
Context of salinization and adaptation preferences in the coastal areas of Bangladesh:

Bringing together farmers’ salinity perspectives into policy to achieve SDGs

Abstract 

The  increasing  salinization  of  coastal  areas  of  Bangladesh  reduces  options  for  rice

intensification  but  offers  a  suitable  environment  for  shrimp and salt  farming.  Under  these

contested land use settings, adaptation decisions to address salinity require an understanding

of  the salinity  perspectives  of  all  farmer  types.  Primary  data  was  collected  from randomly

selected  rice,  shrimp and  salt  farmers in  two  coastal  sub-districts  through  semi-structured

interviews  at  household  level.  Also,  key  informant  interviews  (KIIs)  were  conducted  with

personnel from research and extension organisations from different levels (e.g. national and

local). Salinity perceptions among the various types of farmer differed. While the majority of

rice farmers (87%) perceived increased salinity, just over half of the salt and shrimp farmers

perceived that salinity has decreased over the past 20 years. Most rice farmers (62%) perceived

anthropogenic factors as the main cause of increased salinity, while the majority of shrimp and

salt farmers focused more on natural factors. Rice farmers perceived under saline conditions a

yield loss (42%),  followed by less income (30%).  In contrast,  shrimp farmers (70%) and salt

farmers  (55%)  perceived  production  gains  when  high  salinity  prevailed.  Rice  farmers’

adaptation preferences to cope with salinity is development of salinity-tolerant rice varieties

that  have  greater  tolerance  at  the  reproductive  stages,  while  shrimp  and  salt  farmers’

preferences  are  engineering-based  solutions.  Thus,  research  and  extension  services  on

integrated coastal resources management need to consider all livelihood perspectives, as this

approach could accelerate the pace of achieving the SDGs (i.e.. SDG-1, SDG-2 and SGD-3).
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1. Introduction

Coastal  saline  areas  generate  substantial  ecosystem  services  that  provide  livelihood

options for thousands of millions of people, particularly in the developing regions of the world

(Visbeck et al., 2014). These regions are undergoing ever-changing biophysical conditions and

impulsive  socioeconomic  development  (Betcherman  and  Marschke,  2016).  Moreover,  the

increasing population and competing demands for coastal resources present urgent challenges

to  those  policymakers  responsible  for  adaptation  planning  to  address  the  sustainable

development  agenda  (Neumann  et  al.,  2017).  In  addition,  climate  change-induced  natural

disasters pose significant threats that make these coastal areas vulnerable to environmental

stresses  (Dessai  et  al.,  2009;  Lempert  and Groves,  2010).  The coastal  areas  of  Bangladesh,

which  are  some of  the most  vulnerable  regions  of  the world  (Yohe  et  al.,  2006),  are  also

exposed to repeated natural  disasters (Khan et al.,  2015; Talukder and Saifuzzaman,  2016).

Among the disasters, salinization is the most opaque in its origins and continuing risk factors,

with  varying  input  from  both  natural  and  anthropogenic  drivers  (Hossain  et  al.,  2018a).

Salinization also exhibits highly variable temporal and spatial stochastic variations (Clarke et al.,

2015),  and affects coastal  livelihoods in  diverse  ways  (Lázár  et  al.,  2015).  Hence,  salinity  is

considered one of the greatest challenges for sustaining agricultural productivity in the coastal

areas (Kabir  et al.,  2016; Wassmann et al.,  2009),  and is placing increasing pressure on the

sustainability of agricultural productivity, further threatening the function of ecosystem services

(Flörke  et  al.,  2019).  Despite  these  negative  consequences  on  agriculture  and  biodiversity,

coastal  saline  environments  offer  opportunities  for  other  livelihoods  such  as  shrimp

aquaculture and salt farming, as they are not adversely affected by salinity (Lázár et al., 2015).

Thus,  it  is  imperative  to  have  comprehensive  adaptation  planning  that  presents  various

alternatives  that  reflect  the  diverse  preferences  of  all  farming  groups  affected  by  the

salinization process (Haasnoot et al., 2013; Herman et al., 2015; Kwakkel et al., 2016). Efficient

adaptation planning to combat the salinization problem will explicitly trigger the potential of

the coastal areas to achieve the sustainable development goals (SDGs) of no poverty (SDG-1),

zero hunger (SDG-2) through proper and integrated utilisation of these resources (Hussain et

al., 2018; Islam and Shamsuddoha, 2018). 



To achieve the SDG targets, the coastal areas of Bangladesh offer significant potential as

these areas occupy around 30% of the total  land area of the country (SRDI,  2010),  and are

characterised  by  diversified  land  use  opportunities  (MoA,  2013).  Sustainability  in  coastal

resource utilisation would be achieved by recognising all the livelihood options that the coastal

environment offers to the people living there, as well as understanding the diverse perspectives

of all types of farmers. 

Three major livelihood options exist in the coastal areas of Bangladesh: cropping, shrimp

aquaculture  and  salt  farming.  Until  the  1970s,  rice  cropping  in  coastal  environments  was

dominated by monsoon season (Aman season) rice cultivation; however, in the 1970s, with the

adoption of irrigation technologies and the development of modern, high-yielding rice varieties,

a  new  cropping  opportunity  emerged  in  the  dry  season  (Boro  season)  that  significantly

increased rice production (Ahmed and Diana, 2015). Unfortunately, widespread adoption of dry

season  rice  cultivation  in  the  coastal  areas  did  not  occur  as  expected  due  to  increasing

salinization (Rahman et al., 2011; Szabo et al., 2016). The biggest breakthrough came in 2006

with the development of salt-tolerant rice varieties that were seen as having the potential to

increase the area sown to dry season rice in the coastal areas (Islam and Gregorio, 2013), and

influenced policymakers to adopt saline tolerant rice varieties devlopment as an adaptation

planning. However, these varieties have a certain limitations to cope with salinity stress during

the reproductive stages, which also coincide with the period of highest salinity in the coastal

areas (Clarke et al., 2015). In addition, the scarcity of fresh water for irrigation is an issue that

has emerged along with the salinity problem, and which might create further challenges in

sustaining dry season rice cultivation (Islam et al., 2020; Rahman et al., 2017). Thus, a number

of challenges have emerged for sustaining rice productivity, including increasing salinity threats

and water security issues, which could further limit the expansion of dry season rice cultivation.

