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Abstract 

Globally mangrove forests are among the most severely threatened ecosystems. The protection value of 
mangrove forests is important for policy makers as a means of increasing forestation in coastal areas. Only a few 
economic studies have estimated the protective value of mangrove ecosystems. None have estimated the value of 
this service in the Sundarban of Bangladesh. In this study, we estimated the economic value of storm-protection 
services of the Sundarban Reserve Forest during cyclone Sidr in 2007 by valuing and comparing the economic 
damage and losses of households at two sites (i.e., near the Sundarban and far from the Sundarban). In total, 
1,525 households from 9 upazillas (sub-districts) were sampled, all located within 1 km distance of the 
embankment. Applying the Damage-Cost-Avoided (DCA) method, the storm-protection value of the Sundarban 
is estimated at USD 543.30 million. The estimated value of the damage cost avoided per household (as of 2015 
consumer price) also implies that the installation of a one-km width of intact mangrove forest can save USD 396 
to each household during cyclones and storm surges. Conservation and restoration of the ecological status of 
Sundarban is, therefore, urgently needed for the continued existence and sustainable use of Sundarban’s 
ecosystem services in the long term. 
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1. Introduction 

The Sundarban Reserve Forest (SRF) plays a significant role in the Bangladesh’s economy since wood and non-
wood forest products are frequently harvested from the Sundarban. But the Sundarban’s mangrove ecosystems 
also provide substantial indirect benefits (Vincent & Das, 2009). For instance, the mangrove forests and 
plantations play a large role in mitigating the destructive forces of winds and tidal bores, thereby reducing 
human casualties and property damage (Shine & Klemm, 1999). Brander et al. (2006) stated that almost one-
third of mangrove areas (about 35%) will be lost between 2000 and 2050 in Southeast Asia. Bangladesh also lost 
one third of its mangroves since the devastating cyclone Sidr attacked the Sundarban in 2007 (Nandy et al., 
2013). Siddiqi (2001) has discussed that mangrove forests in Bangladesh face several problems, including local 
people’s dependency on the services provided by such forests. Cyclones and storm surge are the major threats to 
the SRF, along with erosion, flood, salinity intrusion, expansion of shrimp culture, ecosystem degradation, 
pollution and climate change (Das, 2011). Repeated cyclones confront coastal residents, and the threats to 
biodiversity could also make the SRF further vulnerable in future (Nandy et al., 2013). If climate change effects 
increase the vulnerability as in 2007, and the same flow of resource collection continues, then the Sundarban will 
become very threatened, and, in the long run, its very existence will come into question. 

Storm surges are perhaps the most destructive natural hazards in low-lying coastal areas, causing loss of life and 
property (Alongi, 2002; Flather, 2001; Storch & Woth, 2008). As a result of global climate change and sea level 
rise, greater frequency and intensification of tropical cyclones may drive storm surge and flooding in many low-
lying coastal areas (Mousavi et al., 2011). Although cyclones and tidal surges are common in Bangladesh due to 



jsd.ccsenet.org Journal of Sustainable Development Vol. 13, No. 3; 2020 

129 
 

its geographical position, cyclone Sidr was a vicious cyclone that struck different parts of the Sundarban on 15th 
November 2007 with an average wind speed of 223 km/h and caused extensive damage to the reserve forest, 
which will take at least 40 years to recover (Manil & Mia, 2007). It affected the livelihoods of 8.9 million people, 
0.65 million ha of cropland, and 1.2 million houses and the total damage and losses were estimated at USD 1.67 
billion (Paul, 2009). Cyclone Sidr struck the Sundarban first, before it reached human settlement zones, and thus 
it can be assumed that the forest reduced the strength of the wind and surge through its ability to attenuate waves 
and buffer winds as is evident in several studies (Barbier, 2007; Barbier, 2011; Das, 2011; Erwin, 2009; McIvor 
et al., 2012). Thus, understanding the protection value of mangroves against storms is important for policy 
makers to understand the costs of not having this important resource, and to determine the vulnerability of poor 
communities living in and around the Sundarban. 

After Cyclone Sidr, economists, ecologists and policy-makers argued about the contribution of the SRF’s 
protection roles against natural disasters to the Bangladesh economy. Since the value of the protection service of 
the Sundarban has not been estimated, the goal in this study was to do just that: assess the economic value of 
storm-protection services of the Sundarban during cyclones, storms, and tidal surges by valuing and comparing 
the economic damage and losses of households at two sites (i.e., near the Sundarban and far from the Sundarban), 
caused by cyclone Sidr. To do this, we assessed (i) the value per hectare of the SRF protection at the household 
level, and (ii) the damage and losses in communities near SRF and those far from the forest, to demonstrate that 
those living near the SRF were affected less than those who lived far from the forest. Finally, recommendations 
are made for the conservation of the SRF, considering its protection role. 

