
sustainability

Article

How Will Mechanizing Mung Bean Harvesting Affect
Women Hired Laborers in Myanmar and Bangladesh?

Cathy Rozel Farnworth 1,*, Aye Moe San 2, Nanda Dulal Kundu 3, Md Monjurul Islam 4 ,
Rownok Jahan 5, Lutz Depenbusch 6, Ramakrishnan Madhavan Nair 7, Theingi Myint 2 and
Pepijn Schreinemachers 6

1 Independent Gender Consultant, Pandia Consulting, 48145 Münster, Nordrheinwestfalen, Germany
2 Department of Agricultural Economics, Yezin Agricultural University, Nay Pyi Taw 15013, Myanmar;

dr.ayemoesan@yau.edu.mm (A.M.S.); dr.theingimyint@yau.edu.mm (T.M.)
3 Agricultural Economics Division, Regional Pulses Research Station, Bangladesh Agricultural Research

Institute, Madaripur 7901, Bangladesh; nanda@bari.gov.bd
4 Department of Rural Development, Faculty of Agricultural Economics and Rural Development,

Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur 1706, Bangladesh;
mmislam.rdv@bsmrau.edu.bd

5 Independent Gender Consultant, Dhaka 1207, Bangladesh; jrownok@gmail.com
6 World Vegetable Center, P.O. Box 1010, Bangkok 10903, Thailand; lutz.depenbusch@worldveg.org (L.D.);

pepijn.schreinemachers@worldveg.org (P.S.)
7 World Vegetable Center, South Asia, ICRISAT Campus, Hyderabad 502324, India;

ramakrishnan.nair@worldveg.org
* Correspondence: cathyfarnworth@hotmail.com

Received: 24 August 2020; Accepted: 21 September 2020; Published: 23 September 2020
����������
�������

Abstract: Farm mechanization can promote the economic sustainability of small farms and in the
context of cereal-legume systems strengthen plant protein-based diets, which support human health
and environmental sustainability. However, mechanization inevitably displaces hired laborers
who depend on manual farm work for their income. Few studies have systematically analyzed
the differential effects on women and men hired labor. Here, we use primarily qualitative data
from Myanmar and Bangladesh to test the hypothesis that the effects of mechanizing mung bean
harvesting—which is now commencing in both countries—are likely to weaken women hired
workers’ economic and personal empowerment. We focus on rural landless women laborers as an
important part of the agricultural labor force. The results broadly confirm the hypothesis, although
there is variation between the research sites. Harvesting mung beans is the only fieldwork task
available to many landless women, particularly married women with children, in both countries.
Gendered restrictions on women’s mobility and their role as family caregivers, as well as norms
about appropriate work for women and men, restrict women’s options regarding alternative work
both locally and further away. The effects are likely to be particularly negative in locations with
minimal off-farm economic diversity and more restrictive gender norms. Overall, men across all sites
will be less affected since their participation rates in harvesting and post-harvest processing are low.
They are less restricted by gender norms and can travel freely to find work elsewhere. However,
women and men in low asset households will find it problematic to find alternative income sources.
Less restrictive gender norms would help to mitigate the adverse effects of farm mechanization. It is
important to invest in gender transformative approaches to stimulate change in norms and associated
behaviors to make a wider range of choices possible.
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1. Introduction

Across much of tropical Asia smallholder farms are proving productive, resilient and ever-capable
of transformation [1]. One expression of transformation is small-scale mechanization and associated
practices. Mechanization raises the productivity of smallholder farms, thereby contributing to their
economic sustainability and survival in the face of the rising labor costs. The availability of small farm
machinery in association with machine rental markets is facilitating mechanization on ever-smaller
and fragmented holdings [1–4]. However, mechanization implies the inevitable displacement of family,
and hired, labor. This potentially creates a trade-off between the economic and social sustainability of
smallholder farms and the economic and social sustainability of households depending on agricultural
wage labor for their livelihood.

Our article focuses on the actual and potential impacts of mechanization in mung bean harvesting
on landless agricultural laborers, particularly women since they dominate the harvesting workforce,
in Myanmar and Bangladesh. The mung bean is an important legume crop in these countries and
contributes to smallholder incomes and family nutrition. During the agricultural year 2017/2018,
mung bean was grown on 37,600 hectares in Bangladesh and 1,200,000 hectares in Myanmar [5,6].
Raising the profitability of mung bean production is important to maintain and expand its role in
local food and agricultural systems. Including legumes in crop rotations mitigates greenhouse gas
emissions by reducing the need for nitrogen fertilizer [7,8]. The role of legumes such as mung bean
as part of healthy diets is also increasingly well recognized, particularly as a source of plant-based
proteins, which contribute to better human health and environmental sustainability [9,10]. However,
the need for labor intensive, repeated hand harvesting of mung bean pods is a major threat to the
economic sustainability of production as wages rise and less agricultural labor is available. At the
same time, the ending of hand harvesting as means of paid employment for large numbers of women
has potentially significant consequences for their livelihoods. This, in turn, has implications for their
empowerment in various domains and threatens equitable and socially sustainable development in
rural areas. Mechanization of mung bean harvesting has been observed in parts of India [11] and
Pakistan [12].

Field research was carried out between 2018 to 2020 as part of an Australian Centre for International
Agricultural Research (ACIAR) funded project “Improved Mung bean Harvesting and Seed Production
Systems for Bangladesh, Myanmar and Pakistan” (https://www.aciar.gov.au/project/CIM-2016-174).
The project is coordinated by the World Vegetable Center with key national partners being the
Bangladesh Agricultural Research Institute, the Department of Agricultural Research in Myanmar
and the Pakistan Agricultural Research Council. The aim of the project is to establish and validate a
practical and economically viable system to mechanically harvest mung beans, using adapted combine
harvesters, on smallholder fields in each country. Currently, hand harvesting accounts for around
half of the production costs of mung beans. This restricts its expansion despite high demand and its
nutritional importance. The project recognizes that women spend considerable time hand-harvesting
pods and will therefore lose work. The mung bean is usually harvested three times due to staggered
ripening of the bean pods, and post-harvest processing is also necessary. The hypothesis of the research
conducted in Myanmar and Bangladesh was that the (potential) impacts of mechanizing mung bean
harvesting are likely to weaken women hired workers’ economic and personal empowerment. In our
study, we focused on rural landless women laborers because they are a principal source of agricultural
labor in mung bean harvesting in both countries. The research questions are:

1. How is mechanizing mung bean harvesting likely to impact upon the income of women workers?
2. Are women workers likely to be able to innovate into alternative sources of income?
3. How might the loss of income affect the economic and personal empowerment of women workers?

Regarding the final question, we are interested in moving beyond merely mapping changes to the
ability of women to earn income and instead developing a richer understanding of whether the loss of
income from harvesting mung beans might hamper the ability of women to make a meaningful or
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good life [13]. As part of this, we consider that defining—and realizing—one’s aspirations is critical if
one is to be able to live a life in which women and men are able “to imagine, to wonder and . . . to
know” [14]. Hence, we also explore whether women’s work contributes to their sense of wellbeing.

The hypothesis and research questions are intrinsically relational questions. They can only be
properly assessed by examining the importance of mung beans to men, either as workers in the mung
bean industry or as partners to women working with mung beans. We therefore present data related to
men’s work and benefits related to mung beans as well.

