Proceedings of International Conference on Civil Engineering Research & Innovations, 12 - 14 December 2025
Rajshahi University of Engineering & Technology, Rajshahi, Bangladesh

Paper ID: 36

Climate and Pandemic-Induced Livelihood Disruptions in Coastal Bangladesh: A
Social-Ecological Perspective

Md. Masud Rana!, Ahmed Ishtiaque Amin Chowdhury?, Sara Nowreen?, Mashfiqus Salehin*

Institute of Water and Flood Management (IWFM), Bangladesh University of Engineering and Technology
(BUET), Dhaka-1000, Bangladesh. (masud.raj82@gmail.com)

Hnstitute of Water and Flood Management (IWFM), Bangladesh University of Engineering and Technology
(BUET), Dhaka-1000, Bangladesh. (ishtiaque.c.a@gmail.com)

3Institute of Water and Flood Management (IWFM), Bangladesh University of Engineering and Technology

(BUET), Dhaka-1000, Bangladesh. ( sara.sohel@gmail.com)

“Institute of Water and Flood Management (IWFM), Bangladesh University of Engineering and Technology

(BUET), Dhaka-1000, Bangladesh. (msalehin1968@gmail.com)

*Correspondence Author E-mail: masud.raj82@gmail.com

Abstract

The study analyzes the impact of natural disasters and the COVID-19 pandemic on livelihood at the population
and socio-economic level in Bangladesh. According to the data, a large percentage of people <29, 40-49, 50-59,
and >60 years suffered from livelihood disruptions by natural disasters, and the most disrupted was for the age
group 30-39 years by the pandemic. Economic achievement affects susceptibility patterns; those with no
secondary, formal, or graduate schooling were more prone to natural disasters, whereas those who had primary
and upper secondary schooling were disproportionately vulnerable to the pandemic. Susceptibility also varied by
the manner in which one lived their livelihood. Those depending on ecosystems, such as farmers and fishermen,
were more likely to be affected by natural disasters, whereas non-ecosystem-based workers were more affected
by the pandemic. The presence of more sources of income also mattered, with COVID-19 affecting single-
livelihood bearers more and environmental shocks affecting triple-livelihood bearers more. The second, fourth,
and lowest quintiles were more affected by natural disasters, whereas the top and middle wealth quintiles were
more affected by the epidemic. Geographically, Sundarbans region was most disrupted by natural disasters, while
the southern central region and those under Tidal River Management were more disrupted by COVID-19. The
implications of these findings are that interventions specific to groups are needed to build resilience in vulnerable
groups by age, educational attainment, occupation, economic status, and location.
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Introduction

Bangladesh's coastal strip supports a diversified people, whose livelihood is influenced by the geography and
environment. They may be loosely defined as non-ecosystem-based or ecosystem-based (eco-livelihoods). Eco-
livelihoods based on natural resources such as aquaculture, agriculture, and fishing are reliant on natural resources
and are extremely sensitive to environmental risks such as cyclones, sea-level rise, and saltwater intrusion (Alj,
2019; Shahid, 2010). Non-ecosystem livelihoods, such as trade, transport, and services, are more independent of
the environment and are stable, though constrained by economic and infrastructure factors.

It is essential to know environmentally responsible behaviors for sustainability attainment, particularly in socio-
ecological environments such as the coastal area of Bangladesh. Sustainable livelihoods which take care of
environmental needs, social needs, and economic needs are critical, particularly for those communities relying on
ecosystems. Age, gender, and education have roles to play in environmentally responsible behaviors. Older people
tend to retain traditional sustainable traditions (Davis & Green, 2020), but women tend to engage in green
activities more and Education plays a great role too; while greater education raises awareness, traditional
knowledge among the less educated could lead to long-term behaviour (Ali and Ahmad, 2019).

Family size and number of earners influence sustainability involvement. More earners can lead to investment in
green technology, but larger households can adopt resource-saving habits due to necessity (Khatun & Rahman,
2019). The duration of engagement in eco-livelihoods demonstrates awareness of sustainability, as long-term
reliance on nature inculcates the desire to conserve resources (Roy et al., 2022). Behaviours are shaped by socio-
ecological system (SES) determinants such as location, local culture, and economic context. For example, the
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Sundarbans area, which has rich biodiversity, encourages active community participation in conservation activities
(Wong & Chang, 2021). Sustainability is influenced by factors such as family income index and housing, but it is
the poor communities that adopt greening as a necessity (Howard & Stone, 2017; Samuels, 2020). This study
investigates how demographic, socioeconomic, and environmental characteristics, such as age, gender, education,
family structure, livelihood activity, SES, wealth, and income, impact environmentally sustainable behavior. With
increasing urbanisation and industrialisation, the majority of people have turned to non-ecosystem livelihoods.
These jobs, although less nature-dependent, have possibly larger ecological footprints, which raise sustainability
concerns (Satterthwaite, 2020).