2. Materials and Methods 

2.1 Site Description 

The Sundarban Reserve Forest (SRF) is situated along the coastline of the Bay of Bengal in the south-western 
region (i.e., Khulna division) of Bangladesh, and it was declared as World Heritage Site by UNESCO in 1997. 
The total area of the forest is 603,000 ha, consisting of three wildlife sanctuaries: Sundarban West (71,303 ha), 
Sundarban East (31,227 ha) and Sundarban South (36,970 ha). 

The eastern and northern parts of the SRF are surrounded by five administrative districts: Khulna, Satkhira, 
Bagerhat, Pirojpur, and Barguna, which include 10 upazilas (sub-districts), 152 unions and 1,303 villages. The 
total population of the whole area is about 3.5 million (BIDS, 2010). According to the Bangladesh Environment 
Conservation Act 1995, a 10-km-wide area of approximately 175,000 ha was declared by the Ministry of 
Environment and Forest as an Ecologically Critical Area (ECA) on 30 August 1999, this area legally separating 
the SRF from the surrounding unions and villages in the northern and the eastern parts. The western part of the 
forest is shared between India and Bangladesh, with separate management authorities on each side of the border. 
The southern part of the forest is beside the shoreline of the Bay of Bengal. 

2.2 Data Collection and Analysis 

Cyclone Sidr struck the south-western Bangladesh districts of Bagerhat, Khulna, Satkhira, and Barguna. All the 
districts are located near the SRF and have forested lands except Barguna (Fig. 1). Thus, to estimate the storm-
protection value of the SRF, we considered Khulna, Satkhira, and Bagerhat as the treatment zone (TZ) and 
Barguna as the control zone (CZ). We used the entire area of SRF to evaluate a protection value of the mangrove 
forest, then analysed the economic damage and losses near the mangrove forests (i.e., TZ), compared to the 
damage and losses to the area far from the mangrove forest (i.e., CZ), to reinforce the hypothesis that mangroves 
reduce damage and losses of assets. 

Altogether 1,525 households, located within 1 km of the embankments were surveyed. A semi-structured 
questionnaire was used that included questions on households’ socio-economic status, human casualties, and 
damage to houses and crops. A systematic sampling plan was used for collecting data through interviewing 
respondents (n = 1,525) over the age of 18 across the study sites. For avoiding displacement factors, at first, one 
respondent who lived near the embankment during cyclone Sidr was selected randomly, and then we asked 
him/her to suggest other persons who lived near the embankment during the cyclone. Respondents were 
interviewed face-to-face, and they were chosen from both sides of the embankments. For each household, we 
recorded Global Information System coordinates. After coding and digitizing the collected data, we used 
STATA 12 and SPSS 20.0 to analyse it. Differences in socio-economic conditions of respondents and the 
damage and losses caused by cyclone Sidr were explored using one-way ANOVA and Chi-square (χ2) tests and 
the significance level was set at p = 0.05. 
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To estimate the current value of the protection service of the SRF, however, we converted the DCA calculated 
for the year of 2007 into 2015 by using the Consumer Price Index (CPI). For converting the DCA in 2007 to 
2015, we used the following formula 4; 

DCA in 2015 = DCA in 2007 x (price level in 2015/price level in 2007)                               (4) 
3. Results 