1.1. Selected Studies on the Impact of Mechanization on Women Hired Labor

Women and men experience transformation processes in farm systems differently. Gender norms,
attitudes and power relations differentially frame the ways in which women, and men, perceive and
are able to capture opportunities for change [4,15]. “Society’s understandings of what is acceptable
for women and men to be, do, own and control may [ . . . ] pose barriers” to women’s ability to take
advantage of new technologies [16] or to adjust to their implications for their livelihoods. The effects
of new technologies upon women’s and men’s work, and the benefits they accrue, vary between
members of a household, between households and between social groups [17–20]. Technologies that
alter demand for labor rarely have the same implications for women as for men because each gender
generally conducts different tasks during production, harvesting, post-harvest processing and storage.
Other criteria of social difference, such as age, caste, class and ethnicity—and the size and type of
household resource portfolios—also affect the ways in which labor is affected when new technologies
are introduced. Some technologies increase women’s workloads, others diminish it, and others create
new income generation opportunities [18].

Research shows that the impacts of mechanisation on hired women are mixed. In Vietnam,
for instance, the introduction of drum seeder technology caused 97% of landless women to lose
their work in gap filling and weeding. Nearly half (43%) found it difficult to find alternative
sources of income [21]. In Bangladesh, the introduction of mechanical rice mills replaced women’s
work in hand-pounding rice. Since gender norms prevented women from leaving their homestead,
they could not look for alternative employment opportunities and thus lost an important income
source. In Indonesia, though, poor women impacted by the same technology did not face mobility
restrictions and entered other occupations [18]. In the Philippines, the introduction of mechanical
threshers meant women initially lost work. However, faster threshing was a factor in allowing two
crops of rice instead of one to be grown, thus increasing opportunities for women in transplanting,
weeding and harvesting [18]. By way of contrast, gender inequalities were exacerbated when high
yielding varieties of wheat—a male-labor dominated crop—were introduced in India between 1956
and 1987. Female wages declined whilst male wages increased [22]. In association with the local
gender division of labor, and gender norms, therefore, mechanization has the potential to masculinize,
or feminize opportunities for hired labor in crops.

The data presented so far appears to imply that hired workers lack agency, and that the gendered
division of labor does not change. However, gender norms change over time, sometimes incrementally
such that change is hardly perceived [23], and sometimes more rapidly [24]. In some contexts,
women struggle openly for their rights. Rigg [25] describes how in Malaysia between 1970 and 1979
women workers organized against male landowners for higher wages and the right to work in labor
gangs (rather than being employed individually). Ultimately, the women failed in their initiative as the
introduction of direct seeders undermined the bargaining power of women transplanters, the interests
of wives and daughters were pitted against those of men in the household and the wider political
economy reduced the price of capital relative to labor [25]. In other contexts, broader processes
are changing “who does what” in farming. In India, Nepal and Bangladesh for example, men are
out-migrating from rural areas in both the short- and long-term. As a consequence women, as family
members or as hired laborers, are taking on an increasing proportion of agricultural work [4,26,27] and
in some situations women are seizing the chance to become decision-makers [28–30]. Finally, it is well
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established that across South and East Asia, agricultural laborers are moving out of the sector in search
of better paid jobs, as domestic helpers, in service industries, in construction and in factories [31,32].

This brief roundup suggests that the implications of mechanizing field processes for women and
men agricultural laborers are complex and difficult to generalize. The degree to which women and men
hired laborers are “winners” and “losers”, and the degree to which they can take some control over
their destinies, can only be established with reference to specific forms of mechanization in specific
locations. The next sub-section provides the context of our study by reporting on mechanization
processes in Myanmar and Bangladesh.

1.2. Agricultural Mechanization Processes in Myanmar

Myanmar has experienced structural transformation since 2011 leading to new employment
opportunities in the agricultural and industrial sectors. Economic growth and reforms in the non-farm
sector have accompanied attempts to intensify agricultural production and mechanization to meet
production targets [3]. The Government of Myanmar (GoM) National Strategy on Poverty Alleviation
and Rural Development (NSPARD) states “postharvest works in pulses are still weak in using machines.
Harvesting, threshing, grading and cleaning process are still made by hand”. The GoM’s Country
Statement on Agriculture, prepared by the Ministry of Agriculture and Irrigation (MOAI) in 2014,
urges full mechanization. Machinery supply businesses are opening across the country, even in distant
rural locations. Small farmers are increasingly able to access machinery due to the declining real price
of some types of machinery, increased availability of financial resources through formal sector lending
and the rise of rental markets [31,33].

There are three types of agricultural labor in Myanmar: unpaid family labor, casual hired labor
(paid per day or per task) and seasonally-hired labor [34]. The actual combination varies considerably
across the country [35]. Whilst a variety of households, including smallholders, provide labor [31],
landless households in particular have provided farms with labor for generations [3,35]. These linkages
are unravelling due to the emergence of new industries, urbanization, improved market and road
infrastructure and internal and international migration [3]. Migrants from the Central Dry Zone
highlight push factors as being a desire for a higher income, unwillingness to work in agriculture
and insufficient land [31]. Aspiration is important, with many parents hoping to save their children
a life of drudgery by earning better wages elsewhere [1,36]. Even when on- and off-farm wages
are similar, acquiring new skills offers landless people the chance to start their own business and
become independent [3]. In the Central Dry Zone, long-term migration is fairly equally split by gender
(46% women) whereas short-term migration is dominated by men (70% men). This is largely because
short term migrants work in jobs culturally constructed as male like carpentry, whereas long-term jobs
are more likely to include opportunities considered suitable for women in factories and in services [31].

As a consequence of these changes, farmers are increasingly experiencing labor shortages at
critical times [3,33]. Between 2015 to 2018, the percentage of hired labor in agriculture decreased from
36% to 26%, and the proportion of women hired labor decreased from 46% to 43% (FAO). Real wage
rates for hired agricultural laborers are increasing as hired laborers exploit their newly won bargaining
power [3,33]. In the Central Dry Zone, real daily wages reportedly rose by 42% for women, and 37% for
men between 2012 and 2016. Gender inequalities remain, however, with women earning on average
20% less than men [31]. The bargaining power of laborers is not only due to the dynamic effect of other
opportunities. Local relationships—which differ around the country—structure the ability of landless
people to negotiate wages [35]. Mechanization is also propelling women and men workers out of
agricultural work. Whilst almost all farm households in the Central Dry Zone provide some hired
labor to others, landless households provide 61% of all hired labor (11.7 million days). Hired work
generates an average of 464 USD per year to these landless households. However, over the past decade
(to 2017) mechanization of farm processes reduced agricultural labor days for landless households by
an estimated one million days, resulting in a loss of potential agricultural wages of 2.7 million USD,
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equivalent to 41% of household income. Landless households have compensated, though, by seeking
other work. This has increased their overall income by an average of 182 USD per year [31].

There is little data on how women and men who depend on agricultural labor for their livelihoods
view the changes brought by mechanization. A small study in the Ayerwaddy Delta shows that
smallholders and landless laborers have different, gendered perspectives on labor shortages in
agriculture [37]. Farmers complain that they have to pay higher wages, and bemoan that “there are no
more female transplanting or harvesting teams in the villages as we had before”. However, women laborers
complain that, due to mechanization, there is almost no paid work for women (ibid.). This situation
arises because the division of labor is strongly gendered, both on- and off-farm [31]. In other words,
the crisis in farm labor is partly produced by gender norms that confine women and men to certain tasks.

1.3. Agricultural Mechanization Processes in Bangladesh

The Government of Bangladesh (GoB) has supported agricultural mechanization to intensify
production for many years and, as a consequence, mechanization is more widespread than in other
parts of South Asia [2,38]. Today, over half a million power tillers prepare 80% of Bangladesh’s cropland
and further mechanization is proceeding apace [2]. There are strong rental markets, with owners of
agricultural machinery servicing even the smallest farms [2].

