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Abstract: This study aims to examine the role of social media use in reducing household cyclone-
induced disaster loss by obtaining warning and preparedness information. Data were collected
following the aftermath of cyclone Amphan in affected households of the Koyra sub-district, Khulna
district of Bangladesh using random sampling. Data from 150 households using only traditional
media and 150 from those using both social and traditional media were collected through semi-
structured questionnaires. Using propensity score matching, it was found that households using both
social media and traditional media were able to reduce loss by more than 47,494.31 Bangladeshi Taka
compared to households using traditional media. Moreover, households using both media received
more important timely information than households using only traditional media. This helped them
to work more efficiently and timely, such as cutting ripe crops from fields and keeping them in a
safe place, taking domestic animals and poultry to the nearest safe places, putting higher fences
using necessary material around ponds to prevent fish being washed away, and so on, to reduce
cyclone-induce disaster loss. For obtaining information, problems coastal people faced included less
internet bandwidth, the absence of a unified Facebook page and a common YouTube channel, and
rumors. Possible solutions for these problems, stated by the respondents, were government-managed
free internet before cyclones, a single Facebook page and a single YouTube channel for this purpose.
Thus, this research shows social media as a good tool for reducing cyclone-induced disaster loss in
Bangladesh coastal areas.

Keywords: disaster loss reduction; cyclone Amphan; social media; traditional media; warning;
preparedness information; cyclone-induced disaster loss

1. Introduction

Coastal areas of Bangladesh are extremely vulnerable because of less adaptive capacity
and exposure to various natural disasters [1]. A total of 19 districts and 147 upazilas (sub-
district) lie in coastal areas of Bangladesh representing about 20% of the total land and 30%
of the cultivable land [2]. Major natural disasters in coastal Bangladesh are cyclones, tidal
waves, storms, heavy rainfall, flood, and riverbank erosion. Among these, cyclones are the
most damaging, resulting in over one million causalities from 1884 to 2020 in Bangladesh [3].
Cyclone Amphan hit Bangladesh on 20 May 2020 was a category 1 (damaging winds with
a speed of 88–125 km per hour, which can damage houses, crops, and trees [4]) cyclone
that affected over one million people in nine districts, and caused 26 casualties [5]. It
caused damages worth about 375 million USD, and destroyed 55,667 houses completely
and 162,000 houses partially [6].

To reduce cyclone-induced disaster loss, timely preparation is critical which necessities
timely warning and preparedness information. Initiatives taken by individuals and orga-
nizations to train people how to prepare for specific disaster [7], is termed preparedness
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information. Cyclone warning is the live situational update of cyclones with a cautionary
signal number based on their severity. People usually obtain warning and preparedness
information from disaster managers face-to-face and through traditional media (e.g., radio,
television), and social media (e.g., Facebook, YouTube). The COVID-19 lockdown stopped
face-to-face preparedness information from disaster managers. So traditional and social
media became the vital source for cyclone Amphan information. Social media is one of the
online platforms that accommodate content production, circulation, and sharing via online
communities [8,9] and through which information flow continuously [10,11]. Its capacity
allows disaster managers to give enhanced disaster warnings [7,12] and preparedness
information. Disaster-prone people use social media to receive those information [13,14] in
the pre-event phase of a disaster. It offers the advantages of wide dissemination of disaster
information over conventional media such as radio and television [15]. In some situations,
social media can disseminate news updates more quicker than traditional media [12,16].
Social media which is accessible via smartphones and tablets can work during a power
cut [15] and is very helpful in the time of disaster to keep in touch with each other [17] even
if disaster come without pre-warning [7]. It also provides a required two-way communica-
tion facility between disaster managers and cyclone-prone people which is not possible
through traditional media. It facilitates improved disaster communication [18] which can
save lives and mitigate disaster-induced losses [15].

Disaster communication that is effective may reduce disaster impact and ineffective
disaster communication can result in more disaster losses [19]. But except for social
media, other media face difficulties in providing effective disaster communication. For
example, before a cyclone as electricity is cut off to avoid accidents thus television becomes
inaccessible. Besides, though Bangladesh has countrywide AM (Amplitude Modulation)
transmission coverage [20] due to the lack of AM-based radio receivers in the market, and
lack of FM full coverage many coastal people cannot depend on radio for cyclone-related
information. Moreover, when mobile operators send SMS national wide on the cyclone,
before that most of the cell phone users received cyclone information from social media, as
mobile operators send too many promotional SMS, so many users even did not see their
SMS inbox [21]. Natural disasters such as tsunami, flood, and cyclone can damage all form
of traditional communication, but social media remains unhindered and most of the time
serve as the only source of communication [22]. Besides, in recent years internet subscribers
and social media users in Bangladesh have increased manifold, in August 2021 there were
125 million internet subscribers [23], and over 50 million social media users at the end of
2020 along with 25.5% of the total population were using Facebook at that time [24].

