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ABSTRACT

Background: Bangladesh has achieved notable economic progress in recent decades while
economic inequality increased. Special attention is warranted on the ultra-poor population of
the country. An 18 month-long economic development program, designed based on an ultra-
poor graduation approach, was implemented to alleviate poverty and improve child nutrition
in rural Bangladesh.

Objective: The study examined the impact of livelihood components of an economic devel-
opment program on outcomes related to poultry/crop production, consumption, and income
generation among the ultra-poor throughout quarterly follow-ups.

Methods: This secondary data analysis used the monitoring records of 2960 poor or ultra-
poor households receiving assets of (1) 9-26 ducks (n = 2125), (2) 11 chickens (n = 872), and/
or (3) vegetable seeds (n = 2407). Data measuring the production of assets, income genera-
tion, and consumption of assets were collected quarterly throughout 2019. To examine a one-
year-long trend in participation, production, income generation, and consumption of assets, a
one-way analysis of variance was conducted across the follow-ups. Additional analyses of
annual income and consumption comparing duck and chicken groups were performed using
linear regression models.

Results: The number of poultry assets per household decreased between the April- June and
July-Sep follow-ups, while consumption of poultry and vegetable assets increased during the
monsoon season (p < 0.001 for all). The vegetable production reflected seasonal fluctuations,
where the lowest production and income were reported during the monsoon and pre-
monsoon seasons. We observed increasing voluntary adoption of poultry farming among
the non-asset group for both duck and chicken over the follow-ups (p < 0.001 for all). The
households provided with duck assets gained a greater mean annual income compared to
the households provided with chicken assets.

Conclusions: Our findings highlight opportunities for strengthening the ultra-poor gradua-
tion approach on livelihood promotion in future scale-up in rural Bangladesh.
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Background attention on the ultra-poor population in Bangladesh.

Bangladesh has achieved significant economic pro-
gress, with its national GDP jumping approximately
200% between 2009 and 2019, a result of the joint
effort of international and national sectors [1].
Numerous poverty eradication strategies have been
tried in Bangladesh, including micro-credit projects
in the early 1980s [2] and economic development
(ED) programs, such as lump sum cash transfer or
livelihood development programs [3]. While overall
national economic growth has driven a reduction in
national poverty rates, from 48.9% in 2000 to 23.2%
in 2016 [4], the Gini index of Bangladesh jumped
concomitantly, from 25.9% to 32.4% between 1983
and 2016 [5]. The increasing discrepancy between the
rate of poverty decline and economic inequality
emerged as a continuing challenge, alarming special

Nationally, the disproportionate economic opportu-
nities may hinder the country’s progress [6]. Thus,
careful multi-dimensional efforts are needed to nar-
row the economic gap within the country.

A total of 31% of children under five years are
reported to suffer from stunting in Bangladesh [7]
Furthermore, a multi-year analysis of Bangladeshi diet-
ary patterns found that recent improvements in the
agricultural system rather decreased the household diet-
ary diversity, increasing adherence to monotonous diets
[8]. The majority of the consumption is from cereals,
where 58% is from rice alone. Thus, the subsequent
insufficiency of protein, fat, vitamin, and mineral
sources may exacerbate the malnutrition status in
Bangladesh [9]. The imbalanced diet and poor dietary
diversity may reflect the insufficient domestic
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Figure 1. Map of study area.

production of animal sources and micronutrient rich
foods. Of note, the poorest households were reported to
be more cereal-dependent than the richest group [10].

Despite many efforts for poverty eradication in
Bangladesh, marginalized populations were often
missed by conventional development programs. The
Graduation Approach (GA), developed to address
ultra-poor populations in Bangladesh, specifically
focuses on the limitations and needs of the ultra-
poor households to optimize program impact.
A holistic approach, including income security, liveli-
hood management, health, and education, may yield

synergistic outcomes to improve family resilience and
empowerment [11]. Moreover, education on asset
management, saving practices, and social integration
are essential to achieve sustainable affirmative
impacts for future generations.