In contrast, shrimp and salt farming, which have been practised for hundreds of years in

the coastal  environment and were well  established before the inception of dry season rice

cultivation in the coastal areas, do not require fresh water, and indeed use brackish water (Al

Mamun et al., 2014; Datta et al., 2010; Pokrant, 2014).  These farming enterprises thus have

encroached into previous rice cropping areas in the coastal  areas of Bangladesh due to the



suitable sub-tropical climate and easy access to tidal saline water (Ahmed, 2013; Ahmed et al.,

2010; Ahmed and Diana, 2015; Bagchi and Jha, 2011; Pokrant, 2014). Furthermore, these fast-

growing farming enterprises contribute to the socioeconomic status of the local people and

society in general through employment and enhancement of household incomes (Al Mamun et

al., 2014; BSCIC, 2020; FRSS, 2018). However, once land has been developed for shrimp or salt

farming, it no longer offers a viable option for rice farming.  

Thus, adaptation decisions that can address the salinization problem in the coastal areas

of Bangladesh are increasingly become complicated, as this problem results in various farming

systems  being  affected  in  diverse  ways,  as  well  as  policymakers  face  contested  solutions

(Herman et al., 2015; Kwakkel et al., 2010). For example, salinization squeezes the options for

rice intensification while offering a suitable environment for shrimp and salt farming (Lázár et

al., 2015). Similarly, different levels of government (e.g. the Ministry of Agriculture, Ministry of

Fisheries and Livestock)  favour certain  solutions to the salinity  issue:  promoting the use of

salinity-tolerant rice varieties and promoting shrimp and salt farming. Under these contested

land  use  options,  adaptation  decisions  that  can  address  the  salinization  problem  require

investigation of both the perspectives of salinization of the local farmers being affected by the

increasingly saline environment and their adaptation preferences to cope with salinity (Ramm

et al.,  2018). In addition, adaptation options generated from the farmers’ perspective would

enable decision makers to choose from a range of alternative solutions that are interconnected

with socioeconomic and natural systems, which would make them more adoptable and less

contested (Eakin and Patt, 2011; Wise et al., 2014). 

Research that explores farmers’ perspectives of salinization and how incorporating this

perspective can help policymakers to plan adaptation decisions has attracted limited attention

in the existing literature. Furthermore, most studies in the coastal  areas of Bangladesh and

other regions of the world have investigated farmers’ perceptions of salinity based on a single

livelihood  option  such  as  cropping  or  shrimp  farming  (Betcherman  and  Marschke,  2016;

Hossain et al., 2018b; Islam and Tabeta, 2019; Joffre et al., 2018; Kabir et al., 2017; Rahman et

al., 2017; Haider and Hossain, 2013). Most of these studies have confined their analysis to the

farmers’ perceptions of salinity in terms of farm risk and overlooked their preferred options to



cope with salinization problem. Understanding these preferences could direct decision makers

to  undertake  holistic  salinity  adaptation  planning.  In  addition,  divergent  perspectives  of

salinization  that  involve  all  farming groups  from the distal  coastal  areas  are  absent  in  the

existing  literature.  Furthermore,  how salinity  affects  the  livelihood  options  of  the  different

farming  groups  in  the  coastal  areas  of  Bangladesh  has  not  been  adequately  addressed  in

previous studies.  A recent  study has  shown the importance of  salinization perceptions and

adaptation strategies in the coastal areas of Bangladesh (Islam et al., 2020); however, this study

only  considered the perceptions of  the single  livelihood of  rice  farmers,  and therefore  the

perspectives of salinization of other farming groups such as shrimp and salt farmers were not

included. 

Our  scientific understanding  of  the salinization problem in  the coastal  areas  will  be

improved  by  examining  farmers’  perceptions  of  salinization  and  the  preferred  adaptation

options of all coastal resource user groups, including rice, shrimp and salt farmers. At the same

time,  such  knowledge  will  also  inform  policymakers  about  local-level  resource  users’

preferences with regard to adaptation planning to address the opaque salinity problems, which

will assist policymakers to implement sustainable policy and, in turn, trigger the achievement of

the SDGs. This study therefore has the following aims:

 to examine how the salinization problem is framed by the different types of 

farmers in the coastal areas,

 to investigate how salinity affects the livelihood options of the various coastal 

farming communities, and

 to investigate farmers’ preferred adaptation strategies to combat salinization at

a community level.

2. Research Methodology

2.1 Selection and description of the study area 

The coastal areas of Bangladesh are divided into three main regions, western, central

and eastern, based on distinct biophysical and geographical characteristics (Karim and Mimura,

2008).  In the south-eastern coastal area, most of the land falls under the shallow piedmont

zone along with the Chittagong hill tracts, and is more stable in nature. The major rivers of this



region are the Karnafuli and its tributaries (BWDB, 2013). The south-western coastal zone is an

active  delta  characterised  by  the  Ganges  tidal  flood  plain  and  the  convergence  of  a  large

numbers of creeks and channels. The major rivers of this region are the Gorai and its tributaries

(BWDB,  2013;  Rahman  and  Rahman,  2015).  Due  to  a  wide  range  of  variations  in  land

topography, river systems and livelihood activities, the salinity dynamics vary significantly in

these regions (SRDI, 2010).

The Satkhira district was selected for study as it is one of worst salinity-affected districts

of the south-western region, while Chittagong is one of the least-affected districts of the south-

eastern coastal region (Table 1 SI). The Assasuni sub-district from the Satkhira district and the

Banskhali  sub-district  from the Chittagong district  were selected,  as  these two sub-districts

represent the most salinity-affected areas within these two districts, and also have diversified

land use practices (rice farming, shrimp farming and salt  farming) (SRDI,  2010).  Finally,  two

villages from two unions of the Assasuni sub-district and two villages from two unions of the

Banskhali sub-district were selected for administration of the household survey (Fig. 1).

2.2 Data sources and data collection methods

The major sources of data for this study consist of primary and secondary data.  The

primary data were collected through formal household surveys and key informant interviews

(KIIs). The household surveys were conducted from February to April 2018 and in 2019 during

the dry season in Bangladesh (from December to May). Prior to conducting household surveys

and key informant interviews, human research ethics approval (HREA) was sought and received

at the University of New England, Australia (Approval No.  HE17-272). A pre-tested and semi-

structured interview schedule was used to collect primary data from 109 rice farmers, 107

shrimp farmers and 64 salt farmers. Secondary data were gathered from books, journal articles

and reports. The respective sub-district agriculture officer and fisheries officer provided advice

on the villages where rice farming was affected by salinity as well as where shrimp and salt

farming have emerged as a potential land use. The lists of farmers were obtained from the

records  of  the  Agriculture  and  Fisheries  offices  in  each  of  the  sub-districts.  A  multi-stage

stratified random sampling procedure was followed to select the respondents for the face-to-

face interview (Table 2 SI). A similar sampling procedure was followed by other studies that



Fig.  1. Study  locations  in  the coastal  areas  of  Bangladesh.  Assasuni  sub-district  in  Satkhira
district (bottom left) and Banskhali sub-district in Chittagong district (bottom right). Location of
data collection villages are indicated by pink squares.

have investigated farmers’ perceptions of salinity and climate change in the coastal areas of

Bangladesh (Hasan and Kumar, 2020; Islam et al., 2020). The male farmer from each household

was  selected  as  the interview respondent,  as  men are  traditionally  the household  head in

Bangladesh. 



