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Abstract

This study examined the perceived outcomes of resilience by investigating 16
community resilience outcome statements on a 5-point Likert scale, where 1 =
Strongly Disagree and 5 = Strongly Agree. The analysis included a diverging
stacked bar chart of full response distributions and a bubble mean score chart,
which analyzed the central tendency and texture of community opinion. There
are no scores < 3.0 in the community-wide score across all 16 outcomes, which
is considered “neutral”, and many > 4.0, which is considered “agree”. The most
regularly agreed-upon and highly rated answer was vulnerability mapping,
with a mean of 4.29 and a 60% flow of strongly agree responses, confirming it
as the first building block of community preparedness. The results of the top
tier of scores, covering risk reduction through community participation (4.20),
precautionary measures (4.19), sustainable livelihoods (4.17), and property dam-
age reduction (4.16), showed this to be the case, and that the score for each of
these was only 0.04 points apart, indicating that respondents’ experiences of
risk-reduction efforts, precautionary measures, sustainable livelihoods, and
property damage reduction are reinforcing rather than discrete program out-
puts. The greatest collective agreement was for precautionary measures, where
76% agreed or strongly agreed, indicating the most cross-sectional resonance
in the community for taking preventive measures. The two lowest outcomes
(NGO support to coping and DRM awareness) were found to be above the
neutral threshold, suggesting relatively low community confidence in external
support mechanisms and awareness-raising efforts. Post-disaster health safety
(3.90) scored slightly below the agree threshold, highlighting ongoing post-flood
poor conditions with regard to maintaining health and hygiene. The results
show that there are two distinct future strengthening directions to be taken,
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such as the perception of external support and health maintenance after disas-
ter.
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1. Introduction

The deltaic landscape, monsoon climate, and high population density in the coun-
try leave it vulnerable to natural hazards, especially floods, cyclones, and droughts,
in such a way that they are causing uneven loss of life and property compared to
similar countries (Chowdhury et al., 2022; Masum, 2019; Rahman et al., 2019; Is-
lam, 2016; Ashraful Islam et al., 2016; Toufique & Islam, 2014; Afjal Hossain et al.,
2011; Monirul Qader Mirza, 2002). This is being worsened by climate change. The
growing frequency and intensity of extreme weather events and the communities
facing the burden of the river systems and coastal belts of Bangladesh are all hard-
est hit (Seneviratne et al., 2021; Zanocco et al., 2018; Bell et al., 2018; Konisky et
al., 2016; IPCC, 2014; Zwiers et al., 2013; Hay & Mimura, 2010; MoEF, 2009). The
northwest is facing chronic drought, and central and northeast districts are suf-
fering from riverine flooding for most of the year (Sarkar et al., 2024; Quader et
al., 2023; Hoque et al., 2020; Roy et al., 2019; Bhattacharya et al., 2016; Habiba et
al., 2012; Dey et al., 2011; Shahid, 2007). The consequences and effects that rural
communities have to deal with include recurrent agricultural losses, dislocation,
food insecurity, and disturbance of livelihoods, all with minimal external assis-
tance (Alam et al., 2020; Parvin et al., 2016; Biswas et al., 2015; Rahman et al.,
2007).

Vulnerability is important to understand why some are exaggerated more se-
verely by disasters than others. Vulnerability is not just the exposure to a hazard.
It is predisposed by social, economic, and political conditions, such as poverty,
gender, age, land ownership, and access to resources (Syroid & Fomina, 2023;
Biswas & Nautiyal, 2023; Otto et al., 2017; Birks et al., 2017; Harris, 2008; Bosher
et al., 2007; Mechanic & Tanner, 2007; Adger, 2006; Wisner et al., 2004; Neil
Adger, 1999). The rural poor, especially women, landless farmers, and daily wage
earners, are always the most vulnerable and the least able to bounce back in Bang-
ladesh (Mahedi et al., 2024; Morsalin & Islam, 2023; Deb & Haque, 2011; Chow-
dhury, 2009; Dilley et al., 2005). Women are at an extra risk since disasters also
deal with their social contexts, which usually offer some level of fortification. In
and after floods, women have fewer mobility options, are more likely to be hassled,
and are more likely to have a heavier domestic burden (Fatema et al., 2023; van
Daalen et al., 2022; Singh, 2020; Ayeb-Karlsson, 2020; Cutter, 2017; Azad et al.,
2013; Bradshaw & Fordham, 2013; Sultana, 2010; Neumayer & Plumper, 2007).