In Bangladesh, labor is transacted under three major arrangements: seasonal or annual contract,
daily wage contract and piece-rate contract. Around 35% of rural households provide agricultural
labor [39]. Wage rates for hired labor vary by gender, task, season, ethnicity and location [40,41].
The agricultural year lasts around 5 to 6 months, with men workers obtaining, on average, 10–20 days of
work per month. The peak season provides around 30–45 days of work. During this time, men migrate
from labor surplus areas to labor deficit areas around the country. Women in many parts of the country
are increasingly active in fieldwork alongside post-harvest processing, homestead gardening and
managing household fish ponds [4]. Over the past twenty years, the male labor force participation
rate (in all sectors) has declined from 84% in 1999/00 to just above 80% (2016/17) whereas the female
labor force participation rate increased from 23.9% to 36.3% over the same time period [42]. However,
the participation of women in off-farm work of all kinds has stagnated since around 2010, with a
concomitant rise in low-skilled agricultural work since 2013. Indeed, women now dominate the
agricultural labor force, though much of this is unpaid (ibid).

Despite some opportunities opening up for women in agriculture, purdah—female seclusion—
continues to limit women’s mobility and restrict their interactions with non-family men, thus placing
significant constraints on their ability to earn an income [4,42] There remains a bias against women
agricultural laborers, with women often being employed when men are unavailable [43]. The daily
agricultural wage varies around the country and by task, but the female to male wage rate ratio
narrowed from 73% in FY2010 to 78% in [41].

2. Materials and Methods

In this article, we report primarily on data derived from qualitative research, though we bring
in insights from associated quantitative research. The quantitative research identified the districts
and communities to be sampled, and the qualitative research took place in four of those pre-selected
locations. We now describe the methodology for each.

2.1. Quantitative Research

The quantitative research used a stratified sampling strategy to interview mung bean farmers in
major mung bean producing areas of Bangladesh and Myanmar. Data collection took place between
July 2018 and February 2020. One set of survey questions related to farmer labor hiring practices.
Gender-disaggregated labor data were collected separately for 11 activities from ploughing through
to transporting the harvest to the market. This included data on labor provided by hired laborers,
family laborers, laborers that did not receive monetary payments, and children. For each type of
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laborer, and activity, respondents reported the number of days of work, the average number of
persons involved, and the average number of hours spent. From this we calculated standardized 8-h
labor-days. Extreme outliers were removed. (Where the total labour input per hectare was more than
two inter-quartile ranges above the 3rd quartile, we replaced it with the largest remaining value in the
country. We replaced 9 outliers in Bangladesh and 26 in Myanmar. All contributing labour sources and
their wages were reduced by the same factor).

In Myanmar, the Magway and Sagaing Regions were chosen to represent the Central Dry Zone
while Bago and Yangon were chosen to represent Lower Myanmar. In Bangladesh, the Natore and
Pabna Districts were selected to represent the north and Jhenaidah to represent the south. Patuakhali
was also included, though quantitative data collection was prevented by the COVID-19 pandemic.
In each administrative area the research team identified three townships (in Myanmar) or four
unions (in Bangladesh) where mung bean production is concentrated. Two to three villages per
township/district were randomly selected to ensure 125 interviews per region/district. The survey
included 334 mung bean farmers from 40 villages in Bangladesh and 518 farmers from 44 villages in
Myanmar (Table 1).

Table 1. Geographic distribution of the quantitative sample of mung bean farmers.

Regions/Districts
Myanmar Bangladesh

Bago Magway Sagaing Yangon Jhenaidah Natore Pabna

# of
unions/townships

3 5 3 2 8 3 3

# of villages 9 13 12 10 14 17 9
Households 142 130 131 115 137 134 63

As the sampling is not proportional to the area planted with mung bean, we weight the data based
on the official statistics of mung bean production area in the regions/districts and the area planted by
each farmer. The weights represent the importance of the area planted with mung bean by each farm
compared to the national mung bean production area.

2.2. Qualitative Research

The qualitative research sites were purposively selected from the quantitative research sampling
frame based on the national partners’ knowledge of the sites.

Seven research activities were conducted in each research site (Table 2). These included four
sex-disaggregated focus group discussions (FGDs), (4 with women, 3 with men) held with facilitators
of the same gender, and one wife-husband activity. Additional activities informing this study include
a community profile (mixed gender); and a mung bean value chain analysis with associated individual
key informant interviews (KIIs) (mixed gender). Tools were partly based on the GENNOVATE
(gender, norms and innovation) research guide [24].

Table 2. Qualitative research tools applied in Myanmar and Bangladesh, showing the average numbers
of participants per tool.

Research Tool Women Men Mixed Gender

Value chain study (local actors) 6–10
Community profiles: 4 modules (KIIs) 8–10

Value chain analysis 6–10
FGD 1: Livelihood strategies 6–8 6–8
FGD 2: Work in mung bean 6–8 6–8

FGD 3: Planning for the future (couple exercise) 1 1
FGD 4: Characteristics of innovators 6–8 6–8

FGD 5: Women’s empowerment 6–8 0
Average numbers of participants per community 25–33 19–25 14–20
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FGDs 1 and 2 investigated the role of mung bean in the local agricultural system and its relative
importance by activity—compared to other income generation opportunities—in women’s and men’s
livelihoods. FGD 3 asked a couple to reflect individually and then together on their visions for the
future. Discussion focused on (gendered) factors hampering or facilitating vision realization. FGD 4
asked respondents to explore the respective abilities of women and men to respond to mechanization
through innovating into new livelihoods. FGD 5 asked women to reflect on their sense of empowerment.
As part of these exercises, respondents were asked to reflect on who makes key decisions on the topics
discussed, and in relation to the management of their asset portfolios. In all FGDs, forces driving
system change, and their effects, were explored. To help understand gender norms, and if they are
changing, all respondents in all FGDs were asked to discuss what gender equality meant to them.

Sampling criteria were as follows: 6 to 8 respondents per sex-disaggregated FGD. They had
to be landless women and men workers known to regularly participate in mung bean harvesting
(or in mung bean production and post-harvest tasks). Every respondent had to come from a different
household, and respondents had to be drawn from different locations in each community. Respondents
for the community profile (average 8 per community, women and men) were expected to be of high
standing in the community and to be able to contribute diverse knowledge: for instance, elected village
leaders, health care staff and teachers. The value chain exercise was conducted more opportunistically,
with respondents selected on the basis of their known participation in the mung bean value chain.

Village 1 is in Lower Myanmar. It had 917 households in 2019. Of these, 600 HH (around two
thirds) were landless and worked as hired laborers. We met members of 52 households (8.67% of
eligible households). Village 2 in the Central Dry Zone in Myanmar had 214 households in 2019.
Of these, 98% (210 households) provided hired workers. About one third (30% = 63 households)
worked primarily as agricultural laborers. Of these, we met with 46 households (73% of eligible
households). Village 3 in northern Bangladesh had around 785 households. Of these, 456 households
provided hired labor (58%) and we met members of 30 such households (6.6%). Village 4 in southern
Bangladesh had 687 households in 2019 with 376 providing hired labor (54%). Of these, we met
representatives of 54 (14.3%) of the eligible households.

2.3. Demographic Characteristics of Respondents

Table 3 presents the demographic characteristics of the FGD and husband-wife activity respondents
in Myanmar. In both sites, all respondents lived locally and were aged between 40 and 46 years
old. The youngest was 19 and the oldest 72. Whilst most women had completed primary education,
more men had completed secondary and tertiary schooling.

In Bangladesh, hired women and men workers in both sites live in the same community as their
employers (Table 4). Hired workers derive mainly from low and middle income households in the
community. The average age of respondents was between 40 and 43 years old with the youngest
being 15 and the oldest 79 years old. Most respondents, particularly women, were married with 4 to
5 family members. Women respondents had less formal education than men in Village 3 but were
more educated than men in Village 4.