Though in Bangladesh there are so many social media users and both disaster man-
agers and cyclone-prone people used those media before cyclones. In addition, in recent
years social media have been showing potential in creating awareness on environment,
cyclones, and other natural disasters, and in reducing losses caused by those natural dis-
asters. But there are not many studies on the actual assessment of the use of social media
in cyclone-induced disaster loss reduction. For example, Lachlan et al. [25], Saroj and
Pal [22], Yin et al. [26], Velev and Zlateva [27], and Lindsay [14] explored the potentiality
of using social media in disaster situations. Pennington-Gray et al. [28], Neil Dufty [29],
White [30], Wu and Cui [31], Meier [32], and Alexander [33] reported on social media use
in various phases of natural disasters in general. Yates and Paquette [34] reported on social
media use in taking decisions during the 2010 Haitian earthquake, and Hjorth and Kim [35]
depicted experiences of their respondents’ social media use during the Japanese earthquake
and tsunami of 11 March 2011. Kaigo [36] identified the role of social media during the
mid-level disruption of the Great East earthquakes of 2011 March. Bruns and Burgess [37]
explored the pattern of tweeting activity after Feb 2011 Christchurch earthquakes. Subba
and Bui [38] reported different types of communication via social media between disaster
managers and affected people after the 2015 Nepal earthquake. Bruns and Burgess [39],
Bird et al. [40], and Denis et al. [41] portrayed sharing of flood-related information via social
media during various floods. Allaire [15] explored that social media was able to reduce
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losses caused by the 2011 Bangkok flood. Hamid et al. [42] explored that the ubiquity of
social media can be used for creating environmental awareness among students and staff
of higher educational institutes.

Some descriptive studies were conducted on the use of social media during hurri-
canes, typhoons, and tornados [43–46]. Shelton et al. [47] reported Twitter activity at the
time of Hurricane Sandy and its digital depiction. Kitazawa and Hale [12] explored the
people’s responses on Twitter in the early warning system in the wake of the 2015 Typhoon.
Finau et al. [21] presented an analysis of how social media was used in three phases of
Tropical Cyclone Winston which hit Fiji in 2016. Most of the previous studies stated how
social media was used in phases of cyclones and other natural disasters and explored the
potential of using social media in phases of those disasters. But an actual assessment of
cyclone-induced disaster loss reduction by obtaining cyclone warning and preparedness
information (PI) from social media and how this cyclone-induced disaster loss reduction
is possible was not addressed by previous studies; it necessitated this study to fulfill the
research gap. It was also very important for disaster managers and cyclone-prone people to
know ways to minimize cyclone-induced disaster loss with the help of social media. This
study thus varies from previous studies.

To fulfill this research gap, this study investigated whether social media helped
households in reducing cyclone-induced disaster loss caused by cyclone Amphan in 2020
and how cyclone-vulnerable people used social media information to reduce cyclone-
induced disaster loss. For that, this research focused on cyclone warning and preparedness
information in the pre-disaster phase of the cyclone to avoid endogeneity concerns [15].
Thus, this study fulfilled the research gap on cyclone-induced disaster loss reduction
by using social media and providing in-depth scenarios for policymakers with possible
solutions to existing cyclone-induced disaster loss reduction problems.

2. Materials and Methods
2.1. Description of Study Area and Participants

Khulna district is one of the five most cyclone-affected districts in Bangladesh [48] and
it was one of the districts that were severely affected by cyclone Amphan [5]. The Koyra
sub-district of Khulna district was selected for this study (Figure 1). The total area of this
subdistrict is 1775.41 square kilometers; plain land is only 263.12 square kilometers, and
the rest of the area falls in Sundarbans (the world’s largest mangrove forest). Sundarbans
is in the east and south of this subdistrict. The Bay of Bengal is in the south of this
subdistrict. Respondents were fishermen, farmers, housewives, day laborers, carpenters,
employees, and students. Households were divided according to the types of media they
used for obtaining cyclone warning and preparedness information before cyclone Amphan.
Households that used -only traditional media (radio, television) were termed traditional
media -using households. Those households that used social media along with traditional
media were termed as social media with traditional media -using households or both types
of media -using households.

2.2. Conceptual Framework

The conceptual framework (Figure 2) portrays how households reduce cyclone-
induced disaster loss by taking actions after obtaining cyclone warning and preparedness
information from disaster managers using media. National disaster managers send cyclone
information. Then if one disaster manager of the next level or local disaster manager has
access to social media or traditional media and one household also has access to that media,
then the household can obtain warning and preparedness information from that disaster
manager. Households took action for cyclone-induced disaster loss reduction based on
received preparedness information types, quality of warning and preparedness information
(PI), and their easiness to follow. Based on actual total cyclone-induced disaster loss two
groups of matched households were compared and we decided which type of media -using
household was able to reduce more cyclone-induced disaster loss.
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2.3. Sampling Procedure

The target population was members of households of the Koyra sub-district which is
one of the most cyclone-prone subdistricts in the Khulna district and it is severely affected
by almost every cyclone that took place in this region. A list of 1802 households was
collected from local NGOs. 480 households were randomly selected from those households.
After the survey, it was found that 153 social media along with traditional media -using
households and 161 traditional media -using households’ participants took part in the
survey. But a total of 150 traditional media -using households and 150 both types of media
-using households’ data were found usable after cleaning the data.