While many studies have highlighted the effective-
ness of the GA across a variety of Low- and Middle-
income Countries (LMICs), some authors suggest that
the actual benefits of these programs have been inflated
in rhetoric [12]. Although the results of GA studies
showed real and relevant improvements to the state of
household economies, there was questionable support
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Figure 2. Household asset provisions.

for whether these improvements were significant and
sustainable enough to provide the ‘big push’ necessary
for households to graduate from poverty [12]. More
research is still needed to strengthen the impact bonds
and further assure the long-term effectiveness for pov-
erty eradication efforts.

The Bangladesh Rajshahi Division Maternal and
Child Nutrition (BRDMCN) program by World
Vision (WV) included activities in the realms of
economic development (ED) and social behavior
change communications to improve health and nutri-
tion. The ED pillar of the BRDMCN program
adopted the ultra-poor GA [13] to meet the immedi-
ate needs of the ultra-poor population, as well as to
build capacity to promote long-term economic gains.
The GA takes a holistic approach based on the four
primary pillars: social protection, livelihoods promo-
tion, financial inclusion, and social empower-
ment [3,11].

A recent meta-analysis compared the cost-
effectiveness of three different forms of social protec-
tion interventions (livelihood development, lump-
sum unconditional cash transfers, and graduation
programs) [14]. The study found more pronounced
long-term positive impacts on saving, household
assets, and productive assets from the graduation
initiatives. The meta-average of the ratios of impact
on annual consumption to cost was also calculated,
and the graduation programs had a greater benefit-
cost ratio of 0.11, compared to 0.09 for livelihood
programs [15]. A pilot study of randomized trials
among 10,495 households in Ethiopia, Ghana,
Honduras, India, Pakistan, and Peru found signifi-
cant positive impacts three years after program com-
pletion on food security, dietary quality, income
generation, and women empowerment [16].
Another multi-year analysis on the impact of the
graduation program found 7-year-long sustained
positive impacts on social protection indicators,
including access to secure employment, poverty

reduction, women empowerment, and child well-
being [17].

The primary goal of WV’s graduation program is
to place ultra-poor families on an upward economic
trajectory, providing them with a means of self-
employment that will allow them to be self-reliant.
Evaluating the impact of ED programs conducted by
WV in supported communities is vital to program
success and sustainability. Yet, limited studies have
examined the impact of ED programs implemented
by WV in Bangladesh.

To track the success of the livelihood components
of its program, this study, using the monitoring data
of a GA program, examines the component related to
poultry/crop production, consumption, and income
generation among beneficiary households in rural
Bangladesh. Specifically, the study compares out-
comes across quarterly follow-ups and asset group
types to determine the program impact and inform
best practices for strengthening programs. Primary
outcomes include asset management, income, and
asset maintenance, measured over four quarterly fol-
low-ups among beneficiary households from Jan to
Dec 2019. Consumption of assets is a secondary out-
come, which is considered within asset management
for the seasonal analysis and is analyzed on its own
for the asset group analysis.

Methods
Study settings

The present study is a secondary data analysis using
the program monitoring records of three Upazilas in
the Joypurhat District of the Rajshahi Division,
located in rural Bangladesh (Figure 1). WV had
a longstanding presence in the region and had made
important strides in reducing malnutrition through
rural development programs. Based on nutrition
improvements seen in a few communities supported
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Table 1. Asset management characteristics of the participating beneficiaries in ED program in Bangladesh over 12-months