An important feature of the demography is that almost all women sampled were married with
families. They participated more than any other household typology in mung bean harvesting
due to their responsibilities for childcare, household maintenance and other tasks around the home.
This hampered their ability to participate in off-farm work in nearby towns and villages, or further afield.
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Table 3. Demographic characteristics of hired workers in Myanmar and Bangladesh.

Item

Myanmar Bangladesh

Village 1 Village 2 Village 3 Village 4

Women Men Women Men Women Men Women Men
(N = 30) (N = 22) (N = 26) (N = 21) (N = 12) (N = 18) (N = 30) (N = 24)

Age (Year) 41.87 46.18 44.42 40.38 40.17 40.17 32.27 43.38
(24–60) (21–67) (27–72) (19–60) (25–55) (15–64) (18–65) (17–79)

Education:
None 1 - - - 6 8 6 3

Primary 19 7 21 8 1 2 3 5
Secondary 5 11 3 4 4 3 12 12

Tertiary 3 4 2 9 1 2 5 3
Graduate 1 - - - - 3 4 1

Marital status:

Single 1 - 3 2 - 6 3 4
Married 28 22 20 19 10 12 27 20
Widow - - 3 - 2 - - -

Family size
(persons)

5.30 5.32 4.46 4.00 4.25 4.33 5.53 5.17
(1–11) (3–12) (2–12) (1–6) (3–7) (2–8) (1–15) (2–8)

Table 4. Labor-days and wages per hectare of mung bean.

Myanmar (n = 518) Bangladesh (n = 334)

Mean SD Mean SD

Labor-days/ha for all activities:

All women workers 35.37 3.98 52.18 3.64
All men workers 14.22 0.99 30.09 2.07

Hired women 31.35 3.64 34.56 3.92
Hired men 8.83 0.68 9.94 2.03

Labor days/ha for harvesting:

Hired women 26.04 2.92 33.67 4.00
Hired men 3.84 0.34 2.54 1.02

Labor wage (USD/ha):

Hired women, pre-harvest 1 23.78 4.35 0.52 0.28
Hired men, pre-harvest 1 21.70 1.99 39.19 9.52
Hired women, harvesting 109.85 12.33 115.06 14.67

Hired men, harvesting 16.42 1.56 8.94 3.50
Hired women, post-harvest 2 2.61 0.54 2.06 0.85

Hired men, post-harvest 2 6.42 0.77 1.64 0.57

Note: 1 Combined wages for ploughing, harrowing, levelling, sowing, fertilizer, application, weeding, pesticide
application. 2 Combined wages for threshing, drying, transportation to market. SD = Standard deviation.

2.3.1. Site Characteristics in Myanmar

Village 1 is in Bago East Region, Taungo District, in Lower Myanmar. Almost everyone grows
mung bean in rotation with paddy rice. Overall, the community exhibits low crop and livestock
diversity. This is related to its challenging agro-ecological environment. The village floods to a
depth of two meters from late July for three months with people moving around by boat. Livestock
need to be housed in wooden buildings on stilts with fodder brought to them by boat. Around one
third of the land is lowland and hard to mechanize. Overuse of pesticides is reducing biodiversity
leading to ever more pests, and less wild foods for local people. There are very few local work
opportunities, particularly for married and older women. Apart from working in mung bean and a
few other crops, such women mostly rely on open access resources for income, for example by picking
and selling water spinach (ipomea aquatica) leaves, and fishing. This access could be ended at any
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time by the authorities. Men earn money as carpenters, masons and in fieldwork. The local town is
about 7 km away. Community profile respondents consider 1/3 of households to be middle-income,
and 2/3 to be low income. The latter are landless—though they have homestead gardens of around
0.1 acre—and depend on working as agricultural laborers. Wholesalers buy mung bean for export,
and often pre-finance production as well. There is a small buyer in the village as well. Farmers began
using power tillers and tractors for land preparation, and mechanical rice threshers, a decade ago.
Some farmers started using combine harvesters for rice in 2015. In 2017 the first few farmers started
harvesting mung bean using a combine, with two thirds using combines in 2019. Rapid take up is
due to catastrophic floods in 2018 plus heavy rains just prior to harvest in 2019 which led to farmers
panicking. One third of farmers grew mung bean on low land which is unsuitable for machinery and
so hand harvesting has continued. Research took place a week or so after the mostly mechanized
mung bean harvest in February 2019.

Village 2 is located in Magway Region, Natmauk District in the Central Dry Zone. On-farm
diversity is higher than in Village 1. Sesame, groundnut and pulses, including mung bean are principal
crops. Mung bean is mainly line sown as a sole crop but some farmers intercrop with pigeon pea.
Maize, chickpea, onion and sunflower are also grown. Year-round irrigated vegetable production using
tube wells began in 2012. Some people raise poultry, cattle, pigs and sheep. Almost everyone makes
rope from toddy palm which is sold nationally. Community profile respondents considered about 2%
of households to be wealthy and around 96% of households to be middle-income. The remainder (2%)
are low-income households. Wage laborers are drawn from the latter two categories. The local town is
1 km distant. Village 2 is considerably better developed than Village 1 with many more options for
generating income. Mechanization has proceeded slowly, largely because rice is primarily a subsistence
crop. Mechanization of land preparation using tractors and power tillers began in 2008–2009 yet
was only fully mechanized in 2016. Rice threshers have been used for twenty years but mechanized
harvesting of monsoon rice was only introduced in 2018. In that year, a private company showed
women and men how to use combine harvesters for rice but to date take up has been low. Research
took place in July 2019, the peak labor time for farmers and laborers.

2.3.2. Site characteristics in Bangladesh

Village 3 is in Lalpur Upazilla in Natore District in northern Bangladesh. Apart from mung
bean, farmers grow paddy, wheat, jute, sugarcane, cotton, pulses and vegetables. Demand for
agricultural labor is high. As a community profile respondent (man) explained, “There’s been a
revolution in agriculture. Productivity has increased tremendously. About 10 years ago we got 5 mon
[1 mon = 40 kg] boro rice from 33 decimals of land but now we get 20 to 25 mon from the same land
area. Previously lentil productivity was 2 mon per bigha but now it is 8”. Women’s participation in
most fieldwork tasks is non-existent to low, though some opportunities are emerging in horticultural
crops, and in weeding crops like jute and sugarcane. Middle- to high-income men reject manual labor
as demeaning. Despite the general bar on fieldwork, women and hired laborers (nearly all women)
always work in mung bean harvesting and post-harvest processing, and women are increasingly
working on the family farm and in road maintenance. One older woman we met, a widow, worked
alongside men on all tasks, including sugarcane, but she was seen as an exception. Women, and men,
are engaged in cottage industries such as making molasses, tailoring and making sweets. All women
tend livestock. Over the past decade, women have become much more visible. Whilst they still do
not sell or buy groceries or crops in the market, some women now shop for other items. Women also
engage in farmgate sales to local businessmen. Their mobility is considerably more limited than
men’s, and they require men’s permission to leave home. However, few women are restricted to the
household. Today, all girls go to school and are more likely than boys to transition to secondary school
because the poorest families often take boys out to earn an income. Whereas almost no women were
teachers a decade ago, they now form the majority—partly as a consequence of government quotas.
Poor men work locally and through migration to harvest paddy. Men typically work 15 days locally
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in harvesting rice, and 15 days elsewhere. The in-kind payment covers, for many, their family’s rice
requirements for the entire year. Machinery including power tillers, threshers and sprayers have been
introduced through rental markets. Some cattle-drawn ploughs are still in use. Rice is hand-harvested,
though a few people have seen combine harvesters being used to harvest rice elsewhere. Overall,
Village 3 has not experienced significant mechanization.