2.4. Survey Implementation

The survey was conducted from 20 August to 29 August 2021, by using a semi-
structured questionnaire. Both open-ended and close-ended questions were in the question-
naire. Before conducting the survey, the questionnaire was approved by the research ethics
committee of the Graduate School of Humanities and Social Sciences of Hiroshima Univer-
sity, Japan. The Ethical committee confirmed that the questionnaire obliges ethical issues
such as human rights along with protecting the personal information of respondents and
the safety of data. Household total cyclone-induced disaster loss, socio-economic condition,
characteristics of warning, and preparedness information were collected (Table 1). Before
conducting the survey, the questionnaire was presented before respondents and explained
explicitly to them. The member of a household who played the most significant role before
cyclone Amphon were interviewed. In-depth interviews with 16 persons were conducted.
Among 16 in-depth interview respondents, 2 were NGO workers, 2 were volunteers, and
12 respondents with 6 being per group of households.
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Table 1. List of important variables used in the questionnaire.

Variable Definition Category

Dependent Variable

Disaster Loss Total economic loss in Bangladeshi Taka (BDT) by cyclone Amphan. It is the total
sum of a household’s wealth loss, health-related loss and occupation-related loss. Continuous

Treatment Variable

Social Media =1, if household used social media with traditional media before cyclone Amphan,
=0 if household used only traditional media before cyclone Amphan Dummy
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Table 1. Cont.

Variable Definition Category

Socio Economic Variables

Age Respondent age in years Continuous
Gender 1 = Male, 0 = Female Dummy

Marital status 1 = Married, 0 = Otherwise Dummy
Household size Number of household’s member Continuous

Respondent income Respondent monthly income before cyclone Amphan Continuous

Households’ income Households’ monthly income before cyclone Amphan (sum of monthly income
from households’ wealth and households’ members occupation) Continuous

Education Respondents’ level of education. 1 = primary, 2 = secondary, 3 = higher secondary,
4 = undergraduate, 5 = postgraduate Continuous

Other Variables

Followed warning Level of taking overall actions following cyclone warning, before cyclone Continuous
Amphan, measured in 5-point Likert scale.

PI types Types of preparedness information households received among 14 defined types
before cyclone Continuous

Warning quality Quality of warning household received in a 5-point Likert scale Continuous
PI quality Quality of preparedness information household received, in 5-point Likert scale Continuous

Easiness to follow How information was easy to follow, measured in 5-point Likert scale Continuous
Protect house Protect and build cyclone tolerant house, calculated on a 5-point Likert scale Continuous

Protect granary Protect and building cyclone tolerant granary, calculated in 5-point Likert scale Continuous
Protect wealth Protect wealth from the cyclone, measured on a 5-point Likert scale Continuous

Protect livestock and poultry Protect livestock and poultry from the cyclone, measured on a 5-point Likert scale Continuous
Protech fish Protecting fish and pond from the cyclone, measured on a 5-point Likert scale Continuous

Preserve health Acting for preserving good health, measured on a 5-point Likert scale Continuous

Source: Authors own elaboration.

2.5. Method of Data Analysis

Propensity Score Matching was used to find a causal relationship between households’
use of social media for obtaining cyclone warning and preparedness information before
cyclone strikes and their cyclone-induced disaster loss reduction. PSM is used as an
effective alternative for such experimental research design, especially for setting a situation
after a disaster where experiments were not feasible or unethical to implement [15]. For
this research, for balancing score, covariance selection was based on the literature review.
It was found that past research especially in USA social media use is closely related to
age, education as well as living in town [49,50]. Education level and household size can
be related to social media use [15]. Marital status can be a factor in using social media for
example married individuals are less likely to use social media [51]. Bigger size household
households are more likely to have internet access in the USA [52], which is required
for accessing social media. Based on the literature review age, sex, level of education,
household size, household monthly income, and marital status were used as matching
covariates for this research. People whether living in an urban or rural place is also
an indicator of using social media but for this research, every household is located in a
rural area. That is why the village is not included in the covariance list for generating
balancing scores. After the estimation of the propensity score, matching methods were
employed to obtain suitable comparison households. The average treatment effect on the
treated (ATT) is obtained by running regression after PSM in the matched sample of the
outcome on the covariates. The average treatment effect on the treated (ATT) of households
using social media for warning and preparedness information before the cyclone on total
cyclone-induced loss was calculated as the equation below which is adapted from Rana
and Maharjan [53].