The general trends are that vulnerability is contrariwise related to resilience and
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that social, economic, institutional, and environmental capacities are directly re-
lated to resilience and inversely related to vulnerability (Atkinson, 2023; Proag,
2014; Young, 2010; Adger & Brown, 2009; Sapountzaki, 2007; Gallopin, 2006).
Hence, the process of making communities less vulnerable by enhancing liveli-
hoods, infrastructure, governance, and social support is essential to building a re-
silient community and a sustainable approach to disaster risk management (Pol-
carova & Pupikova, 2022; Pandey, 2019; Jones et al., 2010; Mathbor, 2007; Alex-
ander et al., 2006; Cannon et al., 2003). However, this study assesses the commu-
nity resilience outcomes of flood-vulnerable people of Bangladesh by using a 5-

point Likert scale.

2. Literature Review

2.1. Vulnerability to Floods

The literature shows that there are a lot of factors influencing flood vulnerability,
such as socioeconomic, demographic, environmental, institutional, and spatial
factors that interact with each other. Repetitive and regular socioeconomic factors
are always identified as factors of vulnerability. Factors that make people more
vulnerable to the effects of flooding and limit their capacity to adapt are poverty,
low income, poor housing, limited access to services, poor infrastructure, and low
education (Parvin et al., 2016; Porio, 2011; Braun & Af3heuer, 2011; Hardoy &
Pandiella, 2009; Moser & Satterthwaite, 2008; Brouwer et al., 2007). In the same
way, Osberghaus (2021), Pathak et al. (2020), Afriyie et al. (2018), Satterthwaite et
al. (2012), Cohen & Sebstad (2005), and Vatsa (2004) reported that having lower
income, fewer assets, and inadequate adaptation options make people more vul-
nerable, while higher income and owning assets and adaptation options reduce
risk. Hoq et al. (2021), Liu et al. (2020), Ado et al. (2019), Rakodi (1999) also noted
that poverty and inadequate livelihood assets and coping mechanisms increase
livelihood vulnerability, and that better assets and coping mechanisms increase
livelihood resilience.

Other factors related to space and the environment are also important drivers
of vulnerability. Some prominent studies have established that there are signifi-
cant geographical vulnerabilities to flooding, with low-lying areas, riverine regions,
and compact population areas being most vulnerable (Nahin et al., 2023; Ed-
monds et al., 2020; Roy & Blaschke, 2015; Adikari et al., 2010).

Environmental factors like flood frequency, elevation, river proximity, land-
scape, drainage density, rain spreading, and land-use characteristics have a signif-
icant impact on exposure to flooding (Odoh & Nwokeabia, 2024; Nahin et al.,
2023; Tariq et al., 2022; Hasanuzzaman et al., 2022). Similarly, Musfike Meraz et
al. (2023), Ritzema & Van Loon-Steensma (2018) found that areas near ground-
water, flood-prone areas, and compact populations have greater vulnerability be-
cause they are more exposed to flooding and have less adaptive capacity.

The literature specifies that vulnerability is not only a result of physical expo-

sure to flooding, but rather a product of the interaction of environmental factors,
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socioeconomic disparities, demographic features, institutional capacity, and gov-
ernance effectiveness. Poor communities with inadequate resources, poor infra-
structure, social demotion, and high exposure to environmental hazards steadily
show high vulnerability, whereas strong livelihood assets, adaptive capacities, and
access to resources are constantly associated with reduced risks and increased re-
silience (Lee et al., 2021; Hoq et al., 2021; Pathak et al., 2020).