follow up.
3mo F/U 6mo F/U 9mo F/U 12mo F/U
(JAN-MAR 2019) (APR-JUN 2019) (JUL-SEP 2019) (OCT-DEC 2019)
Asset Mean (+SD) Mean (+SD) Mean (+SD) Mean (+SD) p-value®
Duck ? Total household® 1228 1232 1223 1233
Asset per household® 9.2 (5.7) 14.9 (10.0) 8.0 (8.1) 6.2 (5.8) <0.001
Newly born® 2.5 (4.8) 23 (5.1) 1.1 (3.5) 1.2 (3.6) <0.001
Newly purchasedb 1.0 (2.8) 1.0 3.0 1.1 (6.3) 0.9 (2.1) 0.57
Died® 3.7 (2.5) 3.1 (3.3) 45 (5.4) 1.8 (3.6) <0.001
Meat consumed” 0.2 (0.6) 0.6 (1.3) 1.9 (2.3) 1.2 (2.4) <0.001
Egg consumed”® 73.0 (99.8) 59.1 (119.8) 47.2 (73.8) 40.6 (59.9) <0.001
Asset sold® 1.5 (3.3) 0.9 (2.3) 2.7 (4.7) 1.0 (3.0) <0.001
Income (TK) b 1009 (1208) 694 (1207) 971 (1334) 582 (1055) <0.001
Chicken Total household® 856 872 861 872
Asset per household® 9.0 (5.9) 16.9 (13.6) 10.7 (10.8) 8.2 (8.7) <0.001
Newly born® 14 (4.3) 22 (5.2) 2.5 (5.1) 3.2 (5.6) <0.001
Newly purchasedb 1.8 (3.5) 1.6 (7.3) 14 (4.8) 1.2 3.1) 0.19
Died® 4.0 (3.3) 4.0 (4.1) 43 (43) 2.5 (3.4) <0.001
Meat consumed® 0.5 (1.2) 0.9 (2.1) 2.8 (3.8) 2.4 (4.0) <0.001
Egg consumed® 13.2 (35.0) 25.4 (57.5) 35.9 (69.5) 23.7 (48.4) <0.001
Asset sold® 0.9 (2.8) 0.7 (2.1) 32 (5.7) 2.0 (4.1) <0.001
Income (TK) b 292 (748) 333 (752) 753 (1244) 544 (1129) <0.001
Vegetable Total household ° 1709 2407 2358 2407
Produced (kg) ® 26.8 (41.2) 14.7 (39.8) 17.0 (39.3) 20.1 (47.7) <0.001
Consumed (kg) b 15.0 (20.4) 7.8 (12.6) 10.7 (14.7) 12.0 (19.8) <0.001
Sold (kg) b 14.2 (40.0) 6.9 (32.2) 6.3 (23.8) 8.1 (36.4) <0.001
Income (TK) b 256 (730) 92 (391) 85 (337) 118 (466) <0.001

Abbreviations: ED, Economic Development; SD, Standard Deviation; TK, Bangladeshi Taka

®Households with 11 ducks as the initial asset in the ED program.

POne-way analysis of variance (ANOVA) was conducted across the quarterly follow-ups.

P-value was generated by chi-square test.

by WV in the Joypurhat District, the District Civil
Surgeon requested to expand nutrition programs in
communities without existing activities. The
BRDMCN program was designed and implemented
from March 2018 to December 2020 jointly by World
Vision Bangladesh (WVB) and World Vision Korea
(WVK) [18]. The goals of the BRDMCN program
were to improve household livelihood and promote
infant feeding practices and child nutrition in rural
Bangladesh. The BRDMCN included two main stra-
tegic components: a social behavior change (SBC)
component and an ED component. Detailed program
information is described elsewhere [18].

ED program

WYV has developed a comprehensive training guide
for the assessment, design, and evaluation of liveli-
hood programs. The operation period of the gradua-
tion program is generally 18 to 24 months long [3],
and the program provides training in technical skills,
asset transfers, enterprise development, and saving &
planning strategies for ultra-poor households [11].
The present study specifically focuses on the liveli-
hood component of GA within ‘ED’ component.
However, to align with the linked studies from the
parental project [18], the term ‘ED’ will be used to
describe the overall impact of the livelihood compo-
nent in the present study.

The BRDMCN team, community facilitators, and
community leaders screened and selected the ED
program beneficiaries. First, 15,489 ultra-poor house-
holds were selected based on the wealth ranking
index by the WVB. Data on ownership of household
durable goods, dwelling characteristics, potable water
source, and sanitation facilities were collected. The
scores of each asset were summed to generate the
total score of individual households, then ranked
into quintiles. The participant’s capability, interest,
and living environments for asset distribution were
also assessed. Based on the acquired information,
participants were assigned to either agricultural or
non-agricultural groups. Out of 15,489 households,
a total of 2960 ED households with young children or
currently pregnant members were selected as benefi-
ciaries, including 1762 households with children
under two years old and 1198 households with preg-
nant women [18]. Of the 2960 households, 1332 were
categorized as poor and 1628 households were con-
sidered ultra-poor by the project’s wealth ranking
process.