Demographic factors such as education, gender, and age influence this movement. Young people are inclined to
work in urban areas (Smith & Kadir, 2019), and men are more involved in manufacturing such as building, while
women primarily take up retail and care sectors. Education plays an important role in predicting non-ecosystem
employment and is most likely correlated with higher income and expenditure (Cohen & Tonini, 2021). Household
characteristics also play a role. Large households are able to diversify their income sources, but the multiple
workers tend to pursue formal schooling and move to urban areas (Rahman & Hossain, 2019). Non-ecosystem
occupations tend to have established working hours that are stable but may occasionally conflict with work-life
balance (Davidson & MacKinnon, 2021).

This study analyses how demographic, socioeconomic, and ecological variables impact involvement in non-
ecosystem-based livelihoods and the consequences for sustainability.

Material and Methods

Study Design and Participants: The study was cross-sectional in nature, focusing on three socio-ecological
systems (SES): Sundarbans, South Central, and Tidal River Management (TRM) zones. The areas are spread over
two large divisions in Bangladesh: Khulna and Barishal, each with distinct environmental and socioeconomic
characteristics. The Sundarbans SES has the world's biggest mangrove forest; the South-Central SES enjoys
coastal tracts of intense agricultural activity; and the TRM zone is noted for innovative water management
techniques aimed at countering waterlogging and land degradation. The population under study was chosen from
sets of individuals across these zones, representing the entire array of numerous socioeconomic processes that
take place in these important coastal regions.

Study area: Bangladesh's coastal area, such as Khulna, Bagerhat, Satkhira, Jashore, Barguna, Pirojpur, and
Patuakhali districts, is vital to the country's socioeconomic existence. The southwest and south part of Bangladesh
is marked by its distinctive physical characteristics, diversified ecosystems, and people who depend almost
entirely on natural resources.
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Figurel: Study area TRM, South central and Sundarbans map and data collection procedure

Sampling procedure: For sample size determination, the current study used a multistage random sampling with
proportionate allocation. Khulna Division consists of ten districts, while Barisal Division has six. Seven districts
were randomly selected from the two divisions, first. In the second step, 16 Upazilas were randomly selected from
a total of 79. In the third step, 39 unions were randomly selected from 739 unions. The fourth stage involved
randomly selecting one mouza or hamlet from each of the 39 unions. Lastly, households were randomly selected
proportionately from each village, and 1822 data was taken at random by using a proportional allocation based on
village household size.

2690



Proceedings of International Conference on Civil Engineering Research & Innovations, 12 - 14 December 2025
Rajshahi University of Engineering & Technology, Rajshahi, Bangladesh

Data collection process: The data for the current research were gathered between September 2022 and August
2023. All the respondents were adults belonging to socio-ecological systems (SESs) in Bangladesh, i.e., the
Ganges, Brahmaputra, and Meghna Delta regions. The data gathered consisted of socio-demographic information,
livelihood data, and natural hazard-related data. The questionnaire was originally written in English, translated
into Bangla through KoBo software, and then piloted by professionals and volunteers from different countries,
including England, Thailand, India, and Vietnam. A pilot study was carried out to validate and improve the
simplicity and ease of response of the questionnaire.

These interviews were carried out by twenty trained and experienced field researchers. They worked under the
close supervision of the principal investigator and were provided with intensive training. The initial field visits
were observed to make sure that the survey instruments were properly administered.

Inclusion & Exclusion criteria: The study enrolled as participants only adults, household members, and
household heads living in the Ganges-Brahmaputra-Meghna Delta of Bangladesh. Children and the disabled were
excluded as subjects for the sake of this study.

Livelihood: This study combines a broad range of livelihoods from the fields for analytical purposes and classifies
them into four categories in terms of eco and non-eco systems: (i) agriculture (ii) fishermen (iii) service/business
(iv). Labour

Outcome Measure: Our first outcome variable was the effect of the eco-non-eco system on livelihood. The
question we posed was: What variables have the greatest impact on non-ecosystem income in Bangladesh's
Ganges-Brahmaputra-Meghna delta?

Independent variables were as follows: Age in this research was classified into three groups: age in years,
gender, education, socio-ecological system, total livelihood, number of family members, number of earning
members, family type, and household income in BDT annually. All variables and their related groups are shown
in Table 1.