2.2. Community Resilience

The literature has shown that community and household resilience to climate-
related hazards in Bangladesh is a multidimensional phenomenon which is influ-
enced by social, economic, institutional, infrastructural, environmental, and gov-
ernance scopes. Research indicates that there are noteworthy geographic and so-
cioeconomic differences in resilience across regions and hazard settings. Socio-
economic variances, infrastructure, services, and social capital influence the resil-
ience of communities to riverine floods (Paszkowski et al., 2023; Dewa et al., 2023;
Laurien et al., 2020; Lwin et al., 2020; Porio, 2011).

The same was found: social unity and local adaptation practices played a posi-
tive role in increasing resilience; however, there was also a need to address the
limits of infrastructure, financial resources, and institutional capacity building
(Mallick & Martinez-Fabiani, 2026; Ma et al., 2023; Aldrich & Meyer, 2015; Archer
et al., 2014; Brown et al., 2012).

Poverty, environmental dilapidation, limited resources, and their associated
factors have been found to be key challenges that hamper resilience, while effective
early warning systems, cyclone shelters, native knowledge, and the participation
of communities have been identified as building blocks for improving adaptive
capacity and recovery (Ganguly et al., 2026; Adebayo, 2025; Jerneck & Olsson,
2015; Béné et al., 2014; Paton & McClure, 2013; Ride & Bretherton, 2011).

Bhattacharya et al. (2026), Gopal et al. (2026), Tota et al. (2026), and Yanda et
al. (2019) identified livelihoods divergence, financial resources, education, insti-
tutional support, and access to climate information as factors influencing the re-
silience of coastal fishing communities. Similarly, Salan et al. (2025) have revealed
that community assets, such as human, social, financial, natural, physical, and in-
stitutional assets, are highly connected with climate-induced drought resilience in
Barind Tract. The results indicate that improving livelihoods, resources, and ac-
cess to them continue to be key to growing adaptive capacity and lessening vul-
nerability. In addition, policy interference, governance, and community involve-
ment have been highlighted as key factors in achieving resilience (Chowdhooree,
2020; Shaw & Maythorne, 2013; Wilson, 2013).

2.3. Gaps in the Literature

It is shown in the literature that flood vulnerability is the result of the combination
of complex socioeconomic, demographic, environmental, institutional, and spa-

tial factors. In practice, the following factors have been increasingly identified as
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protective: wealth, housing quality, infrastructure, education, and adaptive assets,
and in contrast, dense low-lying riverine populations, weak drainage, low income,
and limited livelihood assets are consistently identified as amplifying vulnerabil-
ity. In turn, resilience has proven to be multi-dimensional, including physical, so-
cial, financial, and institutional capitals. However, this study attempted to fill the
gap in the literature by measuring the community resilience outcomes of flood-

vulnerable people in Bangladesh by using a 5-point Likert scale.

3. Methods and Materials
3.1. Study Area and Population

Bagar Char, Merur Char, and Nilakshmia union of Bakshiganj Upazila of Jamal-
pur district were the study areas for conducting this study. The study population
was around 120,000, who were spread across the three unions of Bakshiganj Upazila

of Jamalpur district.

3.2. Sampling and Sample Size Determination

This study applied a mix of purposive and random sampling techniques. The
study area was determined through non-probability sampling (purposive), and on
the other hand, probability sampling (random) was used to select the respondents.
The study population comprised males and females of households of all the se-
lected unions. With a 95% level of confidence and a 5% margin of error, the sam-
ple size is 383 households, but 390 households were sampled. Further buffer was
added for any possible problems that could occur, such as not submitting the ap-
propriate information or important information being lost or overwritten. 130 re-
spondents from each union have been selected for the survey. The following cri-
teria were applied for choosing the respondents: (a) male and female; (b) age not
less than 21 years; (c) physical and mental condition to take part in the survey;

and (d) a desire to take part in the survey.