Village 4 is a southern coastal community located in Sreerampur Union in Dumki Upazilla in
Patuakhali District in southern Bangladesh. It is highly prone to natural disasters including cyclones
in 2007 and 2009, and hailstorms and drought hit every year. There is limited scope for off-farm
employment so most people make a living from farming. Men typically fish in rivers and canals and
others work in rickshaw pulling, motorbike-taxi driving, making and repairing of fishing nets, and in
shops and restaurants. Very poor women work as servants—there are almost no other opportunities
for women available. About half the population rear poultry. Wealthier farmers have buffalo and
cattle, and poorer ones raise goats. Aquaculture is increasing. Experience of mechanization is limited,
though many farmers use power tillers.

3. Results

3.1. Quantitative Data Findings

In the quantitative survey, we found that mung bean farmers planted on average 0.18 ha of mung
bean per year in Bangladesh and 3.42 ha in Myanmar (Table 4). Each hectare planted with mung bean
provided on average 35 labor-days of employment across all tasks for hired women in Bangladesh and
31 in Myanmar. Hired men obtained about 10 labor-days across all mung bean tasks in Bangladesh
and about 9 in Myanmar. Taken together, hired laborers provided about half of all labor required in
Bangladesh, and about 81% in Myanmar where the planted areas are larger. Particularly for women,
most of their work and thus wages were in mung bean harvesting. In Bangladesh, farmers paid on
average a total of 115 USD per hectare to women hired for harvesting, whilst farmers in Myanmar
paid women about 110 USD per hectare (Currencies are converted using the annual average of the
official exchange rate to USD of 2018 for Myanmar (1429.808 MMK/USD) and of 2019 for Bangladesh
(84.454 BDT/USD).) As fewer men were hired for the harvest, farmers paid on average 9 USD per
hectare to men in Bangladesh and 16 USD per hectare to men in Myanmar. In both countries, wages for
all activities on the fields before the harvest total about 40 USD per hectare for men and women
combined. This work is mostly done by men workers in Bangladesh but equally shared between
men and women in Myanmar. Post-harvest activities on the farm provide about 4 USD per hectare to
women and men hired workers in Bangladesh and 9 USD per hectare in Myanmar. Combining these
results with national statistics of mung bean production [5,6], our data suggest that in Bangladesh
the mung bean harvest provides ca. 4.75 million USD of annual income to rural women laborers and
0.37 million USD to men laborers. In Myanmar it provides 134.75 million USD to hired women and
20.33 million USD to hired men.

3.2. Qualitative Data Findings

The data are combined from all seven qualitative research tools unless otherwise indicated.
All data refer specifically to the four study sites and cannot be assumed to represent the situation in
each country in general.

3.2.1. Research Question 1. “How Is Mechanizing Mung Bean Harvesting Likely to Impact upon the
Income of Women Workers?”

To answer this, we assessed the number of days women and men work in mung bean harvesting,
and the wages received. Whilst the quantitative survey shows the importance of wages at the
population level, the qualitative data shows the relative importance of income from mung bean
harvesting compared to wages in other forms of fieldwork. We further considered that it was important
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to break down the actual tasks women and men perform in mung bean harvesting so as to avoid
assumptions about their work. For instance, women’s work in land preparation and pesticide spraying
is often overlooked. Given the small sample of respondents, we do not present how many respondents
in our sample earned a specific income. Rather, we provide the full range of data provided by the
respondents in relation to days worked and income.

In our research sites in both countries, hired workers are recruited from within the community
directly by farmers rather than through agents. Hired laborers are paid only in cash. The exception in
all sites is when a hired laborer is indebted to the farmer due to borrowing money; then they must work
on the farmer’s fields to repay the loan. In Myanmar, in Village 1, farmers hire laborers as individuals
but in Village 2, a farmer asks one hired laborer to organize a group of men, or women, depending on
the task. Often, when women obtain work, their husband or other family members must take on their
household and childcare tasks. In Bangladesh, women prefer to work with the same group of women
year after year. Some men form groups, and others work as individuals. Women we met in Bangladesh
needed their husband’s permission to work in mung bean harvesting or any other task. They also
performed the majority of household and care work though many men contributed in minor ways to
childcare, cooking etc.

Table 5 shows the gender division of labor in mung bean, and the average number of days worked,
in Villages 1 and 2 in Myanmar, and in Villages 3 and 4 in Bangladesh. It should be noted that in
Myanmar in our two sites, the women to men labor force in mung bean harvesting averages 80%
women to 20% men (or at the most 70%:30%). In the Bangladesh sites, very few men (a handful) work
on harvesting mung bean. The figures in the table thus do not mean that all men work on mung bean
harvesting, but rather show the number of days worked by men on average should they work in
harvesting mung bean.

Table 5. Labor-days worked by women and men hired workers in mung bean.

Tasks

Myanmar Bangladesh

Village 1 Village 2 Village 3 Village 4

Women Men Women Men Women Men Women Men

Land preparation, cleaning, broadcasting - 3–5 10–15 5 - 10 - 5

Fertilizer application - 3–5
7–10

- - - -
Line sowing - - - - - -

Hand weeding/hoeing 3–5 3–5 10–20 5–10 - 10 - 5–10
Pesticide spraying/carrying water 7–10 10–15 3 5–10 - 15 - 10

Hand picking 1st time - -

10–15 10

10 - 10 10
Hand picking 2nd time - - 10 - 10 -
Hand picking 3rd time - - 10 - 10 -

Uprooting 30 10–30 * - - - -

Threshing/postharvest - 5 4–5 5 10–15 10–15 15–20 15–20
Gleaning 15 - - - - - 8 -

Total days (average) 57 39 56 35 42.5 47.5 55.5 35
Total days (range) 55–60 34–45 44–68 30–40 40–45 45–50 53–58 30–40

Of total days/total days
harvesting/PHP/gleaning (average) 40 15 18 15 42.5 12.5 55.5 17.5

Total days harvesting/PHP/gleaning (range) 30–45 10–30 14–20 0–15 40–45 10–15 53–58 15–20

Note: * Men in Village 1 (if they work in mung bean) work for ten days on mung bean harvesting. The few men who
migrate to other locations obtain up to 20 additional days for mung bean harvesting. PHP = post-harvest processing.

In both sites, women and men work from 7 am to 12 midday with a one- to two-hour lunch break.
They then resume work from 2 pm to 5 pm or longer (women reported working 8 to 9 h a day on
mung bean harvesting). Women’s daily wage in agriculture, regardless of crop or task, is 2.80 USD per
day. Men receive 3.50 USD per day. For certain tasks, such as spraying, men earn up to 4.20 USD/day.
When asked what they thought about the gender gap in wages, some women said that men work
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harder than women, but another said, “According to tradition, men get more wages than women,
but there’s no reason for it and I cannot agree with it”.