3.1 Socio-Economic and Demographic Condition of Respondents 

The socio-economic conditions of respondents varied significantly between study sites (n = 1,525; Occupation: 
χ² = 19.7, df = 8, p = 0.011; Education: χ² = 13.9, df = 3, p = 0.003; Age: χ² = 77.5, df = 3, p = 0.0001). More 
than half of the respondents (n = 1,525, 58%) were landless across the study zones. Some respondents had their 
own cultivable land and average land size was 61.62 decimal/individual (one decimal = 1/100th of an acre). 
Agriculture was the major occupation of respondents (39%) across the study zones. Around 67% of farmers 
cultivated land once a year during summer, while the remaining 33% reported cultivating twice. A majority of 
the farmers (95.8%) grew rice, and the remaining (2.4%) grew vegetables as their major agricultural crop. A 
considerable number of respondents were involved in day-labour activities (19.3%) and shrimp businesses 
(13.8%). Regarding shrimp farming, most of the respondents reported that they did not own (76.6%) or even 
work (98.2%) in the shrimp farms. The average size of a shrimp farm was 116.75 decimal, but the farm size was 
homogenous between the study zones (F = 3.55, df = 3, p = 0.061). The average farm size was larger in the 
treatment zone (128.63 decimal), while the size was 74.53 decimal in the control zone. The mean annual 
investment (MAI) per shrimp farm was USD 711.13 and varied insignificantly between study zones (MAITZ = 
USD 714.19 and MAICZ = USD 701.59; F = 0.005, df = 1, p = 0.945). The majority of respondents belonged to 
age groups between 36-45 years (35.3%) and over 45 years (32.7%). Among respondents, 10.4% (n = 159) was 
female. Many respondents (44.3%) were illiterate or had education below primary level, and the proportion of 
such groups was relatively higher in the treatment zone (49.2%) closer to the SRF, while lower in the control 
zone (40.5%), far away from the forest. Very few respondents (2.9%) had graduated from university or 
secondary school. The mean household size was slightly smaller in the treatment zone (5.03 persons/household) 
than in the control zone (5.10 persons/household), but the variation between study sites was insignificant (F = 
0.53, df = 1, p = 0.465). Similarly, the average monthly income per household was smaller in the treatment zone 
(USD 89.61) than the control zone (USD 101.87) and the household monthly income differed considerably 
between study sites (F = 7.29, df = 1, p = 0.007). The average earnings from agriculture were USD 
597.27/year/farmer, which varied considerably between study sites (F = 9.98, df = 3, p = 0.002). The estimated 
mean annual income per household from agriculture was higher in the control zone (USD 711.71) compared to 
the treatment zone (USD 420.38). The mean annual income (MAINC) from the shrimp farming was USD 
1,014.48/farm, but insignificant between the study zones (MAINCTZ = USD 117.22 and MAINCCZ = USD 
655.89; F = 1.69, df = 1, p = 0.195). 

3.2 Comparative Assessment of Damages between Treatment and Control Zones during Cyclone Sidr 

3.2.1 Household Status and Damages of Residential Houses 

Housing patterns of respondents across the study areas varied considerably between study sites (χ² = 228.9, df = 
3, p = 0.0001). The respondents had one of four categories of houses: kacha/earthen hut (31%), tin-shed (63.2%), 
semi-pacca/concrete (4.4%) and pacca/concrete (1.4%). Around one-third (31%) of the respondents reported that 
during cyclone Sidr they lived in kacha/earthen houses. The proportion of kacha houses was greater in the 
treatment zone (47.8%) than it was in the control zone (13.1%). Conversely, the proportion of tin-shed houses 
was larger in the control zone (81.9%) than it was in the treatment zone (45.6%). The average cost of 
reconstructing houses was USD 725.99/house after the cyclone across the study zones and the repair cost of 
houses varied significantly between study zones (TZ = USD 624 and CZ = USD 827.34; F = 7.19, df = 1, p = 
0.007). More than 73% (n = 1,525) of respondents reported that their houses were located inside the 
embankment during cyclone Sidr. Among respondents who reported the location of their houses outside the 
embankment during cyclone Sidr, the proportion was significantly higher in the treatment zone (29.6%) than it 
was in the control zone (23.8%, χ² = 6.5, df = 1, p = 0.011). 

3.2.2 Damage and Losses of Household Assets and Properties 

The majority of the respondents reported that they lost household assets such as television, radio, other electronic 
items, furniture and solar panels (Table 1).They also reported damage caused to their stored crops, livestock, 
poultry, and home gardens. The respondents who lived in the control zone faced more damage and losses 
compared to those living in the treatment zone. The total value of damage and losses of household assets and 
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properties varied considerably across the study zones (F = 8.88, df = 1, p = 0.003) and it was higher in the 
control zone (USD 4,809.22) compared to the treatment zone (USD 2,542.86). 