ATT (X) =E {(Y1|P = 1, P(X)) - (Y0|P = 0, P(X))}
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where, X are covariates. Y1 is the total cyclone-induced disaster loss for the treated group
and Y0 is the total cyclone-induced disaster loss for the control group.

Though PSM provides benefits, due to its misspecification sometimes ATT can face
biases [53]. By using inverse probability weighted regression adjustment (IPWRA) this
problem can be solved [54]. To solve the misspecification robustness of PSM estimated
results were checked by IPWRA for this research.

3. Results and Discussion
3.1. Use of Traditional and Social Media before Cyclone Amphan

Households used media percentages for cyclone warning and preparedness infor-
mation and percentages of device used for accessing social media is shown in Table 2.
Households mostly used Facebook among social media and television among traditional
media. Smartphones were mostly used by social media with traditional media -using
households for accessing social media.

Table 2. Descriptive statistics of media use by households.

Household Type Media Name with Use Percentages by Households in Brackets and
Device Type by Households

Traditional Media -Using Households Television (73.33%) Radio (20%) Volunteers (6.67%)

Social media with traditional media
-using households

Facebook (100%) YouTube (65.33%) Twitter (0.04%)

97.35% of users used smartphone, 6.62% used Laptop, and 1.99% used Tablet

3.2. Socioeconomic, Preparedness Information, Warning Characteristics, and Cyclone-Induced Loss

Descriptive statistics of households’ total cyclone-induced disaster loss, household’s
socioeconomic characteristics, quality of warning and preparedness information (PI), re-
ceived preparedness information types, and taking actions following warning are presented
in Table 3. Mean differences were calculated using the two-sample t-test. From the table, it
is observed that amount of Disaster Loss in Bangladeshi Taka (BDT) differs significantly
between the two types of households. Among socioeconomic variables, there is a significant
difference between age, gender, marital status, and education of respondents of two types
of households. However, there is no significant difference between respondent income,
household income, and the number of household members.

Table 3. Descriptive statistics of selected variables.

Variables Social Media with Traditional Media
-Using Households Traditional Media -Using Households Mean Diff p-Value

Mean Min Max Mean Min Max

Disaster Loss 63,991.9 (54,895.46) 0 340,500 104,962.7 (89,491.99) 4000 503,000 40,970.83 (***) 0.000
Age 24.88 (6065) 18 56 35.76 (13.65) 18 80 10.88 (***) 0.000

Gender 0.72 (0.44) 0 1 0.52 (0.50) 0 1 0.2 (***) 0.000
Respondent

Income 4359.33 (5537.68) 0 50,000 5075.33 (8707.64) 0 70,000 716 0.396

Household
Income 13,212.67 (8127.10) 3000 50,000 11,703.33 (10,968.85) 1000 80,000 1509.33 0.176

Education 3.09 (1.09) 1 5 2.16 (1.08) 0 5 0.84 (***) 0.000
Households

Member 5.24 (2.10) 2 17 5.02 (1.60) 2 10 0.22 0.309

Marital Status 0.426 (0.496) 0 1 0.76 (0.428) 0 1 0.333 (***) 0.001
PI type 11.56 (0.25) 0 14 8.58 (0.29) 0 14 2.98 (***) 0.000

Followed warning 4.4 (1.38) 1 5 3.76 (0.90) 1 5 0.63 (***) 0.001
Warning Quality 4.14 (1.10) 1 5 3.6 (1.10) 1 5 0.54 (***) 0.000

PI quality 4.14 (1.39) 2 5 3.46 (1.08) 1 5 0.68 (***) 0.000
Easiness to follow 4.38 (0.94) 1 5 3.74 (1.42) 1 5 0.64 (***) 0.000

Note: in the parenthesis, standard deviation is written; min = minimum; max = maximum; *** = significance at
1 percent, - (1 USD =94 BDT), Source: Authors’ calculation.
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It is observed that there is a significant difference in the number of types of pre-
paredness information households received among 14 different categories between the
two types of media -using households. Social media with traditional media -using house-
holds received more types of preparedness information than only traditional media -using
households. Warning quality and preparedness information quality also differ significantly
between the two types of households. Social media with traditional media -using house-
holds obtained better quality warning and preparedness information compared to only
traditional media -using households. Households’ overall actions following warning before
cyclone Amphan also differ significantly between traditional media -using households
and both types of media -using households. Both media -using households were able to
take better actions compared to traditional media -using households. Social media with
traditional media -using households perceived warning and preparedness information as
easier to follow compared to traditional media -using households. These findings indicate
that disaster managers can provide cyclone warning and preparedness information (PI)
of better quality by using social media. Presentation of those warnings and PI can be
made more user-friendly by using social media so that it becomes easier to follow for
cyclone-prone people.

3.3. Factors Influenced Households in Choosing Social Media

Factors that influenced households in choosing social media are respondents’ age,
gender, and education (Table 4). It was calculated using Probit regression.

Table 4. Factors influencing households in choosing social media.