In Village 1 women workers are hired for hand weeding and carrying water for foliar and pesticide
application, which happens twice during the mung bean growing season. Spraying is normally done
by men though a few women spray. Fieldwork provides women with about 10 to 15 days work a
year. During manual harvesting in January through to February, women work 8 to 10 h per day for up
to 30 days. Mung bean pods are not handpicked. Rather, the whole mung bean plant is uprooted,
sundried and then mechanically threshed. Almost all women hired workers glean mung bean from
the fields for around 15 days after the harvest. This involves collecting the fallen bean pods, threshing
using a stick, sun drying, sieving for contaminants such as small stones and chaff, and selling directly
to small buyers in the village. Some farmers allow hired workers to keep all the mung bean they glean
whereas others request half of the product. If mung bean is manually harvested, each person can glean
around 1.25 baskets (one basket is 32.7 kg–23.78 USD) over five days. This results in an income of
89.17 USD from 3.75 baskets for 15 days. Gleaning after manual harvesting provides high quality mung
bean. However, mechanized harvesting is proving less favorable to gleaning. The quality is lower
because mechanical harvesting can crush beans and pods, and also some beans are unripe. Each person
can glean for around five days, and are only able to collect around one basket. This means women
receive less money. In total, women in Village 1 work for 55 to 60 days per year on mung bean (30 days
in manual harvesting). This suggests that women earn an average of 83.93 USD for manual harvesting,
and the same again for other tasks. The income range is 83.93 USD to maximum 215.06 USD. The recent
mechanization of mung bean harvesting has, however, removed a significant source of income for
women. One woman explained how she is coping, “I have to pick wild vegetables and sell them, and I
sell fish. Just yesterday I was diving in the irrigation canal for edible snails to sell”. It should be noted
that though men can obtain work harvesting mung beans in nearby villages, this option is not open to
married women due to their mobility constraints. As noted above they are expected to take care of
children, other family members, livestock and to maintain the household in general.

Hired men in Village 1 are involved throughout the production cycle in mung bean harvesting,
including land preparation using tractor and power tillers, cleaning the field (for men this means
removing small bushes), broadcasting seed, foliar fertilizer application, herbicide spraying (men bring
water themselves), pesticide spraying, inter-cultivation (weeding, hoeing), manual harvesting
(though to a lesser extent than women) and threshing. Prior to mechanical threshing, men worked
for 20 days threshing mung. Today, they work for just five days. In total, men work between 34 to
45 days on mung bean, with some men obtaining an additional twenty days per year if they follow
the harvest elsewhere. Men can earn approximately 101.41 to 139.88 USD in mung bean harvesting
(plus an additional 69.94 USD if they follow the harvest to local villages).

In Village 2 in the Central Dry Zone, women’s work in mung bean harvesting ranges from
cleaning the fields (which for women means removing brash and crop residues from ploughed fields)
and applying basal fertilizer and seeds into rows prepared by men, to harvesting and post-harvest
operations. Harvesting involves handpicking mung bean and is conducted two to three times. During
the third harvest, some farmers hire workers to uproot harvested mung bean plants (i.e., residue) for
cattle fodder (a very few hired respondents both have cattle and use residue as fodder). There is no
gleaning. Women are engaged for between 44–68 days per mung bean season and earn 2.80 USD/day
(123.09–190.24 USD). Of this, 10 to 15 days are in harvesting (27.98–41.96 USD). Men have around 30 to
40 days work per mung bean season and receive 3.50 USD/day (104.91–139.88 USD).

In Villages 3 and 4 in Bangladesh, women rarely engage in field activities associated with mung
beans. However, harvesting mung bean is considered a woman’s task, though a very few men—the
most poor—also pick mung bean. Working hours are the same for both genders. The day starts at
7 am with breakfast at 9 am for 20 min. Lunch is from 2–3 pm. Workers finish between 5 pm and 6 pm.
Men and women workers are paid the same piece rate per kilo instead of a fixed daily wage.
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In Village 3, women pick pods for 30 days. They also have another 10 to 15 days in post-harvest
operations. The piece rate varies by harvest. For the first picking, women are paid 0.12 USD/kg.
For the second picking, they receive 0.14 USD/kg and for the third picking, 0.18 USD/kg. There is a
fourth picking where hired workers share 50% of the crop with the smallholder. On average, women
pick 15 kg of mung bean per day. This gives nominal figures across the season of 1.78 USD/day;
2.13 USD/day and 2.66 USD/day. Post-harvest operations include grading mung bean for five days,
winnowing for three days, drying for three days and threshing for four days (this is about 15 days
but the days required vary between 10 to 15 days). They are paid about 2.37 USD/day. It is rare for
hired workers to glean though farmers invite widows and elderly people to do so. In total women
obtain 30 days harvesting mung bean, and about 10 to 15 days on post-harvest operations (40 –45 days
a year), thus earning between 71.04 and 106.57 USD in total.

Men in Village 3 are engaged in all field tasks for mung bean. This includes land preparation,
weeding and spraying. For most tasks, men are paid an average daily wage of 2.96 USD for a half day
(7 am to 1 pm). For specific tasks men are paid piece rates (0.59 USD for 0.13 ha of land), for example
for spraying pesticides. In total, men work for around 40–45 days in mung bean (excluding harvesting
and post-harvest processing), earning between 118.41 to 133.21 USD. As mentioned, only the poorest
men harvest mung bean. Whereas one wealthy farmer contemptuously described men harvesting
mung bean as ‘weak’ and claimed it is not a man’s job, a landless laborer described how he works every
day as a hired laborer—mostly in sugar cane—from 6 am to 1 pm (seven hours). Meanwhile, his wife
tends their two dairy cows and takes care of their child and household. They eat together and rest and
then—in the mung bean season—both harvest mung bean together—as hired labor—from 3 pm to 7 pm
or until darkness falls. This equates to at least an 11-h day for the male hired laborer, and the woman
works a similarly long day. It is hard to consider such a man ‘weak’ and the remark by the wealthy
farmer suggests a gap in understanding of the reality of people’s lives between community members.

In Village 4, women work for an average of 30 days on manual harvesting. A few women glean
mung bean for home consumption (2 to 3 kg of mung bean from 0.4 ha). Women thus obtain between
40 to 45 days a year of work on mung bean on harvest and post-harvest operations and they earn
between 125.51 and 137.35 USD. As in Village 3, men work across a range of tasks during the growing
season. They obtain 45 to 55 days of work on mung beans. The average male wage is 4.74 to 5.92 USD
per day. Across the mung bean season men earn 239.78 to 293.06 USD. Men laborers also collect
residues for their livestock, for free, and give them to their wives to feed livestock (nominal market
value of residue 5.92 to 8.23 USD from 0.13 ha).

Taken together, the findings show that for women in all study sites mung bean is an important
source of income. Women in Village 1 in Myanmar work for around two months on mung bean, one in
field operations and one on harvesting alone, and earn between 83.93 USD to 215.06 USD in total.
In Village 2, women work between 1.5 to just over 2 months on this crop with about 0.5 months in
harvesting (123.09–190.24 USD). In Bangladesh, women earn money from harvesting and postharvest
operations. In Village 3, this accounts for around 1.5 month’s work (71.04–106.57 USD) and in Village 4
women likewise work 1.5 months and earn 125.51 USD to 137.35 USD. Mung bean harvesting is one of
the only sources of income for women in Villages 1, 3 and 4 and provides women with a significant
opportunity to contribute to the household budget.

3.2.2. Research Question 2: Are Women Workers Likely to Be Able to Innovate into Alternative
Sources of Income?

The data above suggest that women, and men to a lesser extent, will face a significant loss of
income if mung bean harvesting is mechanized. This will also reduce income from post-harvest
processing and gleaning. We therefore investigate whether women and men are likely to innovate into
alternative livelihood activities. To do this, we discussed gender norms across the research tools and
how they relate to the ability of women, and men, to innovate. In FGD 4, we asked: What characteristics
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help women, or men, to succeed in a new enterprise? Which factors promote, or hamper women and
men who want to innovate?