3.3. Data Collection

The people of households in the selected unions were interviewed using a struc-
tured survey questionnaire to collect data on DRM awareness; risk reduction; gov-
ernment support to coping; NGO support to coping; vulnerability mapped; com-
munity cooperation; loss of life reduced; property damage reduced; community
leaders’ roles; precautionary measures; stress reduction; post-disaster health safety;
sustainable livelihoods; hazard-resistant cropping; eco-friendly practices; and
hazard-resilient construction. It used a 5-point Likert scale, which extended from
strongly disagree (1) to strongly agree (5), to assess the respondents’ attitudes. The
middle alternative (3 = Neutral) was left in place to enable respondents to show
true impartiality in answers to the items where neither agreement nor disagree-
ment was expressed. The format of the questionnaire was structured, which re-
sulted in consistency in data collection from the sample, reducing interviewer bias

and discrepancies in data recording. The field interviewers were trained to con-
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duct in-person interviews in a standard manner and received information about
the goals of the study and the proper administration of each item. The question-
naire was planned in the language that is easily understood by the respondents to
ensure clarity and comprehension. The questionnaire was tested by enumerators
to ensure that they were complete and then coded for analysis. The data were col-
lected in June 2020 to June 2021.

3.4. Data Analysis and Presentation

The collected data were coded, entered, and analyzed using SPSS. The responses
from the 390 respondents were summarized using descriptive statistics (percent-
ages and means) and considered by the 16 five-point Likert scale items. Responses
were received through a 5-point Likert scale to specify their agreement with each
statement, with 1 representing strongly disagree and 5 representing strongly agree.
This assessment was followed by a visual representation in the form of two corre-
sponding charts. The diverging stacked bar chart gives a breakdown by responses
of where community members placed themselves in the 16 outcomes on the five
scale points. The bubble mean score chart summarizes the same data in one easily
comparable tool, the arithmetic mean score, which can be used to rapidly rank

order the 16 statements based on the level of community ratification.

3.5. Ethical Considerations

The research was conducted in accordance with the guidelines of voluntary par-
ticipation, informed consent, privacy, and protection from harm. There was no
pressure for participation, and oral consent was received from all respondents
who were informed about the purpose of the study. The respondents were free to
decline to answer any question and to stop replying at any point without penalty.
The data were anonymized and stored on password-protected devices, which were
only accessible by the researcher.

4. Results and Analysis

Community Resilience Outcomes: Likert Scale Analysis

By studying the figure in detail (Figure 1), we can see that the most dominant
place in the collective authorization of the community was in the forms of protec-
tive measures taken. This was the highest level of agreement (76%) and strongly
agree (64%) by any proportion of respondents to the 16 statements. This is a note-
worthy finding and reveals a deeper level of meaning, as residents believe the pre-
cautionary measures put in place in their community, whether at the community
level (such as early-warning protocols or structural mitigation measures) or at the
household level (such as preparedness measures), are relevant and that they are
truly being applied on a day-to-day basis. Three other outcomes received good
levels of firm authorization, although at slightly lower strengths. A majority (60%)
of respondents strongly agreed that vulnerability mapping was significant to have
hazard levels, vulnerable areas, and evacuation routes formally mapped and car-
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Risk reduction (participation)
Govt. support to coping

tographically documented. Sustainable livelihoods received 53% strongly agree re-
sponses, with only just over half of the community members directly linking de-
velopments in their long-term economic resilience to community-based DRR ac-
tivities. Risks reduced by community contribution did not get as few strongly agree
responses as any other foremost cluster, but 51% of respondents strongly agreed,

marking a clear majority that community contribution itself is a risk reduction

mechanism.
B Strongly Disagree [l Disagree Neutral [l Agree [l Strongly Agree
DRMavarencss [N

29% 51%
34% 45%

NGO support to coping
Valnerability mapped

Community cooperation
Loss of life reduced 7%
Property damage reduced

33% 44%
33% 43%
31% 47%

Community leader roles 7% 32% 46%
Precautionary measures 11% 12% 64%

Stress reduction
Post-disaster health safety 9% 6%
Sustainable livelihoods

28% 50%
32% 40%
26% 53%

Hazard-resistant cropping 6% 6% 35% 46%
Eco-friendly practices  [EIIEED
Hazard-resilient construction  [NEZIMER
20% 0 20% 40% 60% 80%
< Disagree Agree >

Figure 1. Community resilience outcomes—Diverging Likert chart.