After consultation with community facilitators, the
enrolled 2960 households were matched to appropri-
ate asset type(s). The consultation considered house-
hold resources, skillsets, and motivation. Groupings
resulted in households receiving ducks (n = 2125),
chicken (n = 870), vegetable seeds and garden train-
ing (n = 2075), and/or 1 to 4 nursery fruit trees
(n = 1511). Various trainings — including livelihoods
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Table 2. Asset maintenance and new adoption of ducks, chicken, and vegetables of the participating beneficiaries in ED

program in Bangladesh over 12-months follow up.

3mo F/U 6mo F/U 9mo F/U 12mo F/U
(JAN-MAR 2019) (APR-JUN 2019) (JUL-SEP 2019) (OCT-DEC 2019) p-value ®
Characteristics n n (%) n (%) n (%) n (%) n (%)
Households maintaining ducks among duck group 2095 2032 (97.0) 2052 (97.9) 1829 (87.3) 1770 (84.5) <0.001
Households newly adopting ducks among non-duck group 865 14 (1.6) 61 (7.1) 97 (11.2) 156 (18.3) <0.001
Households maintaining chicken 872 801 (91.9) 818 (93.8) 728 (83.5) 696 (79.8) <0.001
Households newly adopting chicken from non-chicken group 2088 146 (7.0) 217 (10.4) 343 (16.4) 974 (46.6) <0.001
Households producing vegetables 2403 N/A 1584 (65.9) 1671 (69.5) 1773 (73.8) <0.001

Abbreviations: ED, Economic Development;
?P-value was generated by chi-square test.

technical training, business training, financial literacy
training, and social empowerment mentoring - were
provided for the participants. Gardening trainings
included two days of gardening instruction for house-
holds receiving vegetable seeds. Business operation
trainings were held only for participants with prior
microbusiness experience (n = 230). Quarterly educa-
tion sessions on monetary savings techniques were
included for all program participants (n = 2960). In
addition to the quarterly trainings, community facil-
itators held monthly meetings on savings in each
community. Additional program technical support
was provided by the Department of Agriculture
Extension and Livestock. The monitoring records of
households receiving nursery trees (n = 1511) are
excluded from analysis at one-year follow-up due to
a longer period of nurturing prior to income
generation.

Data collection

A collaborative M&E system was established by
a group of researchers and the project team to collect
monitoring and outcome data of the BRDMCN [18].
The objectives of the monitoring system were to
gather the data needed to evaluate the intended out-
comes and identify households in need of additional
support. The data was collected via paper forms by
285 community facilitators for 2960 households. The
data from forms submitted to a WV M&E officer was
transferred to an excel-based tracking system.

The monitoring data collected for households
receiving ducks or chickens were 1) asset manage-
ment: total number of assets, number newly born,
number newly purchased, and number died; 2)
consumption: consumed number of duck/chicken
meat and eggs; and 3) income: income by selling
duck/or chicken and eggs. For groups receiving
vegetable assets, the following data were col-
lected: 1) amount produced, amount consumed,
and amount sold and 2) income: income from sell-
ing vegetables.

The community facilitators visited each household
to measure and record relevant data on a quarterly

basis throughout 2019 (3-month follow-up: Jan-
March; 6-month follow-up: April-June; 9-month fol-
low-up: July-Sep; 12-month follow-up: Oct-Dec).
During each visit, monitoring staff assessed the need
for additional training, resources, or assets.

Variable construction

Primary Outcomes:

(1) Asset management: includes number of assets
present, born, purchased, died, and consumed.

(2) Income generation: generated revenue from
selling assets (poultry meat, eggs, and vegeta-
bles). 85 TK is approximately equivalent to
$1 USD.

(3) Asset maintenance: indicated the percentage of
households with assets present (>0 assets) at
each follow-up. The asset maintenance was
also assessed among counter asset group who
may have invested in further assets different
than their initial group (defined as households
that did not initially receive the asset).

Secondary Outcomes:
Asset  consumption:
household.
For primary and secondary outcomes, the number
of poultry and eggs and the amount of vegetable (kg)
were recorded.

assets consumed by

Statistical analysis

A longitudinal analysis was conducted to test the
association between categories (asset groups) and
time (follow-up periods). All statistical analyses were
conducted via Stata (Stata/IC 16.1, StataCorp); all
tests were two-sided, and the significance level
P < 0.05 was considered significant.