Farmers were interviewed about their perception of salinity trends in their locality over

the last 20 years and whether salinity has been increasing, decreasing or there has been no

change. Their perceptions of the current salinity level as well as conditions 20 years in the past

for their locality were also covered. The farmers’ perceived causes/drivers of increased salinity,

the impacts of salinity on their farming enterprises and their adaptation preferences to cope

with the expected extreme salinization were explored by a series of open-ended questions on

those topics. 

To  complement the farmer  household interviews,  22 key informant interviews (KIIs)

were  conducted amongst  a  wide range  of  professionals:  agricultural  extension  department

personnel, fisheries officers, rice breeders, soil scientists and NGO personnel from the national,

district and sub-district levels. These interviews were conducted at the respective offices of the

participants, and their voluntary participation was confirmed before the interview. A series of

open-ended questions were covered to explore their opinions on the causes of salinization and

the adaptation options needed to combat the expected increasing salinity in the future.     

2.3 Data analysis

Data collected from the interviews of the household head were transferred to usable

format by coding the responses. Responses were transcribed from Bengali  to English by the

lead author who is fluent in Bengali. For open-ended questions, a thematic response matrix was

developed and similar responses were placed into these common thematic responses. These

were then coded with a number and analysed using IBM SPSS statistical software (Bryman and

Cramer, 2012; Seale and Kelly, 2004). ANOVAs were conducted to examine the differences in

the independent variables among the different types of farmers. The independent variables

examined  were  age,  educational  qualifications,  total  farm  size,  land  ownership,  farming

experience and monthly average income. The farmers’ perspectives of salinity, with particular

focus on the trends and causes of salinity and its impacts on their farming enterprises, and their

preferred  adaptation options were analysed using  cross-tab  analysis.  Chi-square tests  were

carried out for these categorical variables to test whether farmers' salinity perspectives varied

among the different types of farmers (i.e. frequencies against each category). Al-Amin et al.



(2019) conducted similar Chi-square tests to examine categorical variables in their investigation

of the significance of intra-household differences in farmers’ perceptions of climate change. 

The data gathered from the KIIs were transcribed verbatim from Bengali to English and

analysed using NVivo 12 plus software. To complement the survey results, they were coded

against themes of causes of salinization, key considerations in development and promotion of

salt-tolerant varieties and adaption options to cope with future salinization. Several nodes were

created under these themes and responses under each theme were coded into the respective

nodes. Word frequency search queries were conducted to recall the most important words or

phrases as mentioned by the key informants to address specific issues of causes of salinization

and adaptation options. Matrix coding queries were also carried out to observe the variations in

salinity  perspectives  (e.g.  the causes  of  salinity)  of  the different  key informants  working  in

different organisations. 

3. Results

3.1 Socioeconomic characteristics of the different types of farmers 

Most of the socioeconomic and demographic characteristics differed significantly among

the  rice,  shrimp  and  salt  farmers  in  the  areas  studied.  Educational  qualifications  differed

significantly among the different types of farmers. Among the three groups of farmers, the

shrimp farmers had the greatest number of years at school (8.43) when compared to the rice

and salt farmers, who had 6.7 and 3.03 years of schooling, respectively. Total farm size of the

shrimp  farmers  was  also  significantly  higher  than  that  of  the  rice  and  salt  farmers.  Land

ownership also differed significantly among the three types of farmers. The shrimp farmers

owned the greatest area of land, which was on average 13.00 bigha, while rice and salt farmers

possessed  4.6  and  2.02  bigha  of  land,  respectively.  Salt  farmers  had  the  longest  farming

experience of 25.58 yrs,  while shrimp farmers had 22.23 years.  Significant differences were

found in monthly average income among the different types of farmers. The shrimp farmers

had a monthly income that was almost 1.5 times higher, BDT 19000, than the rice and salt

farmers. The average age of famers in all groups was between 46 and 48 years old (Table 1). 



Table 1. Socioeconomic characteristics of the rice, shrimp and salt farmers in the two coastal 
study areas

Characteristics

(unit of measurement)

Rice farmer

(N=109)

Shrimp farmer

(N=107)

Salt farmer

(N=64)

F-value

Mean SD Mean SD Mean SD

Age (yrs) 47.44 8.82 46.70 8.56 47.73 8.40 0.35NS

Education (schooling yrs) 6.70 5.42 8.43 4.51 3.03 3.04 27.44**

Total farm size (bigha1) 7.97 5.41 28.86 27.68 7.63 5.54 46.76**

Land ownership (bigha) 4.61 4.51 13.00 18.85 2.02 2.26 20.82**

Farming experience (yrs) 23.02 8.31 22.23 7.90 25.58 7.14 3.73*

Monthly income (BDT) 11432 3856.
06

19072 3224.56 12192 3695.63 139.95**

** = significant at 5% level of significance, NS = not significant

3.2 Context of salinity as perceived by the different types of farmers

Only a small proportion of farmers, regardless of land use, reported no change in salinity

in the last  20 years.  However,  the perspectives of the trend in salinity varied between the

different types of farmers in the two coastal study areas (Table 2). While 87.2% of rice farmers

reported that  salinity  has  increased over  the past  20  years,  only  35.5% of  shrimp farmers

indicated this. Shrimp farmers were more likely to indicate that salinity had decreased in the

past 20 years (52.3%). A higher proportion of salt farmers (43.8%) than shrimp farmers (35.5%)

indicated that salinity had increased , but the majority of salt farmers (51.6%) reported that

salinity had declined in the last 20 years. Among the rice farmers, around 90% reported that the

current salinity level in their locality was high, with only a small proportion indicating that the

current salinity level was low. In contrast, the proportions of both shrimp farmers (46.7%) and

salt  farmers (60.9%) who reported the current salinity level  as being high were both lower

when compared with rice farmers, and therefore a much higher proportion of shrimp farmers

(53.3%) and salt farmers (39.1%) considered the current salinity level  to be low. This result

aligns with the farmers’ perceived salinity level 20 years ago, which most rice farmers (84.4%)

said was low, while 64.5% of shrimp farmers and 46.9% of salt farmers reported it as being high

20 years ago when compared to the present salinity level. 