As can be seen in Figure 2, the mean scores for all 16 statements of outcomes
were in a fairly limited range of 3.79 - 4.29. Outstandingly, the majority of items
were at or above “agree” (4.0 or higher on a five-point Likert scale), whereas none
of the items was below “neutral” (3.0 or lower). This pattern suggests that the
community was not just standing or accepting interventions as such, but showed
a clear and reliable leaning to affirm tangible benefits that have been delivered by
the interventions. Upon closer review of the mean scores, a clear order of the per-
ceived outcomes becomes deceptive. Vulnerability mapping was the most popular
outcome as it acknowledged the highest mean score of 4.29. This finding is espe-
cially important as it designates a very high level of community agreement that
there is a systematic process of identifying, documenting, and mapping hazard
levels, geographic areas of vulnerability, and selected evacuation ways within the
community. Four other statements assembled closely together in a narrow range
of agreement were second on the list of leading outcomes. First, the mean score
for risk reduction due to community participation was 4.20, indicating that resi-

dents feel that there has been a positive impact on their communities’ security
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directly as a result of them being part of the risk management activities. Second,
the mean score for precautions taken was 4.19, reflecting, generally, that there has
been recognition that the necessary defensive action has been taken at the com-
munity level. Third, sustainable livelihoods had a mean score of 4.17, representing
that the participants recognize the linking between disaster risk reduction activi-
ties and sustainable economic livelihoods of their households and community.
Four, this highly similar mix of outcomes closed with property damage reduction,
at around 4.16, thus representing that interventions have produced real percepti-
ble protection of physical assets. The close alignment of these four outcomes—
with a difference of only 0.04 points—indicates that disaster risk reduction, pre-
ventive behavior, livelihoods sustainability, and asset protection are seen as in-
tensely consistent outcomes and not separate outcomes. The findings, taken to-
gether, suggest that the level of involvement in disaster risk management in the
local community has led to multidimensional welfares and these benefit the nor-

mal lives of community members.

Neutral IAgree threshold
] Mean Score
DRM awareness | 3.88 5SA
Risk reduction (participation) 1 4.20
Govt. support to coping 1 4.10
NGO support to coping 379
Vulnerability mapped | 4.29 4A
4.06
4.03
4.16
4.06 3N
4.19
4.12
3.90

Community cooperation :
|
I
|
|
|
|

Sustainable livelihoods [ 4.17
I
I
|
I
I
4

Loss of life reduced
Property damage reduced
Community leader roles
Precautionary measures
Stress reduction
Post-disaster health safety

2D

Hazard-resistant cropping 4.09
Eco-friendly practices 3.85
Hazard-resilient construction 4.10

1sD

1 2 3 5 6

Mean Score (1=Strongly Disagree, 5=Strongly Agree)

Figure 2. Mean agreement scores for community resilience outcomes.

A diverging stacked bar chart provides a far more detailed view of these same
data, not only showing the central tendencies but also the full range of community
responses for each of the five Likert responses. The diverging chart reveals the
consistency of community perception, going beyond the single numeric summary
provided by the bubble chart and showing the number of respondents who ex-
pressed ambiguity, mild reservation, or disagreement. This richer visualization al-
lows for a more nuanced interpretation of disaster risk management experiences
for the intended recipients of a community-based DRM system, as opposed to
average ratings. Coping and DRM awareness (Mean 3.88 and 3.79, respectively)
had the lowest mean ratings of the study. While both scores are above the neutral

verge of 3.0 and thus not considered to be a sign of program failure, these lower
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scores are best interpreted as representing comparatively weak levels of commu-
nity confidence in two areas: community support mechanisms provided outwardly
to the program, and the extent to which awareness-raising activities have reached
the community. Lower mean scores in these specific indicators are particularly
important, as low scores can be due to visibility or accessibility problems, or lack
of trust in actors outside the disaster risk management outline and not to a lack of
the concept itself. A second insight related to health safety, which was the outcome
of post-disaster health safety, scored a mean score of 3.90. This score is just below
the common “agree” score of 4.0, but the difference is, however, a meaningful one,
although numerically small. The outcome shows that even if communities were
able to cope with flood events, they were struggling to maintain health and hy-
giene, indicating the ongoing challenges faced by communities. From a practical
perspective, this means that in the community, preparedness for disaster and risk
reduction is seen to be effective, whereas the post-disaster phase is a comparatively
sensitive space in the community’s resilience profile that may not have seen the
same level of capacity building in the other outcomes measured as per prepared-
ness and risk reduction. Disaster risk management activities at the community
level have generally shown perceived improvements across most of the 16 out-
come domains, with the highest levels of endorsement being given to the core ac-

tivities of precautionary action and vulnerability mapping.