For trend analysis of asset management, the
dataset was reshaped to a longitudinal format,
and one-way ANOVAs were conducted to com-
pare the means and standard deviations (SDs)
across the quarterly follow-ups of asset character-
istics, including participating households, assets
per household, newly born, newly purchased,
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asset deaths, consumption, number sold, and
income. To correct for the distribution of addi-
tional duck assets at 6-month follow-up, and to
keep outcomes included in asset group analysis
consistent (i.e. income measures), households
receiving fewer or greater than 11 ducks were
eliminated from duck asset group analysis. In
sum, the number of households for each asset
were 1233 for duck, 872 for chicken, and 2407
for vegetables.

Asset maintenance over 12 months was ana-
lyzed every three months. Differences in mean
values with SD of each quarterly follow-up were
determined using one-way ANOVA tests. The
proportion of households who maintained or
increased the initial asset provision was examined
for each asset type. 2095 and 865 households were
analyzed for duck maintenance and purchase. 872
and 2088 households were analyzed for chicken
maintenance and purchase. 2403 households were
examined for vegetable production.

Mean (£SD), median and interquartile range
(IQR) for the annual income and consumption
of chicken and duck groups were calculated. The
linear regression model was used to calculate the
B-coefficient with 95% confidence intervals (95%
CI) for the association between the two asset
groups, with the chicken group as a reference.
On the basis of model 1, model 2 was additionally
adjusted for the community location.

Results
Asset distribution

In total, 2125 households received ducks through-
out 3- and 6-month follow-ups (Figure 2 and
Table 1). 2095 households received ducks in
Nov-Dec 2018 and 560 households received
ducks in January-February 2019. 530 of the 560
households had previously received ducks at base-
line and 30 of the households received their first
and only batch of ducks after the 3-month follow-
up. Among households receiving duck assets, the
number of assets per household were 9 (n = 30),
11 (n = 1233), 17 (n = 375), 20 (n = 461), and 26
ducks (n = 69), with a mean duck asset provision
of 14.4 ducks (Figure 2).

All  households receiving chicken assets
received 11 chickens (n = 872) at baseline.
A total of 2407 households received vegetable
seeds/gardening training. There was a significant
overlap in the distribution of seeds with other
assets. 607 (70%) households receiving chicken
also received seeds, while 1822 (86%) duck house-
holds received seeds.

GLOBAL HEALTH ACTION e 7

Seasonal comparisons

Asset management

The numbers of assets present, born, died, consumed,
and sold were found to be significantly different for
duck, chicken, and vegetable groups across the fol-
low-ups (p < 0.001, for all). The numbers of assets
purchased were not significantly different across fol-
low-ups (Table 2).

Total number (Mean (£SD)) of ducks present at the
quarterly follow-up was 9.2 (5.7) at 3-month follow-up,
then increased to 14.9 (10.0) at 6-month follow-up, and
then decreased to 8.0 (8.1) at 9-month follow-up, and
6.2 (5.8) at 12-month follow-ups. Total number of
chickens present at the quarterly follow-up was 9.0
(5.9) at 3 months follow-up, then increased to 16.9
(13.6) at 6-month follow-up. The number then
decreased to 10.7 (10.8) at 9-month, and 8.2 (8.7) at 12-
month follow-ups. Vegetable production declined from
26.8 (41.2) at 3 months, to 14.7 (39.8), 17.0 (39.3), and
20.1 (47.7) kgs at 6-, 9-, and 12-month follow-ups. Both
duck and chicken groups reported peak asset per house-
hold at the 6-month follow-up, while the vegetable
group reported highest mean asset at 3-month follow-
up.

The highest number (£SD) of asset offspring
born was found at 3-month follow-up for the
duck group 2.5 (4.8) and tended to decrease
over the course of 12 months. On the other
hand, the chicken group tended to increase the
offspring number and reported 3.2 (5.6) chicks at
the 12-month follow-up. The highest number
(£SD) of asset deaths was reported at 9-month
follow-up for both groups - 4.5 (5.4) for the
duck group and 4.3 (4.3) for the chicken group.
No seasonal difference was observed regarding the
asset purchase for both groups (p = 0.58 for duck
group, p = 0.19 for chicken group).