1 1 ha= 7.4 bigha



In terms of the main drivers of increased salinity, 62.1% of rice farmers considered that

the human interventions of shrimp farming, salt farming and faulty sluice gates are the main

effectors, with less emphasis (27.4%) placed on the natural causes such as cyclones, coastal

flood,  siltation  of  rivers  and  less  rainfall.  Only  a  small  proportion  (10.5%)  mentioned both

anthropogenic and natural causes. In contrast to rice farmers, more emphasis was placed on

natural  causes  as  the main drivers  of  increased salinity  by shrimp farmers  (39%).  A higher

proportion (34.2%) mentioned both human interventions and natural  causes as  the drivers

compared with human interventions on their own (26.8%). Among the salt farmers, the main

drivers of increased salinity were human interventions (46.9%), while almost equal emphasis

was placed on  natural  causes  and human interventions  together  (26.9%)  or  natural  causes

alone (26.2%) (Table 2).  



Table 2. Context of salinity among the different types of farmers in the two coastal study areas 

Issues of the salinity problem % of the respondents

Rice
farmer

(N=109)

Shrimp
farmer

(N=107)

Salt
farmer
(N=64)

Overall
(N=280)

Trend of salinity over the last 20 years
Salinity increased
Salinity decreased
No changes in salinity

87.2
  9.2
  3.7           

35.5
52.3
12.1

43.8
51.6
  4.7

57.5
35.4
  7.1

Chi-square = 68.51**

Current salinity level
        High

Low
89.9
10.1

46.7
53.3

60.9
39.1

66.8
33.2

Chi-square = 46.66**

Salinity level 20 years ago
High
Low

15.6
84.4

64.5
35.5

46.9
53.1

41.1
58.6

Chi-square = 54.20**

Drivers of increased salinity
Human interventions (e.g. shrimp 
farming, salt farming, faulty sluice 
gate)
Natural events (e.g. cyclones, 
coastal flood, siltation of river, less
rainfall)
Human interventions and natural 
events

62.1

27.4

10.5

26.8

39.0

34.2

30.8

10.2

59.0

46.9

26.2

26.9

Chi-square = 41.98**

** indicates significant at 5% level of significance 

The findings from the household interviews followed similar trends to the key informant

interviews with respect to the perspective that anthropogenic drivers have had a major role in

increasing salinity.  However,  there was a clear  polarisation between the representatives  of

Fisheries  and  Agriculture  departments  in  their  views  on  the  role  of  natural  causes  in  the

increasing salinity. The majority of the coded references (92.3%) from the Fisheries Department

officers’ KIIs were about the natural drivers of salinity, while only 7.7% of the coded references

from  the  Agriculture  Department  KIIs  mentioned  that  the  natural  drivers  contributed  to

increased salinity (Fig. 2). 



Fig. 3. Anthropogenic drivers of the increased salinity as reported in KIIs (n=22).
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Fig.  2. Coding  references  from  the  key  informant  interviews  of  representatives  of  the
Agriculture and Fisheries departments on the drivers of increased salinity. 

The KIIs also identified the same anthropogenic drivers of increased salinity cases as

reported  by  farmers:  increases  in  shrimp  and  salt  farming  and  faulty  management  of

embankments. However, the majority of the KIIs spoke more often about how the unplanned

expansion of shrimp and salt farming has been the greatest anthropogenic driver of increased

salinity (Fig. 3).



Fig. 4. Natural drivers of increased salinity identified from the key informant interviews (n=22).

The KIIs showed that the natural drivers of increased salinity in the coastal areas were

climate change,  sea level  rise, reduced rainfall,  higher temperatures,  inundation with saline

water and siltation of rivers. However, coded references of the KIIs indicated they were mostly

talking  about  climate  change-induced  sea  level  rise,  and  less  rainfall  as  being  one  of  the

greatest drivers of increased salinity in the coastal areas (Fig. 4).



3.3 Farmers’ perceived reasons for a decline in salinity

Farmers who said salinity has declined over the last 20 years,  were asked why they

thought salinity had decreased. Among the rice farmers who said salinity had decreased, which

was only a small proportion, 70% of them reported that “rainfall had increased as compared to

the last decades”, and 30% mentioned “less risk of inundation of saline water due to siltation of

rivers and canals”. A similar proportion of the salt farmers reported the same reasons for the

decline in salinity. In contrast, shrimp farmers who stated salinity had declined placed greater

emphasis  (69.6%)  on “less  risk  of  inundation of  saline  water  due  to siltation of  rivers  and

canals” (Table 3).

Table 3. Farmers’ perceived causes of decline in salinity.

Farmer type (n) % of the respondents

Rainfall increased as
compared to the previous

decades

Less risk of inundation of saline
water due to siltation of rivers and

canals

Rice farmers (10) 70.0 30.0

Shrimp farmers (56) 30.4 69.6

Salt farmers (28) 67.9 32.1

3.4 Sources of information/farming advice

Farmers in the coastal study areas use different sources for advice and information for

their farming enterprises, and there is very little crossover between government departments

and enterprises. Rice farmers (50.5%) have a substantial reliance on information and farming

advice obtained from the sub-district Agriculture office and the local sub-assistant agriculture

officer, and to a lesser extent from neighbouring farmers and local input dealers (26.6%) and

neighbouring farmers only (22.9%). Among the shrimp farmers, 51.4% obtain farming advice

from neighbouring farmers and 44.9% obtain information from neighbouring farmers and the

sub-distrcit Fisheries office. In contrast, salt farmers get farming advice almost exclusively from

neighbouring farmers (92.2%), while the remainder also mentioned neighbouring farmers and

government personnel (Table 4). 



Table 4. Sources of information and farming advice of the different types of farmers.

Farmer type
(n)

% of the respondents

Agriculture
office and local
sub-assistant
agriculture

officer

Neighbouring
farmers

Neighbouring
farmers and
local input

dealers

Neighbouring
farmers and

local fisheries
office

Neighbouring
farmers and
government

personnel

Rice farmers 
(109)

50.5 22.9 26.6 0 0

Shrimp 
farmers (107)

0 51.4 3.7 44.9 0

Salt farmers 
(64)

0 92.2 0 0 7.8

3.6 Impacts of high salinity on the farming enterprise of the different types of farmers 

The perceived impacts of high salinity of the different types of farmers in the coastal

areas of Bangladesh were very much focused on their main enterprise, with most concerned

about impacts on yield. For rice farmers, high salinity had negative consequences on yield, with

42.2% reporting that “rice plants dry up, unfilled grain, lower yield, income reduce”, 30.3% also

mentioned that “crop cultivation becomes difficult, lower yield, income reduced” and 27.5%

that they observe “damage to soil  fertility,  lower yield, less income”. In contrast,  increased

salinity  for  shrimp farmers  has  positive impacts  on yield  and income potential,  with 69.2%

mentioning “movement of fish in the pond is noticeable, higher yield, more income”, while

30.8% reported that “growth of fish is good, higher yield, more income”. Similarly, salt farmers

reported positive impacts of increased salinity on yield with 54.7% stating “density of water

increase, higher yield”, and the remainder that they receive a “higher yield of salt” (Table 5).