Variables Coefficients Stand Error p-Value

Age −0.0703575 *** 0.0121184 0.000
Gender 0.6579063 *** 0.1833732 0.000
Income −0.0000105 0.0000165 0.524

Marital Status 0.1479383 0.2200956 0.501
Household members −0.0245171 0.0458092 0.593
Households’ income 7.48 × 10−06 0.0000135 0.581

Education 0.3675917 *** 0.0799758 0.000
Constant 0.691107 0.4123887 0.094

Note: *** = significance at 1 percent, Source: Own calculation of Authors.

The age of respondents was negatively correlated to social media use in their house-
holds. From the value of the coefficient, it can be interpreted that if the age of the respon-
dents was increased by one year, then the possibility of his or her household using social
media along with traditional media was reduced by 7%. This finding is also in line with
Quan-Hasse and A. L. [55], Zickuhr [49], and Duggan and Brenner [50]. In their research,
they found that younger people used social media more than an older person. The gender
of respondents was also an important factor in choosing social media. Male respondents
used more social media than female respondents in the study area. Alnjadat et al. [56] also
found similar findings in their research. The education of respondents was found positively
correlated to households’ use of social media before cyclone Amphan. From the coefficient,
it was found that if respondents’ education is increased by one level (for example from
primary to secondary), then respondents’ households’ possibility of using social media was
increased by 36%. This finding coincides with the findings of Allaire [15] and Duggan and
Brenner [50].

3.4. Cyclone-Induced Disaster Loss Reduction with the Help of Social Media

The casual effect of using social media on cyclone-induced disaster loss reduction was
calculated using Propensity Score Matching (Table 5). By using propensity score matching
(PSM) it was estimated that the average treatment effect on treated (ATT) differences
in households’ disaster loss (treated vs. control) was found to be −47,494.31 BDT. The
difference in cyclone-induced disaster loss was significant at a 1% level. Similar was
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the result in the case of the caliper (0.05) and the nearest neighbor matching (Table A1
of Appendix A). So, social media with traditional media -using households were able to
reduce cyclone-induced disaster loss compared to only traditional media -using households.
This accepted the hypothesis of this study.

Table 5. ATT Calculation using Propensity Score Matching.

Variable Sample Treated Control Difference Std Error T-Stat

Disaster Loss ATT 63,425.76 110,685.82 −47,494.31 13,834.64 −3.43 (***)
Note: *** = significance at 1 percent, Source: Authors’ own calculation.

Inverse-probability-weighted-regression Adjustment (IPWRA) (Table 6) also recon-
firms that social media with traditional media -using households were able to reduce
cyclone-induced disaster loss compared to only traditional media -using households. It
was significant at the 1% level.

Table 6. Robustness Check using Inverse-probability-weighted-regression Adjustment (IPWRA).

Disaster Loss Coeff Std. Error Z p-Value 95% Conf. Interval

ATT (1 vs. 0) −55,684.29 11,892.46 −4.68 0.000 (***) −78,993.1 −32,375.49
Note: *** = significance at 1 percent, Source: Own calculation of authors.

This finding indicates that social media can be a very good tool for reducing cyclone-
induced disaster loss by proving cyclone warning and preparedness information using
social media.

3.5. How Cyclone-Induced Disaster Loss Was Reduced for Treated Group Households in
Agriculture Sector

In coastal areas of Bangladesh fisheries, agriculture and mangroves are the major
sources of livelihood [57]. To reduce their disaster loss, it was required that households
should take the required actions following waning before cyclone Amphan strikes. To
understand the process of cyclone-induced disaster loss reduction we first checked correla-
tions of preparedness information types, warning and preparedness information quality,
and their easiness to follow with total disaster loss with matched samples. Table 7 shows
these correlations.

Table 7. Correlations of preparedness information types, warning, and preparedness information
quality, Easiness to follow with total disaster loss with matched samples.

Variable Coefficient Std. Error T-Stat 95% Conf. Interval

PI types −5650.538 815.9959 −6.92 *** −7256.779 −4044.297
Warning quality −9322.098 1899.923 −4.91 *** −13,061.99 −5582.209
PI quality −16,914.14 2407.603 −7.03 *** −21,653.36 −12,174.91
Easiness to follow −17,485 2147.486 −8.14 *** −21,712.2 −13,257.79

Note: *** = significance at 1 percent, Source: Own calculation of authors.

From Table 7 it is evident that these variables are strongly correlated with total cyclone-
induced disaster loss. More types of preparedness information helped households to
reduce cyclone-induced disaster loss. If households obtained better quality warning and
preparedness information, it helped to reduce cyclone-induced disaster loss. In addition,
if warning and preparedness information were easier to follow then it helped them to
reduce cyclone-induced disaster loss. From Table 3 we found that social media along with
traditional media -using households obtained more types of preparedness information,
better quality warning and preparedness information, and warning and preparedness
information which is easier to follow compared to other groups of households. This helps
them to reduce more cyclone-induced disaster loss.
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Table 8 shows comparative actions taken by two groups of households. The mean
value is calculated after matching using matched households’ data (using the two-sample
t-test). From the table, it is observed that both media -using households were able to
take better actions in protecting houses, protecting granary, protecting wealth, protecting
livestock and poultry, protecting fish and ponds, and taking actions for preserving good
health; compared to only traditional media -using households.