Statistical testing: Descriptive analysis was performed on socio-economic and demographic variables, and chi-
square tests were used to identify associations with livelihood groups. Impacts of chosen parameters were
examined using binary logistic regression. All analyses were performed using SPSS (version 29, IBM) at a p <
0.05 level of significance.

Results

Figure 2 reveals that 54.9% of the population relies on ecosystem-based livelihoods such as fishing and agriculture
and 45.1% are employed in non-ecosystem-based activities such as manufacturing, commerce, and services. This
reflects high reliance on natural resources for income, emphasizing the need to conserve these ecosystems. The
figure highlights the age structure of wage workers. The most represented age group is 30-39 years (27.4%),
followed by 40-49 years (26.6%), indicating that the majority of the workers are in their prime working years.
There is smaller representation from the younger (<29) and older (>60) age groups.

30 27.4 26.6
21.2
20 14.1
10.7
10
0
=Eco = Non-eco <29  30-39 4049 5059  >60

Figure 2: Type of eco system livelihood and age in years of the subjects

Figure 3 depicts a large gender disparity in livelihood activity, where the majority of laborers are men. There is
low participation of women, implying that women may be restricted by institution or cultural barriers to
participate. The data also shows education levels by income. The majority (38.3%) have had elementary schooling,
followed by secondary (30.4%). Approximately 19.6% have no school, and only a small percentage has upper
secondary (7.4%) or graduate school (4.4%). This is reflective of the overall low education level, which may
restrict access to improved economic prospects.
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Figure3: Gender and education of the subjects

From Figure 4, the majority of the most frequently occurring household sizes are four members (30.8%), three
members (28.8%), five members (23.5%), and six members (16.8%). This suggests that small to medium-sized
families are the most frequent, and this can influence the provision of resources as well as the community
dynamics. The figure shows that 58.8% of the households have one earner, 34% have two, and 7.2% have three.
This excessive reliance on one source of income is a indication of economic weakness, particularly in hard times.
Statistics of household annual income show that 48.7% of the population gets BDT 150,000 or less, and 51.3%
earn BDT 150,001 or more, which indicates a near balance between low and high-income groups.
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Figure4: No. of family members and earning persons and annual income in BDT of the subjects

Table 1 shows that ECO-dependent livelihoods were more strongly affected by natural disasters (p = 0.030).
Cyclones, saltwater intrusion, and storm surges affected the ECO groups more, while COVID-19 affected the
ECO and NECO groups equally. This is a higher level of climate risk for ECO-dependent communities.

Tablel: Association between type of eco system livelihood and different natural hazards

Ecosystem Dependency of Primary Livelihood
Type of natural hazard -value
ECO,1001(54.9) INECO,821(45.1) 0.030
COVID-19, 892(48.9) 459(51.5) 433(48.5)
Cyclone,523(28.7) 307(58.7) 216,(41.3)
Salt-water intrusion,255(14.0) 150(58.8) 105(41.2)
Storm surge, 152(8.4) 85(55.9) 67, (44.1)

Table 2 shows that age (p < 0.001), education (p < 0.001), and per annum household income (p < 0.012) are all
significantly related to livelihood type. Ecosystem-based livelihoods were more prevalent among older age
groups, lower-educated, and poorer households. Gender, household size, and number of earning members were
not significantly related.

Table2: Association between type of eco system livelihood and socio-economic characteristics

Variables N, ECO, Non-eco, p-value
1822(100) 1001(54.9) 821(45.1)

Age in years 0.001

<29 195(10.7) 79(40.5) 116(59.5)

30-39 499(27.4) 254(50.9) 245(49.1)

40-49 485(26.6) 271(55.9) 214(44.1)

50-59 387(21.2) 227(58.7) 160(41.3)

>60 256(14.1) 170(66.4) 86(33.6)

Gender 0.600

Male 1680(92.2) 81(57.0) 61(43.0)

Female 142(7.8) 920(54.8) 760(45.2)

Education 0.001
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No education 357(19.6) 241(67.5) 116(32.5)

Primary 697(38.3) 407(58.4) 290(41.6)

Secondary 554(30.4) 278(50.2) 276(49.8)

Higher secondary 134(7.4) 55(41.0) 79(59.0)

Graduate & above 80(4.4) 20(25.0) 60(75.0)

No. of family members 0.412
03 persons 525(28.8) 302(57.5) 223(42.5)

04 persons 562(30.8) 305(54.3) 257(45.7)

05 persons 429(23.5) 236(55.0) 193(45.0)

06 persons 306(16.8) 158(51.6) 148(48.4)

No of earning person 0.820
1 person 1072(58.8) 594(55.4) 478(44.6)

2 persons 619(34.0) 338(54.6) 281(45.4)