Table 5. Impacts of high salinity on farming enterprises.

Farmer 
types (n)

 (% of farmer interviewees)

Rice plants 
dry up, 
unfilled 
grain, 
lower yield,
income 
reduced

Damag
ed soil 
fertility,
lower 
yield, 
less 
income

Crop 
cultivation 
becomes 
difficult, 
less yield, 
income 
reduced

Growth 
of fish is
good, 
higher 
yield, 
more 
income

Movement 
of fish in the
pond is 
noticeable, 
higher yield, 
more 
income

Density of
water 
increases, 
higher 
yield

Higher
salt 
yield

Rice farmers
(109)

42.2 27.5 30.3 0.0 0.0 0.0 0.0

Shrimp 
farmers 
(107)

0.0 0.0 0.0 30.8 69.2 0.0 0.0

Salt farmers 
(64)

0.0 0.0 0.0 0.0 0.0 54.7 45.3

3.7 Adaptation preferences to cope with expected high salinity

The household interviews found significant differences in the adaptation preferences

under expected high salinity among the different types of farmers in the two coastal areas of

Bangladesh. Rice farmers placed the greatest emphasis on agronomic solutions to high salinity,

with approximately 60% referring to “salt tolerant rice varieties with greater tolerance during

the reproductive stages,  and early  transplanting”,  while  a  smaller  proportion (around 20%)

mentioned “develop facilities to harvest rain water during monsoon and use it during the dry

season” and around 16% suggested, “improved irrigation facilities”. There was little emphasis

(4%) on engineering solutions such as “strengthening of the embankments facilities”. This result

contrasts with the adaptation preferences to higher salinity for most shrimp farmers (57%),

who suggested engineering solutions such as “strengthening embankment facilities” be used to

increasing  salinity,  while  35%  prefer  to  have  “canal  excavation”.  Salt  farmers  placed  even

greater  emphasis  than  shrimp  farmers  on  engineering  solutions  to  increase  salinity,  with

around 74% suggesting “strengthening embankment facilities”, and only around 22% suggesting

“canal excavation” as their preferred adaptation options (Fig. 5).
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Fig. 5. Adaptation preferences to cope with expected high salinity among the different types of 
farmers.

Adaptation  preferences  mentioned  by  the  different  types  of  farmers  to  cope  with

expected high salinity were also found to align with the KIIs from the service providers to the

main enterprises of rice, shrimp and salt farming. Among the coded references related to the

adaptation options, 43% were from the Agriculture Extension Department personnel, 39% of

coded references were from research organisations and around 10% were from the Fisheries

Department.  Word  frequency  query  search  results  showed  that  use  of  salt-tolerant  rice

varieties and irrigation techniques were mentioned as the most preferred options to cope with

expected high salinity, but these organisations were also highly represented in the sampling

(Fig.  6).  The  specific  options  mentioned  by  the  agriculture  extension  staff  were  mostly

agronomic  technical  options  such  as  the  use  of  salt-tolerant  rice  varieties,  application  of

irrigation regularly and early transplanting. In contrast, officers from the Fisheries Department

talked  mostly  of  engineering  solutions  such  as  canal  excavation  and  strengthening  of

embankment facilities, although they had a minor representation in the KIIs. 



Fig. 6. Adaptation options that emerged from the KIIs from the different organisations.

3 

Discussion
Adaptation decisions to cope with salinization in the coastal  areas of Bangladesh are

becoming increasingly complicated as this problem not only exhibits spatial-temporal variations

but  also  affects  the  coastal  communities  in  diverse  ways.  This  research  addresses  the

differential perceptions of farmers to increasing salinity. This study discusses the rice, shrimp

and salt farmers’ perspectives of salinity in coastal regions (i.e. trends, causes, impacts) and the

potential  for  including  their  salinity  adaptation  preferences  in  policy  initiatives  that  could

enhance sustainable livelihoods to achieve the SDGs. 

3.1 Differential framing of the salinization problem in the coastal areas of Bangladesh

This study showed differential framing of the salinity problem by rice, shrimp and salt

farmers. While the majority of the rice farmers and almost 50% of salt farmers perceived that

salinity  has  increased over  the last  20 years,  just  over half  of  the shrimp and salt  farmers

believe  that  salinity  had  decreased  over  the  same  period.  This  contrary  framing  of  the

salinization  problem  could  be  due  to  the  relative  dependence  of  the  different  farming



livelihoods on non-saline water sources.  For instance, shrimp and salt farmers use brackish

saline  water  for  their  farming  enterprises,  which  might  influence  their  perceptions  of  the

salinity trends (Deb, 1998). In contrast, as slight increases in salinity negatively affect rice yields

(Zeng et al.,  2003),  rice farmers perceived that  the difficulties they have been experiencing

during the Boro rice growing season are due to the trends in increasing salinity. Rice farmers in

the coastal areas have reported that salinity has been the most significant barrier to dry season

rice farming (Islam et al., 2020).

The findings of this study also showed differential perceptions among the different types

of  farmers  of  the  causes  of  salinity  in  the  coastal  areas.  The  majority  of  the  rice  farmers

perceived that a particular human intervention cause of salinity might be the limited land that is

available for rice farming following the extension of shrimp farms into the adjacent cropping

fields. These shrimp farms are typically twice the size of rice farms. A large body of literature

also indicates that shrimp farmers are socioeconomically more powerful, and they have not

only  converted  their  own  rice  fields  into  shrimp  farming  but  also  actively  bought  up

neighbouring farmers’ land for shrimp farming, which is a process that has ultimately increased

salinity in the coastal areas (Ahmed et al., 2010; Deb, 1998).

In  contrast,  rather than admit that  their  own farming enterprises are a  contributing

factor to the worsening salinity in the area, the shrimp and salt farmers’ attribute the causes of

increased salinity to the natural drivers . In addition, natural causes like cyclones and frequent

inundation  may  have  negatively  affected  their  previous  rice  yields,  and  their  economic

insolvency could have triggered a conversion of their land to shrimp and salt farming. Thus, the

shrimp and salt farmers’ perceptions of the causes of salinity in the coastal areas emphasise the

natural drivers. The literature demonstrates that salinity has caused lowered rice yields, and

that  these lower yields have influenced those farmers in the coastal  areas to convert their

cropping land into shrimp and salt farms (Ahmed, 2013; Amin et al., 2011). Those farmers who

said salinity has decreased also mentioned that the reasons behind their thinking were related

to the level of dependency of their livelihood options on the availability of saline water. As

those farmers might encounter difficulty in getting saline water due to siltation of rivers and



canals from lower water flows, thus their perceptions of the salinity trends are shaped by these

experiences (Mertz et al., 2009).  