Table 8. Mean difference calculations of taking actions to reduce disaster losses after matching.

Actions Social Media with Traditional
Media -Using Households

Traditional Media
-Using Households Diff: p Value

Protect house 3.5034 2.4866 1.01683 *** 0.0000
Protect granary 3.2167 2.1 1.11678 *** 0.0000
Protect wealth 3.2867 1.7533 1.5333 *** 0.0000

Protect livestock and poultry 3.6013 2.95333 0.64806 *** 0.0034
Protect fish 3.0069 2.18 0.82699 *** 0.0005

Preserve health 3.3916 1.26 2.1316 ** 0.0000

Note: *** = significance at 1 percent, ** = significance at 5 percent, Source: Own calculation of authors.

Throughout the year before the cyclone, social media with traditional media -using
households learned techniques to build cyclone-tolerant houses and granaries according to
their economic capacity and what actions they should take to save homes and granaries
further before the cyclone strikes. They viewed those contents on social media as many
times as required by them to master those techniques. They were also able to discuss
those techniques among social media users in their community and took proper action.
They were able to build more sustainable cyclone-tolerant houses and crop repositories
and before the cyclone, they took better actions to protect their existing households and
granaries compared to another group of households. For example, low-income both types
of media -using households took better actions (such as tying nicely the roof of their houses
with bamboo and rope and tying it to the ground, households with muddy walls were
protected nicely by shedding it with large polythene sheets, planted required trees in their
yards, made their houses higher and facing certain direction) compared to traditional
media -using households. For building cyclone-tolerant granaries households learned
about the height from the ground for setting up granaries, setting up locations, and ways
to secure them. They were also able to protect their crop repositories by taking necessary
protection procedures such as covering granaries with several layers of polythene sheets
or covering them with tin sheets and locking them properly before cyclone strikes and
able to reduce stored crop loss compared to another group of households. Before cyclone
Amphan ripe Boro paddy was in the field. Some ripe wheat and maize were also in the
field. Social media with traditional media -using households were able to communicate
among themselves following preparedness information techniques via social media and
were able to cut these crops timely and bring them to the nearest safe place and reduced
their crop damage loss compared to other groups of households. They were able to share
responsibilities by communicating through social media; some people arranged local
tricycles, some people arranged motorized vehicles, some people cut ripe crops, some
people tied them, and some people searched for the safest place and took crops to that
place in that time. Thus, by communicating among themselves through social media,
household members using social media with traditional media-using households were also
able to protect their assets such as fishing boats, nets, and small portable shops in time
compared to households using traditional media -using households. Social media with
traditional media -using households were able to know the safest place for their livestock
and poultry in time through social media and were able to move faster than only traditional
media -using households. For shifting poultry, they shifted their small poultry homes that
were moveable. Those who had non-movable poultry home used small cage, and those
households that had no cage received support from their social media group volunteers;
these social media group volunteers arranged cages and local tricycles and helped to
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move poultry to a safe place before the cyclone struck. To move livestock to a safe place
social media with traditional media -using households obtain updated information for the
nearest safe place for livestock and were able to move in time. On the other hand, only
traditional media -using households were not so accurate in timely talking their livestock
and poultry to the nearest safe places because of not obtaining timely updated information
regarding nearest safest place for livestock and poultry and lack of social media network at
that time. Through social media, social media with traditional media -using households
were able to know throughout the year and before the cyclone Amphan, about ways and
techniques to save their fishponds and fish from the cyclone. They were able to timely
collect equipment such as nets, bamboo and bamboo-made fences, tin sheets, and so on by
communicating among themselves through social media and knowing about places and
shops where they obtained that equipment within a limited time. Most of them were able
to build fences around their ponds with bamboo-made fences along with nets, bamboo,
large-size tin sheets, ropes, and other required materials in time. Thus, social media with
traditional media-dependent households were able to reduce their fish losses and reduce
damage to their ponds in time before cyclone Amphan, compared to traditional media
-using households. To suggest cyclone-prone people ways to maintain sound health, some
local disaster managers took advice from local renowned doctors and shared it with other
disaster managers, then they shared it in their respective local social media user households’
groups. They also obtained reminders through their social media groups that what types
of medicines they must keep with themselves before the cyclone, the nearest location from
where they will obtain those medicines, even many of them voluntarily provided medicines.
Through social media, they also learned how they will keep themselves mentally strong
during the cyclone. On the other hand, only traditional media -using households obtained
some suggestions regarding maintaining sound health during a cyclone, many days before
the cyclone. They did not receive a reminder about health issues and a list of medicines
they should keep with them before the cyclone struck.