The duck group increased their meat consump-
tion over the quarterly follow-ups; a mean (£SD) of
0.2 (0.6), 0.6 (1.3), 1.9 (2.3), and 1.2 (2.4) ducks, at
3-, 6-, 9-, and 12-month follow-ups, respectively.
However, the duck group’s egg consumption
decreased gradually from 73.0 (99.8) to 59.1
(119.8), 47.2 (73.8), and 40.6 (59.9) duck eggs
across the four respective follow-ups. Among the
chicken group, both meat and egg consumption
peaked at the 9-month follow-up: 2.8 (3.8) chickens
and 35.9 (69.5) chicken eggs. Households with
vegetable assets consumed a mean (£SD) of 15.0
(20.4), 7.8 (12.6), 10.7 (14.7), and 12.0 (19.8) kgs of
vegetables across the four follow-ups.

Number of poultry assets (£SD) sold peaked at
9-month follow-up for both ducks (2.7 (4.7)) and
chickens (3.2 (5.7)). Selling for the vegetable
group (in kg) peaked at the 3-month follow-up
(14.2 (40.0)).



8 P. VOLPENHEIN ET AL.

Income

Significant seasonal trends in income were found
among all asset groups — duck, chicken, and vegetable
groups (p < 0.001, for all). Both ducks and vegetable
groups reported peak income per household (+SD) at
the 3-month follow-up: 1009 (1208) TK and 256
(730) TK, respectively, while the chicken group
reported its highest mean income at the 9-month
follow-up (753 (1244) TK).

Asset maintenance

Among households that received ducks as assets
(n = 2095), the proportion of those maintaining
duck presence was 97.0% at 3-month follow-up
and decreased to 84.5% at 12-month follow-up.
Notably, the proportion of households that did
not receive duck assets but newly started duckling
farming (n = 865) increased from 1.6% at
3-month follow-up to 18.3% at 12-month follow-
up.

Among the households that received chickens as
assets (n = 872), the proportion of participants main-
taining chickens was 91.9% at 3-month follow-up and
decreased to 79.8% at 12-month follow-up. The pro-
portion of households that did not receive chicken as
assets but started to possess chickens later increased
from 7.0% at 3-month follow-up to 46.6% at 12-
month follow-up. The proportion of households
maintaining vegetable production increased through-
out the quarterly follow-ups.

Asset group comparisons

The annual income and consumption of the assets
among the households with 11 ducks was compared
to households receiving 11 chickens (Table 3).

Income

The difference in income between meat alone (log-
transformed B of 1.15 (p = 0.003)), eggs alone (log-
transformed B of 2.21 (p < 0.001)), and meat and
eggs combined (log-transformed f of 1.65
(p < 0.001)) were all found to be significant
between the duck and chicken asset groups
throughout the study year. The combined mean
annual earnings (+SD) from the selling of meat
and eggs combined was higher for the duck group
(3267 (3246) TK) than the chicken group (1930
(2321) TK). The mean annual income from meat
sales alone was higher for the duck group (1480
(1892) TK) than the chicken group for (1283
(1655) TK). Concerning the poultry eggs, the
mean income was higher from duck sales (1778
(2253) TK) than from chicken sales (657
(1376) TK).

Consumption

Annual consumption of eggs was significantly higher
in the duck group (223.5 (234.5) eggs) than in the
chicken group (101.1 (138.6) eggs) (log-transformed
B of 2.40 (p < 0.001)). Poultry consumption was
lower in the duck group (3.8 (3.7) ducks) compared
to the chicken group (6.6 (6.0) chickens) (log-
transformed P of 0.084 (p < 0.001)).

Discussion

Leveraging a year of monitoring data from
a livelihood promotion program, this study evaluated
the one-year impact of a graduation approach pro-
gram in Bangladesh. The asset status of households
with ducks, chickens, or vegetables showed a decrease
in the number of assets per household between
the second period and third follow-up period, while
an increase in asset consumption during the mon-
soon season period. Moreover, the participating
households reported voluntary income generation
by purchasing additional assets, beyond the initial
supply. In the analysis of asset value, households
breeding ducks presented a better performance in
income generation than those breeding chickens.