 

Table 1. Number of people who incurred damage and losses of household assets and properties during cyclone 
Sidr, obtained from interviews of respondents across the study zones and χ2 tests of independence between types 
of zones (i.e., control zone = far away from SRF and treatment zone = near SRF) 

Damage and losses of household 
assets and properties 

Study zones Total 
(n = 1,525) 

Statistics 
Control 
(n = 740) 

Treatment 
(n = 785) 

χ² df P 

Television/radio/other electronics 16.9 7.0 11.8 35.9 1 0.0001 
Furniture  51.5 72.5 62.3 71.5 1 0.0001 
Solar panel  1.8 4.8 3.3 11.2 1 0.001 
Documents and school books 18.0 20.1 19.1 1.1 1 0.285 
Ornaments and cash money  14.1 14.0 14.0 0.001 1 0.981 
Stored crops  29.7 19.5 24.5 21.6 1 0.0001 
Livestock and poultry  81.8 81.4 81.5 0.03 1 0.858 
Damage trees around house  86.8 63.6 74.8 108.7 1 0.0001 
Damage fruits and vegetables 36.1 21.7 28.7 38.8 1 0.0001 
Others (i.e., fishing tools, boat etc.) 0.5 2.4 1.5 9.1 1 0.003 
 

3.2.3 Damage and Losses of Shrimp Farms and Agricultural Crops  

One-third of the shrimp farm owners (n = 1,525, 68.2%) reported that cyclone Sidr caused extensive damage to 
their farms, and the extent of damage was considerably higher in the control zone (71.9%, χ² = 9.0, df = 1, p = 
0.003) than in the treatment zone (64.7%). The estimated mean cost of damage and losses caused by cyclone 
Sidr, incurred from agriculture and shrimp farms together, was USD 1,318.26 across the study zones, but 
insignificant within study zones (TZ = USD 936.13and CZ = USD 1,863.10; F = 1.554, df = 1, p = 0.213). 

3.2.4 Human Casualties 

The proportion of human casualties in terms of death during cyclone Sidr was slightly higher in the control zone 
(n = 740, 6.8%) compared to the treatment zone (n = 785, 4.5%) and it varied significantly between study zones 
(χ² = 3.8, df = 1, p = 0.05). Similarly, the rate of injury during the cyclone was slightly higher in the control zone 
(19.6%) compared to the treatment zone (15.8%) and varied significantly between study zones (χ² = 4.0, df = 1, 
p = 0.045). More than 5.5% of respondents reported that they had lost family members. Of the victims who died, 
36.8% contributed financially to their family and only 16.4% were involved in fishing. Of the victims, who died 
due to cyclone Sidr’s attack 31.3% were dependent; while 19.4% were children and 16.4% were housewives. 
Among respondents, 17.6% also reported that their family members were injured during the cyclone Sidr, and 
more than 88% of injured persons recovered from their injuries within 3 to 4 months after the cyclone. 

Among respondents (n = 1,525), 82.9% received the warning before the cyclone struck the coast. More than half 
of respondents (55.5%) reported that they heard the warning signal from hand miking conducted by the local 
government, and among them the proportion was higher in the control zone (70.4%) compared to treatment zone 
(41.4%) and varied significantly between study zones (χ² = 129.7, df = 1, p = 0.0001). Only 29.9% of 
respondents replied that they heard the warning signal from radio/television circulation, and their proportion was 
significantly higher in the treatment zone (33.2%) compared to the control zone (26.4%, χ² = 8.6, df = 1, p = 
0.003). Nearly about 78% of respondents said that the Red Crescent Society warned them to go to nearest 
cyclone shelters (χ² = 63.9, df = 1, p = 0.0001) but more than 60% (n =1525) reported actually moving to 
cyclone shelters. Among respondents who did not move to cyclone shelters, different reasons were mentioned, 
such as staying in their own home due to the location of the cyclone shelter being far from their house (53.6%), 
feeling annoyed to move to the cyclone shelter (53.2%), not caring about the warning signal (18.8%), guarding 
the house for assets (18.7%). However, 45.7% of respondents reported that there was no cyclone shelter near 
their house, while 21.7% of respondents reported that they did not appreciate the severity of the cyclone damage. 
More than 18% of respondents mentioned that they did not have enough time to move to the cyclone centre after 
hearing the warning signal. 
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3.3 Economic Valuation of Protection Service of the Sundarban Reserve Forest 

