimate the household’s bargaining

problem, and could thus be instructive to elucidate the mechanisms further.

Two conclusions from Chapter 2 warrant further investigation. The first is the importance

of women’s soft skills for fostering female career advancement. This suggests that devel-

oping these skills early in a woman’s career might increase the pool of qualified female

candidates for management positions. Together with Atonu Rabbani and Chris Woodruff,

I am currently involved in a project in the Bangladeshi garment industry that intervenes

to build these skills shortly after women enter the sector and that analyses the effects on

attachment to the sector and career plans. In addition, Chapter 2 indicates that firms in

their recruitment and promotion practices could benefit from learning which worker char-

acteristics are predictive of later performance and how to measure these, especially for

decisions with which firms have little prior experience. These characteristics may vary for
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different positions or even for different types of applicants, which could be the focus of

future work.

Chapter 3 provides evidence that increasing allocative efficiency as a result of relaxed in-

frastructure constraints can produce losers – in the form of shrinking or exiting firms, and

workers who are displaced from their current jobs. This aligns with the literature on re-

movals of international trade barriers, which finds that the benefits from expanded trade

are accompanied by substantial adjustment costs and distributional consequences (Autor

et al., 2016; Dell et al., 2019). Extending the analysis to the costs and distributional effects

of removing internal trade barriers would be a valuable contribution.

As elaborated in the introduction, the three constraints addressed in this thesis are not eas-

ily captured in the standard theory of the firm, as is true for many other constraints. While

various strands of literature have incorporated some of the interdependencies between

firms, households, and governments into economic theory, we lack an overarching theory

of firm development that is able to account for the internal and external constraints that

businesses, especially in low- and middle-income countries, face. Developing such a the-

ory in a parsimonious yet useful manner is a formidable challenge, but could be pivotal in

identifying and addressing binding constraints to private sector development in low- and

middle-income countries.
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