5. Discussion

This is the most comprehensive and thoughtful analysis of community resilience
outcomes, using the Likert scale. The mean scores of all 16 outcome items were
higher than the “3.0” agree score, and most of these items scored higher than “4.0”.
The highest rated outcomes were vulnerability mapping (4.29), risk reduction
through participation (4.20), and precautions taken (4.19), where there was good
community confidence in the capacity to identify risks and take precautions. This
is a collection of ordinal data, which can be used to create a baseline for measuring
the development of institutions and to support a comparative analysis of invest-
ment in resilience across different institutions (Paszkowski et al., 2023). Moreo-
ver, adding stakeholder-weighted metrics to these Likert-based assessments adds
value to the results for local decision-making, resulting in more impartial resource
allocation based on the practical capacity and the community’s priorities (Morelli
etal., 2021). They are combined outlines that can help to carry out a more rigorous
analysis of DRR issues, linking theory on resilience capacities to practical disaster
performance (Pescaroli et al., 2020). However, there is no generally established,
overall measurement framework yet (Campbell et al., 2019; Asadzadeh et al., 2017),
and this indicates a need for a shift towards the development of meta-level assess-
ment tools to match these dissimilar data formats. The two lowest scoring items,
NGO support for coping mechanisms (3.79) and DRM awareness (3.88), should
be discussed. These gaps indicate that these interventions are not sufficient to de-

velop long-term independent coping mechanisms among the local population
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(Almutairi et al., 2020). Considering this need for context-sensitive approaches,
practical evidence highlights the need for qualitative tools to grasp the complexity
of identity, social media influence, and local job availability throughout disaster
recovery (Koliou et al., 2018). Specifically, the qualitative insights that are added
to the survey data overcome some of the limitations of outlines that focus only on
theory-of-change metrics but neglect to include other sources of information that

may be more contextually appropriate (Keating et al., 2017).

6. Conclusion

The aim of this study was to assess disaster risk management at the community
level by analyzing 16 community resilience outcome statements among the resi-
dents of the selected unions affected by flood. The most widely appropriate find-
ing is that all sixteen outcomes have mean scores between 3.79 and 4.29, which
are meaningfully above the neutral score of 3.0, and many of them are above the
agree score of 4.0. This pattern is an indication of community-wide authorization,
as participants were not only contented with interventions, but they also saw them
as having an impact on the community. The highest mean score (4.29) and the
highest percentage (60%) of “strongly agree” were given to vulnerability mapping,
which identified hazards, vulnerable areas, and evacuation ways as the biggest
benefits of the program and to support mapping as a first step in disaster prepar-
edness. Four additional outcomes clustered closely together within a 0.04-point
band (4.20, 4.19, 4.17, 4.16), indicating that residents do not see the outcomes
relating to disaster risk management, disaster prevention, livelihood sustainabil-
ity, and asset protection as isolated attainments, but rather as one package of com-
munity resilience. Outcomes with the highest level of agreement were precaution-
ary behavior (76% agree or strongly agree), sustainable livelihoods (53%), and risk
reduction through participation (51%). However, two weak links arose as separate
that needed programmatic efforts. While both coping and DRM awareness score
above neutral, support from NGOs suggests that the communities do not fully
trust external coping mechanisms or that awareness-raising efforts may be less vis-
ible or available. Post-disaster health safety (mean = 3.90) also suggests that health
infrastructure, sanitation, and continuity of medical care are comparatively under-
developed facets of the community’s health resilience profile. Together, the results
show that there is a resilience pathway that starts from knowledge (mapping) and
then moves to the prevention stage, followed by livelihood and asset protection, but
there are also two salient points that are apparent: the loss of trust in outside support

and the failure in health care in the post-flood period.
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