Different types of farmers perceived that high salinity has impacted on their farming

livelihood options in diverse ways. Rice farmers perceived that the negative impact on their

farming enterprise of the high salinity is reduction in rice yields. As yields have been drastically

reduced due to the impact of high salinity, their overall income from this livelihood option has

reduced,  which  could  influence  rice  farmers’  perceived  impacts  in  negative  ways.  Yield

reduction due to high salinity has been reported in the literature (Hasanuzzaman et al., 2009;

Joseph and Mohanan, 2013; Zeng et al., 2003), which supports the farmers’ perceptions of the

impacts of high salinity on sustainable rice farming. On the other hand, the shrimp and salt

farmers’ perceived positive impacts of high salinity on their livelihood options are most likely

due  to  the  requirement  for  saline  water  for  these  farming  enterprises,  which  ultimately

increases their farm income. 

This study has demonstrated that there are significant differences in the opinion on the

adaptation  preferences  to  cope  with  expected  high  salinity  in  the  coastal  areas.  The  rice

farmers’  preferred options to deal  with the increasing salinity are to have salt-tolerant rice

varieties  and  improved  irrigation  facilities,  as  these  appear  to  be  plausible  and  practical

solutions to those farmers who own small areas of land and have a low monthly income. They

may also have fewer options to move to other cost-intensive livelihoods and prefer to use salt-

tolerant  rice  varieties  to  extend  the  time  they  can  continue  cultivation  of  their  current

landholding, even though they expect conditions to worsen.

Given the rice farmers are concerned about the anthropogenic drivers as the causes of

salinization, they did not suggest cessation of shrimp and salt cultivation in their localities as a

solution.  However,  some  of  the  rice  farmers  mentioned  the  need  to  create  facilities  for

rainwater storage in the wet season that could be used for irrigation in the dry season. As

conversion of cropland to brackish water for shrimp and salt farms is almost irreversible, their

preferred options are concentrated on their own farming opportunities rather than complete

shifts of enterprise.



In  contrast,  the  shrimp  and  salt  farmers’  preferred  adaptation  options  are

predominantly  associated  with  the  engineering  solutions  of  strengthening  embankment

facilities and canal excavation. As shrimp and salt farmers are more concerned with the natural

drivers  of  the  increased  salinity,  these  perceived  causes  have  probably  influenced  their

preferred adaptation options to cope with expected high salinity. 

3.2 Potential of differential salinity perspectives of farmers to achieve the SDGs, and future 

research directives

For policymakers in Bangladesh whose aim is to achieve the sustainable development

goals, particularly SDG-1, SDG-2 and SDG-3, the coastal areas are the key focus of research and

extension initiatives for agricultural development. However, these areas are also considered to

be  hotspots  for  several  environmental  stresses.  Salinity,  which  has  been triggered by  both

natural  and  human  interventions,  is  but  one  of  these  stresses.  Salinity  affects  the  coastal

farmers  in  contrasting  ways:  it  negatively  affects  rice  farming,  but  has  positive  impacts  on

shrimp  and  salt  farming.  Therefore,  policy  initiatives  that  are  undertaken  to  address  this

polarised problem should consider the preferred adaptation options of all types of farmers.

Achieving  the  SDGs  requires  that  all  types  of  farmers  are  able  to  use  their  land

sustainably  to  maintain  and  increase  their  farm  productivity  and  thus  contribute  to  food

security in coastal Bangladesh. Thus, research and extension policy initiatives for rice farmers

need to be more localised and targeted to the rice farmers’ needs. One initiative should be

developing salt-tolerant rice varieties that are tolerant during the reproductive stages when

salinity levels are highest and not just during the germination and seedling emergence stages

(Islam et al., 2020). Another initiative should be improvement of irrigation facilities to provide

fresh water for as long as possible during crop growth. Facilities should also be developed to

store monsoon rainwater which can be used for irrigation in dry season rice farming (i.e. Boro

season).  Although,  shrimp  and  salt  farmers’  preferred  adaptation  is  strengthening  of  the

embankments,  which  could  protect  the  land  from  frequent  inundation,  canal  excavation

planning could be more useful for bringing saline water from the sea. Thus, efficient sluice gate

management and equitable land zoning and its’ strict implementation could help ensure proper

utilisation of coastal resources for all types of farmers. 



These  actions  could  allow  the  different  types  of  farmers  to  use  their  resources

sustainably for their own livelihood improvement, and also to contribute to achievement of the

SDGs.  However,  the  contesting  of  land  use  by  the  different  types  of  farmers  could  create

uncertainty for the policymakers in planning these adaptation decisions.  Further research is

required to explore the threshold yield of dry season rice as perceived by the local farmers, as

this information could signal  a tipping point for the cessation of rice farming in the coastal

saline areas.     

4 Conclusions
Salinization that has been caused by both natural and anthropogenic drivers is one of

the crucial risk factors for coastal  livelihoods in Bangladesh. The impacts of this salinization

have  resulted  in  highly  spatial-temporal  variations  and  contested  land  uses.  Thus,  the

adaptation decisions being made by policymakers require knowledge of the perspectives of all

types of farmers who are affected by increasing salinity, either positively or negatively, in the

coastal  saline  areas  of  Bangladesh.  The  findings  of  this  study  demonstrated  a  differential

perception  of  salinity  among  the  various  types  of  farmers.  While  the  majority  of  the  rice

farmers perceived an increasing trend in salinity, half of the shrimp and salt farmers perceived

it to have declined. Strongly contrasting emphases on the perceived causes of increased salinity

in  the  coastal  areas  were  also  found,  with  rice  farmers  being  more  focused  on  human

interventions than natural causes, and shrimp and salt farmers placing less emphasis on human

intervention. This study suggests that the way farmers’ livelihood options are affected by the

salinity has driven their perceptions about the problem. It has also demonstrated that while rice

farmers’  preferred  adaptation  options  are  predominantly  linked  to  agronomic  technical

solutions  like  the  development  of  salt-tolerant  rice  varieties  and  irrigation  improvements,

shrimp  and  salt  farmers’  preferences  are  engineering  solutions  such  as  strengthening

embankment facilities.



5 References

Ahmed, N., 2013. Linking prawn and shrimp farming towards a green economy in Bangladesh: 
Confronting climate change. Ocean & coastal management 75, 33-42.

Ahmed, N., Allison, E.H., Muir, J.F., 2010. Rice fields to prawn farms: a blue revolution in 
southwest Bangladesh? Aquaculture International 18, 555-574.

Ahmed, N., Diana, J.S., 2015. Coastal to inland: Expansion of prawn farming for adaptation to 
climate change in Bangladesh. Aquaculture Reports 2, 67-76.