Traditional media -using households were not able to reduce more cyclone-induced
disaster loss compared to both media -using households as they were not able to view pre-
paredness information contents from traditional media as many times as needed, and they
were not able to communicate among themselves by using traditional media. Traditional
media -using households did not obtain timely and accurate information based on their
area, occupation, assets, and vulnerability because traditional media have very limited time
to focus on specific small areas’ needs because of broadcasting time limitations. They were
not able to take more necessary actions in time because of not obtaining timely information
and techniques most of the time. They were also not able to share responsibilities in proper
time when required through traditional media.

People who are informed as well as prepared can be more resilient to disasters [58,59].
Thus, households using social media with traditional media became more resilient and this
translated into sustainability to their livelihood even at times of cyclone, and they were
able to reduce more cyclone-induced disaster loss.

3.6. Problems Faced by Household Members in Using Social Media and Their Suggested Solutions

From the survey and in-depth interviews of disaster managers and cyclone-affected
people some problems were identified, and respondents also suggested some solutions
to solve those problems. As there were many Facebook and YouTube channels, it was
laborious for disaster managers to send live warning and preparedness information to all
local groups of social media -using households. Disaster managers suggested that before a
cyclone a common Facebook page or YouTube channel with access to most of the disaster
managers can solve this problem. It was also felt by social media household members that if
all or a maximum number of cyclone warning and preparedness information are available
on one Facebook page or one YouTube channel, they will obtain the maximum types of the
necessary information from most of the disaster managers from that common Facebook
page or YouTube channel with minimum effort before the cyclone. This was also mentioned
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by 86.66% of the treated households. They think that it will also help to reduce rumors if
someone tries to spread them because all other users and disaster managers can correct false
and fake information. Before the cyclone, some social media-dependent households found
that their Internet package was finished, but they were able to take internet loans from
cellular companies for that time. A total of 89.33% suggested that if the government can
provide a free internet package as suggested by both media -using household respondents,
then it will ensure social media access to all internet users of cyclone affected area, and they
will be able to follow warnings and preparedness information to reduce cyclone-induced
disaster loss. About 82% of social media -using households faced lower bandwidth than
promised bandwidth from Internet service providers, they expect government supervision
in this regard.

3.7. Quality Analysis of Matching

Figure 3a depicts the control vs. treated group overlap. Among 150 treated households,
143 were in a support region and 7 were found in an off-support region based on their
propensity score. Those households found in off-support regions were excluded from the
matching process. If a minimum number of observations is excluded from the matching
process it will have little effect on the validity of propensity score matching [60]. From
Figure 3b we found there is a good overlap in propensity score between the treated and
control groups. After matching (Figure 3c) we found a very good matching between the
two groups of households.
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Command pstest was used for observing the quality of propensity score matching. All
the covariates that were used for generating propensity scores (age, gender, marital status,
household size, household income, and education) were used for this purpose. Before
matching there was a significant difference between variables (age, gender, marital status,
and education) of treated and untreated groups. But after matching, there was no significant
difference between these variables of the two groups (Table 9). The primary purpose of
propensity score matching is also balancing covariates that are used for propensity scores
between two groups [61]. After bias reduction, we found a good balance between covariates
(that were used for propensity scores) between two groups of households.

From Table 10 we found that Pseudo R-squared is much lower after matching (0.004)
than before matching (0.286). This huge Pseudo R-squared reduction proves a high-quality
matching. From this same table, it was also found that the mean bias before matching was
53.4% but after matching it is significantly reduced to 3.9%. In addition, joint significance
was not able to reject before matching (p = 0.000) but after matching joint significance can
be rejected (p = 0.965). These two values (p-value and mean bias) before and after matching
portrays effective balancing of covariates distribution between two groups of households.
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Table 9. Bias reduction for matching variables.

Mean
Reduction of Bias p-Value

Treated Control

Before Matching

Age 24.88 35.767 0.000 ***
Gender 0.72667 0.52667 0.000 ***
Marital Status 0.42667 0.76 0.000 ***
Households size 5.2467 5.0267 0.309 ***
Household Income 13,213 11,703 0.177
Education 3.0067 2.16 0.000 ***

After Matching

Age 25.035 24.939 99.1 0.913
Gender 0.71329 0.71096 98.8 0.965
Marital Status 0.41259 0.44988 88.8 0.526
Households size 5.2727 5.4079 38.5 0.553
Household Income 13,174 12,690 67.9 0.621
Education 2.9371 2.9184 97.8 0.882

Note: *** = significance at 1 percent, - Source: Own calculation of Authors.

Table 10. PSM quality test.

Pseudo R2 p-Value Mean Bias

Before Matching 0.286 0.000 53.4
After Matching 0.004 0.965 3.9

Source: Authors Own Calculation.