In Myanmar, respondents in Village 1 argued that women and men innovators share some
characteristics. They need to be willing to work hard, be creative, have good management skills and
have access to sufficient funds. The characteristics ascribed specifically to women innovators, however,
are deeply influenced by assumptions around their gender roles. As noted above, almost all our women
respondents were married with families and are considered primary carers. Therefore, it was argued
that women must be good at allocating time between their business, care and household activities.
Critically, women need the support of their spouse and wider family to innovate. Men also need the
support and trust of their family, but this is less of a deal-breaker than for women. Men are more likely
to be innovators because men are already associated with decision-making over large sums of money,
whereas women—though they hold the household budget—are able to make independent decisions
only over small sums. Women had few ideas when asked how they could respond to mechanization
of mung bean harvesting. They suggested opening pharmacies or grocery shops, buying land and
livestock. However, in general they argued that the village is simply too small to accommodate many
businesses, and well-educated women—“we have so many graduates”—also find it almost impossible
to find work. One woman (Village 1) explained, “Some young women can out-migrate, but we all
have children, and have to care for them. We don’t have any networks to help us migrate, and we
cannot take our families if we don’t know where we can sleep. We are scared to do that”.

In Village 2, respondents claimed that women are usually less innovative than men. However,
this is slowly changing because young, educated women want to do things differently. Furthermore,
training courses in leadership and communication skills are encouraging women to participate in
different activities. Men who are good leaders and communicators, and who are knowledgeable,
always seek to innovate. Respondents argued that women and men need technical support, training,
sufficient money and motivation to do new things. However, even if women have these things,
norms which frame men rather than women as innovators continue to pose a significant barrier to
women’s ability to do new things. For example, respondents argued that women have the capacity to
use machinery since modern machinery is considered easy to handle. However, most women said
they are afraid of machines and do not trust themselves with them. They feel that handling, managing
and repairing machinery is a man’s job.

In Bangladesh, respondents in Village 3 thought that young, intelligent, educated women who are
eager and courageous may be able to change their situation. A few women have innovated in terms
of technology, for example by using electric fans rather than bamboo sticks to winnow some crops.
However, women respondents working in mung bean harvesting—who, as in Myanmar, are mostly
married with children—said that innovation was difficult due to a lack of family support, insufficient
money, lack of local government/NGO support and criticism from the community. Men respondents
commented that, “It‘s really tough to be a woman innovator. In our society a woman cannot do
anything alone, she needs permission from the family to go outside or to do anything”.

Gender norms expressed by some men respondents in Bangladesh suggest that women should
prioritize their household and care work and focus on raising livestock. Women who leave their
homes can face abuse from community members. However, practice can be different. An important
innovation in Village 3 is that more women have started working in the fields over the past five years
or so. This is largely a consequence of the rapid increase in agricultural productivity in the past decade,
reported above. More labor is required, yet men’s labor is insufficient. This is partly because men
are mobile and can pursue more lucrative opportunities elsewhere, but also because some wealthier
men refuse to work in agriculture. Beyond this, increased education and social awareness are seen
as contributing causes to women’s ability to earn money outside the home. A community profile
respondent (man, Village 3) indicated that in the past “society did not accept women working in the fields,
nowadays, it’s accepted as a job. She’s earning for her family”.. A hired woman in the same community
said, ‘Society honors women who work as hired agricultural labor. They respect us. They know we are working
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for the family. If you can give a contribution it raises your prestige. People look at you in a different way”.
This contributes to the community level empowerment of poor women. “Even poorer women are now
able to go to the Union Parishad and raise their issues and expect to be listened to. Her issues are taken seriously”
(Community profile respondent, man). When asked what they would do if mung bean harvesting was
mechanized, women rapidly listed some ideas, such as embroidery and making quilts. However, as in
Myanmar, women would need support in developing such cottage industries, and in particular in
selecting competitive businesses.

In Villages 3 and 4, social norms permit men to freely pursue their interests. Male respondents in
Village 3 commented that “Men have enormous power and liberty to do what they want. We don’t need
to think about social limitations. So, we have the maximum possibility to innovate”. Men are under
no obligation to consult with their wives. Even so, several men said they “discuss everything with
my wife”. Although men, as in Myanmar, tend to make key decisions around large assets, poor men
do not have such assets. A lack of capital, land and lack of local political support often hinder poor
men from doing things differently. One man said, “Our life is painful. You cannot understand it. It is
difficult to earn money by selling your labor in the fields. Poor people like us live hand to mouth”.

3.2.3. Research Question 3. How might this Change in Income Affect the Economic and Personal
Empowerment of Women Workers?

In the introduction, we said we were interested in whether the loss of income from mechanizing
mung bean harvesting could hamper the ability of women to make a meaningful life. Our data shows
that for women, their ability to contribute to their family’s needs, develop a sense of self-esteem and
develop a sense of renewing cultural identity are all important to them.

In both countries women’s visible participation in fieldwork and in providing income to their
families earns them respect from their families and from the wider community. In Myanmar,
the normative assumption is that women need to engage in paid work. Their earnings are important to
meet household needs. Today, no household can depend only on a man’s income. Women’s economic
contributions are noticed and valued in the household and in the community. Whilst a few women
respondents in Village 1 said that mung bean was not key to their family’s livelihoods, other women
said it was very important. “It is my main source of income”, and “Income from mung bean is higher
than selling fish and vegetables”. The data shows that income from mung bean forms 50–100% of a
woman’s earnings in this community. The money is spent on all household needs including food,
clothes, school fees, livestock inputs, social occasions, health and more.

Whereas in the past in Bangladesh women working in the fields were considered to be of
exceptionally low status, all the hired women respondents we met were proud of their work in
harvesting mung bean. Their financial contribution is valued by their husbands and recognized as
important by many others in the community. Women would certainly swop fieldwork for easier work
should it exist—but the income they currently earn from fieldwork is vital to their sense of self-esteem.
It is important to their household’s functioning, too, with women and men agreeing that women’s
income is critical to the education of their children. One man (Village 3) confirmed that his wife’s
income from mung bean covered one month of their outgoings and added, “We cannot run the family
without my wife’s income”. Women use their income to keep their children in school and into college.
Children recognize their mother’s efforts and “see it as important”. One woman (Village 3) commented
“My children are my dream and my life. I invest my income and my life in both of them. I pray they
won’t be like me. They’ll create a position for themselves in society”.

Turning to the renewal of cultural identities, in Myanmar it became clear that the importance to
respondents of being able to engage in various Buddhist ceremonies and community works cannot
be underestimated. They wanted to participate in donation ceremonies (which includes providing
food to the local monastery) and more generally through ‘good deeds,’ which includes providing
free labor to community works. These issues were raised by respondents because such deeds help
towards effective reincarnation, as well as contribute to village development and thus build good
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social capital. However, hired workers generally do not have enough time for such works, though
they do contribute annually to road repair. Hired women (Village 1) reported that “We try hard to
contribute to the wellbeing of the community, but we have little time and leisure to relax. We only have
an average of 15 days income per month and the other days we are always busy in mind trying to find
work and money”. Another added that “We can’t give money or food, but we can donate our time.
We contribute physical labor. Every year the roads have to be rebuilt after the floods in September or
October so we help for free”.

In Bangladesh, respondents face similar issues in relation to their ability to contribute effectively
to community needs and causes. Since men have much higher mobility, this was particularly an issue
for male hired laborers. As in Myanmar, men contribute labor rather than money to local causes.
This may include road maintenance, water switch gate operating and helping to build mosques.

4. Discussion

The research hypothesis of this article is that the (potential) impacts of mechanizing mung bean
harvesting are likely to weaken women hired workers’ economic and personal empowerment. The data
broadly confirm the hypothesis.