For the economic valuation of protection service of the Sundarban Reserve Forest (SRF), the first step is to 
estimate the damage function associated with the cyclone Sidr. The estimated results are shown in Table 2.The 
width of the forest is the core explanatory variable. It is expected that a household’s damages reduce with the 
greater width of the forest and vice versa. The estimated coefficient shows that per household level damage 
reduces BDT 17,105 (USD 251.54) if 1km width of the forest increases and this coefficient is significant below 
5% level (for robust standard errors) and below 10% level (for clustered robust standard errors). The coefficient 
of types of household (i.e., tin shed) is significant below to 5% level, and the coefficient of location of 
households’ dummy (1 = house is located inside the embankment and 0 = otherwise) is statistically significant 
below to 5% level. That means houses located inside the embankment faced more damages than those outside of 
it. One reason for this finding is the unusual height of the storm surge, which allowed water intrusion inside the 
embankment and caused waterlogged conditions for a long time, since the embankment acted as barrier. As a 
result, damage was high for those families who lived inside the embankment. The coefficient of the velocity of 
wind shows that damage increases if the velocity of wind increases, and this is significant below 5% level of 
significance. The coefficient of the monthly family income of households is also significant below to 10% level. 
Similarly, the coefficient of the distance from the coast is significant below to 5% significant level and shows 
that the damage decreases if the distance of the household increases from the coast. In addition, the coefficient of 
hearing about the signal of the cyclone is insignificant, though it is meaningful that hearing the warning signal 
reduces household level damages. Furthermore, none of the coefficients of the district dummy variables are 
significant except the coefficient of Barguna, the omitted reference district. Even the coefficients 
of Bagerhat and Satkhira are insignificant but meaningful and shows decreasing trend of damage and losses for 
those districts. The estimated R2 shows that the explanatory variables can explain only 6.52% of variation in the 
dependent variable. However, for the cross-section data the low R2 is not a problem at all. The overall model is 
statistically significant below to 1% level of significance with df (12, 1255) for robust model and df (12, 112) for 
clustered model. So, the model is robust. 

 

Table 2. Estimate of the damage function 

Variables Model 1(Robust) Model 2 (Cluster village) 
Constant -1274160 -1274160 
Width -17105* -17105** 
Velocity 7257* 7257* 
Mfincome 36** 36** 
Gotsignal -165318 -165318  
Hlocation (1 = inside, 0 = others)  107340* 107340* 
Housetypes M2 (tinshed) 154342* 154342* 

M3 (semi pacca) 362793 362793 
M4 (pacca) 743596  743596 

District dummy DD1(Bagerhat) -13860 -13860 
DD3 (Khulna) 105593 105593 
DD4 (Satkhira) -22187 -22187 

Dist-coast  -2545* -2545 
Number of villages  118  118 (clustered for 103) 
R2  0.065 0.065 
N = 1,525  1,268 (Model considered) 1,268 (Model considered) 

*refers significant level below to 5%, **refers significant level below to 10% 

 

While calculating the estimated average DCA/household, we accounted the protection services of the SRF. The 
estimated regression result (Table 2) shows that, as the width of the forest increases by 1 km, the average 
household’s damage decreases by BDT 17,105 (USD 251.5) in 2007.This estimated value can also be considered 
as the savings of assets by installing one-kilometre intact forest. In estimating the total protection value of the 
SRF, we considered the total number of households of three districts (i.e., the treatment zone of this study), 
which is 1.37 million (Population Census, 2011). 

The total estimated DCA is calculated in Table 3, which shows that the DCA as the protection value of the 
Sundarban is USD 345 million in 2007. Converting the area into square kilometres and hectares, we found that 
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the protection value of the SRF is USD$57,211/km2and USD 572/ha. Since cyclone Sidr affected Bangladesh in 
2007 and the associated household damage costs were estimated based on 2007 market prices, we converted the 
DCA in terms of 2015 values. Considering 2010 as the base year, and the Consumer Price Indices for 2007 and 
2015 respectively as 80.56 and 143.66 (Index Mundi 2016; World Bank, 2016), we converted the DCA from 
2007 to 2015, which is USD 90,098/km2 and USD 901/ha. Thus, the protection value for SRF at 2015 prices 
stands at USD 543.3 million. 