Al-Amin, A.A., Akhter, T., Islam, A.H.M.S., Jahan, H., Hossain, M., Prodhan, M.M.H., Mainuddin, 
M., Kirby, M., 2019. An intra-household analysis of farmers’ perceptions of and 
adaptation to climate change impacts: empirical evidence from drought prone zones of 
Bangladesh. Climatic Change, 1-21.

Al Mamun, M.A., Raquib, M., Tania, T.C., Rahman, S.M.K., 2014. Salt Industry of Bangladesh: A 
Study in the Cox’s Bazar. Banglavision 14, 7-17.

Amin, M.N., Mahabub-Ur-Rahman, A.A., Baten, M., 2011. External cost induced vulnerabilities 
from the impact of climate change: A community perception. Journal of Agroforestry 
and Environment 5, 7-10.

Bagchi, A., Jha, P., 2011. Fish and fisheries in Indian heritage and development of pisciculture in 
India. Reviews in Fisheries Science 19, 85-118.

Betcherman, G., Marschke, M., 2016. Coastal livelihoods in transition: How are Vietnamese 
households responding to changes in the fisheries and in the economy? Journal of Rural 
Studies 45, 24-33.

Bryman, A., Cramer, D., 2012. Quantitative data analysis with IBM SPSS 17, 18 & 19: A guide for 
social scientists. Routledge.

Bangladesh Small and Cottage Industries Corporation (BSCIC), 2020. Bangladesh Small and 
Cottage Industries Corporation. Annual Report. 
http://www.bscic.gov.bd/site/page/0271f4f2-73fe-46e4-bfc6-715298d38c24/- 

Bangladesh Water Development Board (BWDB), 2013. Coastal Embankment Improvement 
Project, Phase-1, Bangladesh Water Development Board, Government of the People's 
Republic of Bangladesh.

Clarke, D., Williams, S., Jahiruddin, M., Parks, K., Salehin, M., 2015. Projections of on-farm 
salinity in coastal Bangladesh. Environmental Science: Processes & Impacts 17, 1127-
1136.

Datta, D.K., Roy, K., Hassan, N., 2010. Shrimp culture: trend, consequences and sustainability in 
the south-western coastal region of Bangladesh, Management and sustainable 
development of coastal zone environments. Springer, pp. 227-244.

Deb, A.K., 1998. Fake blue revolution: environmental and socio-economic impacts of shrimp 
culture in the coastal areas of Bangladesh. Ocean & Coastal Management 41, 63-88.

Dessai, S., Hulme, M., Lempert, R., Pielke Jr, R., 2009. Do we need better predictions to adapt to
a changing climate? Eos, Transactions American Geophysical Union 90, 111-112.

Eakin, H.C., Patt, A., 2011. Are adaptation studies effective, and what can enhance their 
practical impact? Wiley Interdisciplinary Reviews: Climate Change 2, 141-153.



Flörke, M., Bärlund, I., van Vliet, M.T., Bouwman, A.F., Wada, Y., 2019. Analysing trade-offs 
between SDGs related to water quality using salinity as a marker. Current opinion in 
environmental sustainability 36, 96-104.

Fisheries Resources Survey System (FRSS), 2018. Fisheries Statistical Yearbook of Bangladesh. 
Fisheries Resources Survey System (FRSS), Department of Fisheries, Government of the 
People's Republic of Bangladesh. https://fisheries.portal.gov.bd/sites/default/files/files/
fisheries.portal.gov.bd/page/4cfbb3cc_c0c4_4f25_be21_b91f84bdc45c/Fisheries
%20Statistical%20Yearboook%202017-18.pdf.

Haasnoot, M., Kwakkel, J.H., Walker, W.E., ter Maat, J., 2013. Dynamic adaptive policy 
pathways: A method for crafting robust decisions for a deeply uncertain world. Global 
environmental change 23, 485-498.

Hasan, M.K., Kumar, L., 2020. Meteorological data and farmers’ perception of coastal climate in 
Bangladesh. Science of The Total Environment 704, 135384.

Hasanuzzaman, M., Fujita, M., Islam, M., Ahamed, K., Nahar, K., 2009. Performance of four 
irrigated rice varieties under different levels of salinity stress. International Journal of 
Integrative Biology 6, 85-90.

Herman, J.D., Reed, P.M., Zeff, H.B., Characklis, G.W., 2015. How should robustness be defined 
for water systems planning under change? Journal of Water Resources Planning and 
Management 141, 04015012.

Hossain, P.R., Ludwig, F., Leemans, R., 2018a. Adaptation pathways to cope with salinization in 
south-west coastal region of Bangladesh. Ecology and Society 23, 27.

Hossain, P.R., Ludwig, F., Leemans, R., 2018b. Adaptation pathways to cope with salinization in 
south-west coastal region of Bangladesh. Ecology and Society 23.

Hussain, M.G., Failler, P., Karim, A.A., Alam, M.K., 2018. Major opportunities of blue economy 
development in Bangladesh. Journal of the Indian Ocean Region 14, 88-99.

Islam, M., Gregorio, G., 2013. Progress of salinity tolerant rice variety development in 
Bangladesh. SABRAO Journal of Breeding & Genetics 45, 21-30.

Islam, M.A., Warwick, N., Koech, R., Amin, M.N., Lobry de Bruyn, L., 2020. The importance of 
farmers' perceptions of salinity and adaptation strategies for ensuring food security: 
Evidence from the coastal rice growing areas of Bangladesh. Science of The Total 
Environment, 138674.

Islam, M.M., Shamsuddoha, M., 2018. Coastal and marine conservation strategy for Bangladesh
in the context of achieving blue growth and sustainable development goals (SDGs). 
Environmental science & policy 87, 45-54.

Islam, M.R., Tabeta, S., 2019. Shrimp vs prawn-rice farming in Bangladesh: A comparative 
impacts study on local environments and livelihoods. Ocean & Coastal Management 
168, 167-176.

Joffre, O.M., Poortvliet, P.M., Klerkx, L., 2018. Are shrimp farmers actual gamblers? An analysis 
of risk perception and risk management behaviors among shrimp farmers in the Mekong
Delta. Aquaculture 495, 528-537.

Joseph, E.A., Mohanan, K., 2013. A study on the effect of salinity stress on the growth and yield 
of some native rice cultivars of Kerala state of India. Agric For Fish 2, 141-150.



Kabir, M.J., Cramb, R., Alauddin, M., Roth, C., 2016. Farming adaptation to environmental 
change in coastal Bangladesh: shrimp culture versus crop diversification. Environment, 
Development and Sustainability 18, 1195-1216.