4. Conclusions and Policy Recommendations, Limitations
4.1. Conclusions and Policy Recommendations

Warning and required preparedness information play a vital role in reducing cyclone-
induced disaster loss. Households that used social media with traditional media received a
greater variety of necessary good-quality preparedness information according to household
needs based on their location, assets, economic and manpower capacity, and vulnerability
along with good-quality warnings in time, compared to only traditional media -using
households. They also received preparedness information with techniques that were easier
to follow compared to only traditional media -using households. Through social media,
both media -using households were able to communicate themselves and shared respon-
sibility if required to save their life and wealth. By using timely required preparedness
information with techniques, they were able to take action in time such as protecting house-
holds, granaries, ripe crops, livestock and poultry, fish, and ponds, and kept sound health.
This study also found that male, younger, and educated persons preferred to use social
media before cyclones struck. Problems faced by coastal people of Bangladesh regarding
using social media before the cyclone struck included less internet bandwidth, the absence
of a single Facebook page and unified YouTube channel for warning and preparedness
information, and rumors. Possible solutions proposed by respondents for these problems
were a free Internet package from the government before a cyclone strikes that will ensure
accessibility to social media to all internet users of the cyclone-affected area. They also
proposed a unified Facebook page and a common YouTube channel for providing warning
and preparedness information by most disaster managers, which will ensure maximum
cyclone-related information for cyclone-affected people on a common social media page.
There has not been this kind of research so far and these findings are novel. This research
found that the addition of social media with traditional media for receiving cyclone warn-
ing and preparedness information helped households in reducing cyclone-induced disaster
loss along with how people used warning and preparedness information from social media
to reduce cyclone-induced disaster loss. This research also found that receiving more
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types of preparedness information (PI), better quality warning and PI, and warning and
PI that are easier to follow helped to reduce household cyclone-induced disaster loss. Pre-
vious studies on social media use in phases of cyclones were limited to only how people
used social media in different phases of previously occurred cyclones and narrated social
media’s potential for cyclone-related disaster communication. So, this study fulfilled a
major research gap in cyclone-induced disaster loss reduction by receiving information
from a social media perspective. These novel findings can contribute to academics, policy
practitioners, and disaster-prone area people at large.

Some social and family obligations such as having a Facebook account for girls or
women can be defamed by bad social media friends hindering women in the study area
from using social media for a necessary purpose. Government should be more vigilant
and active to stop those defamatory activities and encourage women to take an active
part in disaster-related activities to reduce cyclone-induced disaster loss. Social media
helps households in reducing cyclone-induced disaster loss, and cyclone-prone people’s
internet package can expire at that time, or many can fail to buy internet package at that
time because of the shutdown of shops that sells internet packages. The government can
create a policy to ensure the availability of the internet to every internet user in the coastal
area, so that they can receive warning and preparedness information in time by using
social media. As preparedness information is required by households according to their
vulnerability, occupation, types of assets, economic capacity, household manpower, and, so
on, the government can take initiative to develop more necessary preparedness information
and techniques according to households’ needs.

4.2. Study Limitations

Cyclone-induced disaster loss reduction may also depend on some other factors other
than cyclone warning and preparedness information that were not possible to take into
consideration for this research. For example, people with more political and social power
receive more support from others for disaster loss reduction. It also depends on people’s
cultural and religious beliefs on the cyclone, and the social relations among neighbors to
help each other. Some households may obtain more support from other people and NGOs
based on their wealth and political power. Some households can also obtain more support
for risk reduction preparation by being members of some local community-based groups.
Moreover, some other factors of obtaining cyclone-related information smoothly through
social media such as the hardware and software capacity of household used devices were
not known. Information collection on those issues was not possible for this research. In
addition, the number of infants, sick, disabled, and old aged persons in a household
can hinder households’ timely preparation for cyclone-induced disaster loss reduction.
Future studies can take into consideration those issues along with cyclone warning and
preparedness information and conduct research based on those data.
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Appendix A. ATT Calculation Using Caliper (0.05) and Nearest Neighbor Method

Table A1. ATT using caliper (0.05) and nearest neighbor method.

Variable Caliper (0.05) Nearest Neighbor

Difference T-Stat Difference T-Stat

Disaster Loss −61,612.83 −3.10 (***) −48,112.29 −2.97 (***)
Note: *** = significance at 1 percent, Source: Own calculation of Authors.

By using the caliper (0.05) and nearest neighbor method of propensity score matching
(PSM) the average treatment effect on treated (ATT) of using social media on cyclone-
induced disaster loss was also estimated. Differences in households’ disaster loss (treated
vs. control) were found at −61,612.83 BDT using the caliper (0.05) and −48,112.29 BDT
using the nearest neighbor method (Table A1 of Appendix A). The difference in cyclone-
induced disaster loss reduction was significant at a 1% level in these two methods. This
finding is also in line with the finding presented in Section 3.4 of this paper and supports
the hypothesis of this study.
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