 

Table 3. Estimated protection value of 1km width of the SRF 

Estimated average damage cost avoided 
/ house hold 

Number of households Total area (km2) Total area (ha) 

BDT 17,105 in 2007 (USD 251.5) 
BDT 30,503 in 2015 (USD 396) 

13,71,460 6,030 603,000 

Total damage costs avoided USD 345 million (BDT 23,458.8 million) at 2007 value  
Exchange rate USD 1 = BDT 68 
USD 543.3 million (BDT 41,833.6 million) at 2015 value  
Exchange rate is USD 1 = BDT 77 

Protection value of SRF/event 2007 value USD 57,211/ km2 
USD 572/ ha 

2015 value USD 90,098/ km2 
USD 901/ ha 

 

4. Discussion 

This study has explored the importance of the Sundarban mangroves in terms of monetary value for protecting 
household assets and properties from cyclones and storm surges. Very few studies reported that mangroves help 
to reduce damage and loss of life during storm surges. We found that the costs and damages incurred in the 
control zone, away from the Sundarban’s mangroves, were greater than the costs and damages for people living 
near the mangroves. As a result, the intensity of storm surges affected the houses in the Barguna district more 
intensely than those in the treatment areas (i.e., Bagerhat, Khulna, and Satkhira). Our study has shown that 
household level damages (USD 251.5) associated with cyclones and storm surges decrease with the increase of 
one kilometre width of mangroves. Badola & Hussain (2005) also reported protection standards of mangroves 
similar to our findings, and they found that the costs and damages caused by the cyclone incurred per household 
were higher in villages protected by an embankment (USD 153.74) compared to those villages protected by the 
Bhitarkanika mangrove ecosystems (USD 33.31) in India. In another study, Akber et al., (2018) also noted that 
the monetary loss associated with the cyclone was USD 1,025 per household in the villages sheltered by 
mangroves, which was about half compared to those villages not in the shadow of mangroves. Das &Vincent 
(2009) reported that villages with greater width of mangroves had considerably fewer deaths than villages with 
narrower mangroves or no mangroves, and they argue that the width of mangroves determines the degree of 
protection, since mangrove root systems slow down the flow of water.  

Badola et al., (2003) found that having mangroves is more beneficial compared to not having mangroves, after 
calculating an estimation of cyclone damage avoided by surveying 10% of the households in 35 villages in the 
Bhitarkanika Conservation Area on the east coast of India. They also learned that houses and crops are protected 
by mangroves, given the high frequency of flooding of houses and crop fields without mangrove-covered 
villages. Das (2011) assessed the protection value of mangrove forests of the Kendrapada district of Orissa in 
reducing residential house damages from wind and surge during the cyclone of October 1999, and he found that 
each km width of the mangroves reduces residential house damages by about INR 1,148/village (USD 17.39) 
and INR 975,800 (USD 14,784.85) for the entire study area. Das (2011) also estimated the protection value of 
the forest is INR 51,168/ha. Finally, the findings of the current study show that it has similar findings to the 
discussed studies. Surprisingly, all of the discussed studies were from India and hence the current study as the 
pioneering study focused on Bangladesh’s Sundarban has huge importance to policy makers.  

The current study has estimated the economic value of protection service of the SRF in terms of communities’ 
household assets and property. Thus, as a measure to protect the coastal communities, government should initiate 
installing intact mangrove forest along with the building of dams/embankments and cyclone shelters in coastal 
areas. Simultaneously, government can enforce relevant laws to halt further destruction or degradation of 
mangroves due to anthropogenic activities, in terms of licensing, concessions and punishing illegal activities. 
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The estimated protection value of SRF also shows that installation of 1 km intact mangrove forest can save a 
considerable amount of loss for each household. For policy formation, government should consider an 
afforestation program with mangrove plant species such as Avicennia spp., Xylocarpus mekongensis, X. 
granatum, Sonneratia apetala, Bruguiera gymnorrhiza, Cereops decandra, Nypa fruticans etc. in Barguna 
district, or any other coastal areas of Bangladesh where forest condition is extremely degraded or poor. This 
information will help government to consider the net gain over the replacement costs of afforestation. 

5. Conclusion 

The Sundarban has a significant role in protecting coastal communities in south-western Bangladesh. The forest 
contributes USD 251.5 (as of 2007 consumer price and USD 396 as of 2015 consumer price) per household as 
protection service during an event like cyclone Sidr. In addition to storm protection, the mangrove also serves as 
a coastal defence by reducing coastal flooding and erosion. The finding of this protection service indicates that 
by installing new forests with wider width can protect coastal communities where mangrove forest does not exist 
or is depleted. Like Barguna and other coastal districts, government can start afforesting mangrove seeds to 
increase the natural protection from cyclones and storm surges. However, this study considered the protection 
service of the Sundarban’s mangrove, but the estimated value would be much higher if we also considered the 
defence services against coastal flooding and erosion. To enhance the protection services of the SRF, mangrove 
ecosystems should be restored in degraded zone, under a well-planned and managed scheme around the coastal 
areas. 
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