Kabir, M.J., Cramb, R., Alauddin, M., Roth, C., Crimp, S., 2017. Farmers' perceptions of and 
responses to environmental change in southwest coastal Bangladesh. Asia Pacific 
Viewpoint 58, 362-378.

Karim, M.F., Mimura, N., 2008. Impacts of climate change and sea-level rise on cyclonic storm 
surge floods in Bangladesh. Global environmental change 18, 490-500.

Khan, M.M.H., Bryceson, I., Kolivras, K.N., Faruque, F., Rahman, M.M., Haque, U., 2015. Natural 
disasters and land-use/land-cover change in the southwest coastal areas of Bangladesh. 
Regional Environmental Change 15, 241-250.

Kwakkel, J.H., Haasnoot, M., Walker, W.E., 2016. Comparing robust decision-making and 
dynamic adaptive policy pathways for model-based decision support under deep 
uncertainty. Environmental Modelling & Software 86, 168-183.

Kwakkel, J.H., Walker, W.E., Marchau, V.A., 2010. Classifying and communicating uncertainties 
in model-based policy analysis. International journal of technology, policy and 
management 10, 299-315.

Lázár, A.N., Clarke, D., Adams, H., Akanda, A.R., Szabo, S., Nicholls, R.J., Matthews, Z., Begum, 
D., Saleh, A.F.M., Abedin, M.A., 2015. Agricultural livelihoods in coastal Bangladesh 
under climate and environmental change–A model framework. Environmental Science: 
Processes & Impacts 17, 1018-1031.

Lempert, R.J., Groves, D.G., 2010. Identifying and evaluating robust adaptive policy responses to
climate change for water management agencies in the American west. Technological 
Forecasting and Social Change 77, 960-974.

Mertz, O., Mbow, C., Reenberg, A., Diouf, A., 2009. Farmers’ perceptions of climate change and 
agricultural adaptation strategies in rural Sahel. Environmental management 43, 804-
816.

Ministry of Agriculture (MoA), 2013. Master plan for agricultural development in the southern 
region of Bangladesh. Ministry of Agriculture (MoA, Government of Bangladesh) and 
United Nations Food and Agriculture Organization, Dhaka, Bangladesh 122.

Neumann, B., Ott, K., Kenchington, R., 2017. Strong sustainability in coastal areas: a conceptual 
interpretation of SDG 14. Sustainability science 12, 1019-1035.

Pokrant, B., 2014. Brackish water shrimp farming and the growth of aquatic monocultures in 
coastal Bangladesh, Historical perspectives of fisheries exploitation in the Indo-Pacific. 
Springer, pp. 107-132.

Rahman, M., Lund, T., Bryceson, I., 2011. Salinity impacts on agro-biodiversity in three coastal, 
rural villages of Bangladesh. Ocean & Coastal Management 54, 455-468.

Rahman, M.T.U., Rasheduzzaman, M., Habib, M.A., Ahmed, A., Tareq, S.M., Muniruzzaman, 
S.M., 2017. Assessment of fresh water security in coastal Bangladesh: an insight from 
salinity, community perception and adaptation. Ocean & Coastal Management 137, 68-
81.

Rahman, S., Rahman, M.A., 2015. Climate extremes and challenges to infrastructure 
development in coastal cities in Bangladesh. Weather and Climate Extremes 7, 96-108.



Ramm, T.D., Watson, C.S., White, C.J., 2018. Describing adaptation tipping points in coastal 
flood risk management. Computers, Environment and Urban Systems 69, 74-86.

Seale, C., Kelly, M., 2004. Coding and analysing data. Researching society and culture 2, 304-
321.

Soil Resources Development Institute (SRDI), 2010. Soil Resources Development Institute. Saline
Soils of Bangladesh, Government of the People's Republic of Bangladesh; 
http://srdi.portal.gov.bd/sites/default/files/files/srdi.portal.gov.bd/publications/
bc598e7a_df21_49ee_882e_0302c974015f/Soil%20salinity%20report-Nov%202010.pdf.

Szabo, S., Hossain, M.S., Adger, W.N., Matthews, Z., Ahmed, S., Lázár, A.N., Ahmad, S., 2016. 
Soil salinity, household wealth and food insecurity in tropical deltas: evidence from 
south-west coast of Bangladesh. Sustainability Science 11, 411-421.

Talukder, B., Saifuzzaman, M., 2016. Sustainability of agricultural systems in the coastal zone of 
Bangladesh. Renewable Agriculture and Food Systems 31, 148.

Visbeck, M., Kronfeld-Goharani, U., Neumann, B., Rickels, W., Schmidt, J., Van Doorn, E., Matz-
Lück, N., Ott, K., Quaas, M.F., 2014. Securing blue wealth: The need for a special 
sustainable development goal for the ocean and coasts. Marine Policy 48, 184-191.

Wassmann, R., Jagadish, S., Sumfleth, K., Pathak, H., Howell, G., Ismail, A., Serraj, R., Redona, E.,
Singh, R., Heuer, S., 2009. Regional vulnerability of climate change impacts on Asian rice 
production and scope for adaptation. Advances in agronomy 102, 91-133.

Wise, R.M., Fazey, I., Smith, M.S., Park, S.E., Eakin, H., Van Garderen, E.A., Campbell, B., 2014. 
Reconceptualising adaptation to climate change as part of pathways of change and 
response. Global Environmental Change 28, 325-336.

Yohe, G.W., Malone, E., Brenkert, A., Schlesinger, M., Meij, H., Xing, X., 2006. Global 
distributions of vulnerability to climate change. Integrated Assessment 6.

Zeng, L., Lesch, S.M., Grieve, C.M., 2003. Rice growth and yield respond to changes in water 
depth and salinity stress. Agricultural Water Management 59, 67-75.

Ziaul Haider, M., Zaber Hossain, M., 2013. Impact of salinity on livelihood strategies of farmers. 
Journal of soil science and plant nutrition 13, 417-431.


	Context of salinization and adaptation preferences in the coastal areas of Bangladesh: Bringing together farmers’ salinity perspectives into policy to achieve SDGs
	2. Research Methodology
	2.1 Selection and description of the study area
	2.2 Data sources and data collection methods
	2.3 Data analysis

	3. Results
	3.1 Socioeconomic characteristics of the different types of farmers
	3.2 Context of salinity as perceived by the different types of farmers
	3.3 Farmers’ perceived reasons for a decline in salinity
	3.4 Sources of information/farming advice
	3.6 Impacts of high salinity on the farming enterprise of the different types of farmers
	3.7 Adaptation preferences to cope with expected high salinity

	3 Discussion
	3.1 Differential framing of the salinization problem in the coastal areas of Bangladesh
	3.2 Potential of differential salinity perspectives of farmers to achieve the SDGs, and future research directives

	4 Conclusions
	5 References