Our results aligned with findings from other simi-
lar studies in LMICs Ethiopia. A study reported ben-
eficial outcomes of household agricultural practices,
such as home gardening or livestock farming, includ-
ing improvements in food security [19], dietary diver-
sity [20,21], and nutritional status [22]. The vegetable
production of the households reflected seasonal fluc-
tuations in Bangladesh, where the lowest production
and income were reported during the monsoon and
pre-monsoon season.

The number of ducks (Mean: 4.5) and chickens
(Mean: 4.3) dying reached its peak in July to
September, Bangladesh’s rainy season. Multiple stu-
dies depicted poultry disease, including aflatoxicosis,
nutritional deficiency, and infectious bursal disease,
as major constraints for the poultry industry in
Bangladesh [23,24]. Of note, previous investigation
of the prevalence of poultry disease in the Narsingdi
district of the country reported the highest incidence
rate of poultry diseases during the monsoon season
(47%), followed by summer (28%) season [25]. Given
that the usual Bangladeshi diet fails to meet dietary
recommendations for protein, specific training in
poultry farming, an essential component of asset
management, could offer opportunities for improving
protein intake.

The national festival, Eid al-Adha, may also
explain the gap between the second (Apr-June) and
third (Jul-Sep) survey cycles in asset management.
We observed the highest number of poultries sold for
both duck (Mean: 2.7) and chicken (Mean: 3.2)



households during the third survey cycle. Such trends
may be due to the compensation mechanism to offset
the temporal increase in expenditure during the Eid
festival. During the most honored annual event for
Muslim countries, Islamic people increase their
expenses to purchase the festival goods [26] and
slaughter a massive number of animals to celebrate
and prepare holiday foods [27]. The rise of sales price
due to the increased demand for meats during the
festival season may have encouraged the participants
to sell assets at a higher rate. We also observed the
highest poultry consumption during the same period,
where similar assumption indicates that the festival
may necessitate greater intake of poultry assets.

The decline of food security during the monsoon
season may be an alternate explanation for the high-
est meat and egg consumption among the poultry-
breeding households from July to September. Prone
to frequent flooding and food shortage, the peak
monsoon season may alter the food availability of
the households, through market price fluctuation
and increased mortality of livestock [28]. The asso-
ciation between monsoon season and child nutri-
tional status has been previously investigated
globally [29,30]. A study examining 600 households
in Dinajpur, Bangladesh, reported a higher preva-
lence of household food insecurity and child wasting
during the monsoon season than in the dry season
[28]. Decreased dietary diversity and increased unem-
ployment may exacerbate child undernutrition dur-
ing the rainy season. The ED program could offer an
opportunity for households to earn year-round
income, thus improving purchasing power for exter-
nal food during seasons of vulnerability, while also
providing access to direct food sources, so long as the
asset base remains stable. However, additional pro-
gram support should be available to households dur-
ing this time to ensure that the program participants
do not deplete their assets during seasons of
vulnerability.

Regarding asset management, several aspects
should be strengthened in future implementation:
education to enhance breeding techniques, vaccina-
tion for poultry disease, support during the monsoon
season, and education on asset management and asset
depletion prevention. Further economic studies are
suggested to support household asset management to
meet optimal benefits from income generation and
food security.

We observed a significant rise in poultry purchases
among the counter asset group. Perhaps the increased
demand for poultry and change in buying behavior
among counter asset groups may indicate the ED
program’s spill-over benefits, such as diversification
of assets among participating households. The posi-
tive transmission effect of the technical, educational,
or behavioral support of the development programs
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in the vulnerable population has been reported in
multiple literatures [31,32]. Empirical evidence from
India found a spill-over effect of education, where
each additional year of education significantly
increased household farm productivity. The World
Food Programme (WFP) took a similar approach in
targeting populations in northwest Bangladesh via its
Food Security for the Ultra-poor (FSUP) project,
reaching approximately 30,000 households [33]. The
WEP study reported both intra- and inter-household
spill-over benefits and improved nutritional status
among the participating household children.
Further, positive changes of the neighboring non-
participants were found, including enhanced produc-
tion capacity, asset management skills, knowledge
transmission, increased health behavior and knowl-
edge, women empowerment, and social networks
[33]. The study outcome may support the previous
suggestion by Kidd & Bailey-Athias [12], where the
complex multi-step structure was highlighted in
order to extend impact bonds throughout the com-
munity. While a year-long follow-up of the ED pro-
gram showed positive behavior changes for income
generation, further epidemiological studies with
robust study designs are warranted to examine the
long-term sustainability of program outcomes.