However, there are likely to be differences in impact within and between Myanmar and Bangladesh.
Mechanization is an inevitable process, and will remove an important source of income for women,
and to a lesser extent men laborers. In our two Bangladesh research sites, harvesting mung bean is the
only fieldwork task open to nearly all of the landless women we met. They are otherwise restricted to
engaging in time-consuming cottage industries with low profit margins, or working unpaid on the
family farm and in the home. In Myanmar, in Village 1 women earn between 50% to 100% of their
annual agricultural income from mung bean and 20%–28% of this is from harvesting and post-harvest
processing. In contrast, the impacts may be less serious in Village 2 as women may experience around
10% loss of income.

Will women be able to substitute this income? The evidence unsurprisingly suggests that the
impact of mechanizing mung bean harvesting is likely to differ according to the relative degree of
alternative on- and off-farm income generating opportunities available locally and nationally. Village 1
in Myanmar experiences low on-and-off-farm economic diversity. Gender norms mean that men
are far more likely to find work in local off-farm industries and services than women, particularly
married women with families—who form the bulk of hired laborers. In Village 2, though, women are,
potentially at least, more likely to be able to find alternative sources of income. The site benefits from
broader on-farm crop and livestock diversity than Village 1, and a much wider range of potential
income-generation opportunities locally. Over 70% of women have already moved out of agriculture
and gender norms are shifting to accommodate this. Even so, married women may find it harder than
their daughters or single peers to find other forms of income.

Our data indicate that a dynamic economic environment per se is insufficient to allow women to
take up alternative opportunities. The literature review noted that typical local off-farm opportunities,
such as construction and carpentry, tend to benefit men in Myanmar due to the gendered construction
of labor. In Bangladesh, the gendered construction of local labor opportunities is more constrained still,
with the added constraint that women’s mobility—which is part of a broader set of patriarchal concepts
around women’s roles and what they should be and do—is severely restricted. Furthermore, women we
met in both countries are primarily mothers, charged with household and care work, and this is another
factor that contributes to their lack of mobility. This means that women in both countries, with few
assets of their own, are largely confined to seeking, or building, economic opportunities within their
own communities. This is a challenging task. In Bangladesh, opportunities for women in off-farm
work appear to be stagnating after a period of sustained growth, and women are mainly concentrated
in low-paid insecure jobs rather than moving into white collar jobs [42].

What would a loss of income mean for the women respondents? A lower contribution to household
income may reduce their voice in intra-household decision-making. The important support that
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women in the Bangladesh sites can provide to their children to enable them to stay at secondary school,
and into tertiary education, may no longer function. Gender norms around “what is possible” for
women may potentially become more rather than less restrictive as women are pulled out of the field.
In locations such as Village 2 in Myanmar, where women are already pushing the envelope, and where
alternative employment exists for many, mechanization may simply speed up the pace of change.
Even so, it is probable that not all women will have the skills, time or capacity to adapt (otherwise they
most probably would have moved out of mung bean harvesting already). Overall, men across all sites
will be less affected since their participation rates in harvesting and post-harvest processing are low.
Also, men are less restricted by gender norms and can travel freely to find work elsewhere. This said,
the women and men respondents to this study have an extremely low asset base and they have, up to
now, lacked the resources to invest in alternative forms of income generation, including outmigration.
In all four study sites, women find it harder to innovate than men. Men rather than women are framed
as innovators, and so it is simpler for men to accrue family and community level support, and financial
resources to innovate.

Income is not the only proxy for empowerment. The human development approach, measured in
the Human Development Reports, considers the object of development to be about expanding the
capabilities of individual women and men to define and live the lives they want to have. In this shift
from desire to realization, people move from having a potential of being, and doing, into actually being
able to be, or to do [44]. Our data suggest that respondents make clear associations between doing,
and being, and income. Women shared ways in which their income benefited their families, for example
in Bangladesh through supporting their children’s education. They also shared ways in which their
lack of income hampered their ability to participate effectively in community level practices, including
religious observance. Research conducted in Cambodia [45] showed that rather than seeking personal
autonomy, women see empowerment as an outcome of contributing to, and gaining respect from,
others, including partners, the wider family and the community. Our findings echo this understanding.

Moving Forward

The dilemma explored in this article is the fact that mechanization of mung bean harvesting,
which is inevitable because it reduces farmers’ costs and increases profits, may well do harm to
potentially hundreds of thousands of women laborers who rely on harvesting mung bean for an
important part of their income. Given this scenario, development actors need to take mitigating
action. Investing in women’s capacity, helping them to develop small and medium-scale enterprises
(SMEs), and assisting them in entering new forms of work is important. However, such activities
do not challenge the underlying issue constraining women’s ability to take charge of their destinies.
This is that gender norms strongly determine appropriate behaviors for women and underpin local
assumptions of which work is considered suitable for each gender. One way forward is to invest in
gender transformative approaches [46,47]. These aim to stimulate change in norms and associated
behaviors to make a wider range of choices possible. Gender transformative approaches target gender
relations rather than women, or men [48–50], to facilitate transformation. They aim to ensure that men
as much as women benefit from transformation, and to ensure that the whole community sees the
benefits. We show how this could happen in Figure 1.
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Figure 1 sees promoting women’s agency (the spark) as key to moving forward. Without strengthening
women’s agency, and thus their power as actors, women will not be able to innovate and do things
differently. Moving anti-clockwise, it suggests that gender transformative approaches also need to
work on gender norms because they limit the scope of what women can be and do. Changing gender
norms and strengthening women’s agency is contingent upon men’s buy in, and in particular, that men
do not see women’s empowerment as a zero-sum game [51,52]. This is why gender transformative
approaches prioritize working with women and men together, and the wider community, to secure
change. At the bottom of Figure 1, we suggest that changes in gender norms can be facilitated by
a dynamic economy, but the economy per se does not define what is possible for women to be and
to do. We have already shown that norms can preclude women from actively engaging in various
economic activities. The economy provides opportunities which can be better taken advantage of by
women and men who possess the capacity to innovate. Moving upwards, we suggest that participation
in the economy in turn can promote women’s agency in a dynamic process of change. Turning to
outcomes, we suggest that effective implementation of gender transformative approaches, alongside
more traditional interventions to develop the economy and help build skills, capacity and assets,
women may become empowered both personally and economically. This could strengthen their sense
of self, and their ability to contribute to their families and community, and to get this recognized.
Empowerment is a goal in itself, but women’s empowerment may also facilitate other beneficial
development impacts.

5. Conclusions

The mechanization of farm operations is arguably inevitable as farmers adopt technologies that
reduce their input costs. It is a gradual and cumulative process that happens at different speeds
at different locations. In Myanmar and Bangladesh, the adoption of mechanization in mung bean
harvesting is likely to displace labor supplied by landless households. This is very likely to accentuate
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socio-economic disparities between community members—between farmers who can, and cannot
mechanize, and between farmers and landless people. The displacement of labor will probably have
disparate effects on women and men hired laborers as well. Women, particularly married women
in landless households, are likely to lose an important source of income. Men will be less affected
as they derive less income from mung bean harvesting, have more opportunities for off-farm work,
and are more mobile to seek employment elsewhere. However, the loss of women’s income in the
household budget may place stresses on men to earn more, and in general negatively impact on the
well-being of the whole family. This may have intergenerational effects if children are pulled out of
school or do not move into higher education. Mechanization thus forces a harsh tradeoff between the
social and economic sustainability of farmer livelihoods, and the social and economic sustainability
of the livelihoods of hired workers, and it has particularly harsh potential implications for women
hired workers.

Whilst government agencies are promoting the adoption of mechanization of agriculture in
Myanmar and Bangladesh with the aim of stimulating agricultural growth, it is important that such
initiatives are accompanied by socio-economic programs that attempt to mitigate potential impacts
on landless households and particularly women in such households. Such programs need to adopt
gender transformative approaches to stimulate change in norms and associated behaviors, among more
conventional investments in the economy, to make a wider range of choices possible.
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