3 persons 131(7.2) 69(52.7) 62(47.3)

Annual HH income in BDT 0.012
<150000 887(48.7) 514(57.9) 373(42.1)

>150001 935(51.3) 487(52.1) 448(47.9)

In Table 3, binary logistic regression analysis was used to identify covariates that were significantly related to the
outcome variable. The following are principal findings in line with significant relationships. Participants within
the age group of 30-39 were significantly more probable to engage in ecosystem-based livelihoods than
participants aged less than 29 years (AOR = 2.279, 95% CI: 1.500-3.465, p <0.001). Similarly, 40-49 years old
(AOR = 1.605, 95% CI: 1.153-2.233, p < 0.005) and 50-59 years old (AOR = 1.452, 95% CI: 1.051-2.007, p <
0.024) were more likely. Upper secondary (AOR = 1.733, 95% CI: 1.088-2.763, p = 0.021) and graduate and
above (AOR = 3.043, 95% CI: 1.658-5.586, p<0.001) were more likely to be engaged in non-ecosystem-based
livelihoods than those who have no education.

Table3: Effects on type of eco system livelihood and socio-economic characteristics

'Variables B S.E. p-value AOR 95% C.I. for AOR
Lower Upper

Age in years

30-39 vs <29 0.824 0.214 0.001 2.279 1.500 3.465

40-49 vs <29 0.473 0.169 0.005 1.605 1.153 2.233

50-59 vs <29 0.373 0.165 0.024 1.452 1.051 2.007

>60 vs <29 0.258 0.171 0.133 1.294 0.925 1.810

I[Educations

Primary vs No educations 0.144 0.146 0.324 1.155 0.868 1.537

Secondary vs No educations  [0.270 0.160 0.092 1.310 0.957 1.794

Higher secondary vs No 0.550 0.238 0.021 1.733 1.088 2.763

educations

(Graduate & above vs No 1113 0.310 0.001 3.043 1.658 5.586

educations

IAnnual HH income in BDT.

>150001vs <150000 10.193 0.111 0.081 0.824 0.663 1.024

Discussion

The findings of this research show that education, income from families, and age are major predictors of the type
of livelihood activities pursued by coastal Bangladesh households. The older age groups were engaged in
ecosystem-based livelihoods, consistent with existing literature that posits that the elderly engage in traditional
natural resource-based employment activities due to limited adaptability towards modern employment modes.
This natural resource dependency of the aging population can also be a sign of experience and knowledge based
on generational engagement of fishing, farming, and forest livelihoods that involve less education and capital
investment (Islam et al., 2014; Ahmed et al., 2019).

Education was another major determinant in that the more educated families were more likely to engage in non-
ecosystem-based livelihood activities. This corroborates previous evidence that education increases access to
diverse and often more resilient income sources such as wage labour, entrepreneurship, or migration-based
employment (Rahman et al., 2018; Haque et al., 2020). Higher education levels raise awareness, mobility, and
employment in the formal sector, decreasing reliance on exposed natural resource-based revenue sources (World
Bank, 2021).

Moreover, the inverse correlation between income and reliance on ecosystem-based livelihoods highlights the
economic susceptibility of poor households. Households earning less than BDT 150,000 per year are expected to
be reliant on ecosystem-based livelihoods, perhaps due to a lack of access to finance, assets, and off-farm
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employment opportunities (Uddin et al., 2013). These people can be subject to increased climatic and market
fluctuations, which exacerbate their livelihood insecurity (IPCC, 2022).

On the other hand, gender, household size, and the number of earning members did not show any statistically
significant association with livelihood type. This may indicate that livelihood decisions in these regions are more
structurally influenced by socio-economic and environmental contexts rather than household demographics alone,
which is also echoed in the findings of Hossain et al. (2017). Overall, the results emphasize the need for targeted
interventions that enhance educational opportunities, improve income diversification, and strengthen adaptive
capacities—particularly for older and economically disadvantaged groups in order to support more resilient and
sustainable livelihoods in coastal Bangladesh.

Conclusion

This study shows that 54.9% of the population relies on ecosystem-based livelihoods, the significant influence of
age, education, and household income on the type of livelihood pursued by individuals in coastal areas of
Bangladesh. The findings suggest that older individuals, those with lower educational attainment, and lower-
income households are more inclined toward ecosystem-based livelihoods, such as agriculture, fishing, and
aquaculture. These patterns reflect limited access to alternative economic opportunities and reinforce the role of
structural vulnerabilities in shaping livelihood strategies. Interventions aiming to enhance adaptive capacity and
diversify livelihoods must consider these socio-demographic determinants to design more inclusive and
sustainable programs.
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