Duck assets appeared to be more effective at gen-
erating income than chicken assets. When comparing
the poultry eggs, the mean income generated from
ducks was more than double the income from chick-
ens. The nutritional benefits of poultry have been
investigated in various studies [34,35], where meat
and eggs are dense in calories and protein, with
ample amounts of vitamins and essential amino
acids [36-38]. Of note, ducks may be an optimal
option for the beneficiaries when considering the
productivity and waterfowl habitat of Bangladeshi
wetlands. A study examining the small-scale livestock
farming in Kenya reported higher hatchability
(82.3%) and fertility (89.5%) in ducks compared to
chicken (66.2% and 82.8%, respectively) [39]. Further,
another study of 100 farmers of rural Bangladesh
observed maximum egg production during the rainy
season, partially due to the greater availability of
natural feed sources in ponds [40].

Poultry raising is a productive alternative for
smallholder farmers, who cannot raise large livestock
animals. The average Bangladeshi household raises
approximately 7 chickens and 4 ducks [41,42].
Although duckling is an efficient dietary and income
source, technical, feeding, disease, marketing, and
environmental constraints hinder the optimum out-
come of the practice [43]. Another cross-sectional
survey of 771 coastal duck farms in Bangladesh
observed 0.53 times lower odds of suboptimal egg
production among educated farmers (p < 0.001)
[44]. Our results align with accumulating evidence,
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where a holistic approach is needed to support the
ultra-poor population. Our findings further suggest
that appropriate interventions, such as rearing skills
and livestock vaccinations, may improve the produc-
tivity and sustainability of the ED program. The
mechanisms behind the benefits of household con-
sumption of assets should also be considered.

Recently, the prolonged COVID-19 pandemic has
exacerbated food insecurity in LMICs, where
a significant association between income decline
with lower household food security and dietary diver-
sity was reported in Bangladesh [45]. An investiga-
tion among a Filipino population participating in the
graduation program found enhanced household resi-
lience regarding financial and food security during
the pandemic [46]. Hence, the multi-dimensional
interventions of the ED program may suggest
a greater potential for sustained momentum during
a crisis.

Our study has several strengths. First, the sample
size included in the program was large, including
2960 households. Second, our analysis was based on
repeated longitudinal measurements over one year.
Furthermore, the study examined the asset invest-
ment behaviors among counter-asset groups, imply-
ing a positive spill-over effect throughout the
community.

However, several limitations should be considered.
First, the long-term effectiveness and sustainability of
the ED program including asset management will
require a multi-year analysis. While asset manage-
ment is a key component to the sustainability of the
ED program, our data showed a trend of asset deple-
tion throughout the first year analysis. Second, the
study only included ultra-poor households from three
districts in the Rajshahi Division, which decreases the
generalizability of the study outcomes to the rural
population. As participant characteristics, knowledge
in farming, and the agricultural environment may
differ by region, additional studies considering the
disparities should be considered. Third, the Eid festi-
val and rainy season overlapped; hence, we could not
separate the impact of rainy season and cultural
events on the study outcomes. Moreover, all program
activities, such as selling, consumption, and income,
depended on program participants’ recall. The data
might be biased toward favorable outcomes, as
households may inflate actual consumption and sell-
ing numbers. Last, we are limited by the available
data as the monitoring records did not assess demo-
graphic, baseline, and dietary information of the
participants.

The evidence found in this analysis is important
for organizations and donors who are interested in
rural development. This study presents a year-long
trend in the profit, consumption, death, and sales of
the three asset types, using the GA protocols in rural

Bangladesh. The findings from the current study
suggest a multi-dimensional approach to enhance
the livelihoods of the ultra-poor population in
Bangladesh, and further recognizes the feasibility of
the ED program to support the vulnerable population
in the region. A quick turnaround of income is
important for ultra-poor households to sustain their
daily livelihoods. More evidence is warranted to
examine the long-term effect of ED activities on
household economies and food security. Further stu-
dies, including cohort, intervention, or randomized-
controlled trials, are suggested considering the het-
erogeneity of demographic features, to make more
robust comparisons between asset groups.
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