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ABSTRACT 
 
 

Bangladesh possesses an extensive network of wetlands which are generally highly 

productive ecosystems providing many important benefits described as goods and 

services of wetlands. Among the wetlands of the country, Chanda Beel is an 

important coastal wetland in Gopalganj district which is now under threat due to 

over-exploitation of its resources as there is no wetland resource management plan in 

the country. The degradation of wetlands is also due to under valuation of wetlands 

in decision making. Therefore, the objectives of the present study were to estimate 

the total economic value of the use and non-use attributes of the beel at the present 

and proposed states for developing wetland resource management strategies. For this 

sake, the study has employed a spectrum of wetland valuation methods, such as 

market analysis, income estimation, replacement cost and contingent valuation. The 

results of the study show that the present annual total economic value of the beel is 

about Tk. 3.17 billion, while such value for the proposed state is about Tk. 6.55 

billion. So, the total economic value of the two states of the beel suggests that the 

value at the proposed state is greater than the value of the present state. In addition, 

the present annual economic value of Chanda Beel per unit area is estimated to be 

Tk. 0.29 million/ha, while the annual value for the proposed state will be Tk. 0.60 

million/ha. The study has developed resource management strategies that include no 

fishing in the beel area during a specific period, stopping of the fishing of fingerlings 

and brood fishes, conservation of vulnerable fish species in the canals during the dry 

season, prohibition of the collection of snails, prohibition of bird hunting for at least 

five years from the beel area, controlling frog collection from the beel area, use of 

organic manures and reduction of dependency on chemical fertilizers and pesticides 

by adopting the integrated pest management farming technique. The study concludes 

that the proposed state of the beel is a better state for Chanda Beel. Finally, the study 

suggests that if the developed strategies are implemented in the Chanda Beel area, a 

better economic and environmental outcome will result which is socially acceptable. 

This demonstrates that the resource management of the beel is not only an 

environmental imperative, but is also social and economical justification. 
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CHAPTER ONE 
 INTRODUCTION 

 
 

1.1 Background and Present State of the Problem  

Wetlands are not wastelands. Wetlands are the most valuable lands which possess a 

high economic value. Wetlands are the most productive ecosystems of the natural 

environment. Bangladesh possesses enormous area of wetlands including rivers and 

streams, freshwater lakes and marshes, haors, baors, beels, water storage reservoirs, 

fish ponds and estuarine systems with extensive mangrove swamps. The haors, 

baors, beels and jheels are of fluvial origin and are commonly identified as 

freshwater wetlands. These freshwater wetlands occupy four landscape units such as 

floodplains, freshwater marshes, lakes and swamp forests. Generally, baors are 

oxbow lakes formed by dead arms of rivers, are situated in the moribund delta of the 

Ganges in western part of the country. Usually oxbow lakes are deeply flooded 

during the monsoon, either through local rainfall and runoff water or by river flood. 

During the monsoon season, oxbow lakes act as local water reservoirs and control 

local flooding.  

 

Among the wetlands, beels are small saucer-like depressions of a marshy character. 

These depressions are mostly topographic lows and are seen all over Bangladesh. 

Beels are large surface water bodies that are mainly fed by surface runoff water. A 

few larger ones are fed by floodwater during the wet season from the parent river 

channel. Many of the beels dry up in the winter but during the rains expand into 

broad and shallow sheets of water. In the active floodplains of the Surma-Meghna, 

the Brahmaputra-Jamuna, and the Ganges-Padma river systems, there are several 

large and small beels. The wetlands of Bangladesh involving about 1000 freshwater 

depressions (beels) of different sizes encompass a wide variety of dynamic 

ecosystem and considered to be the key to Bangladesh economy and environment 

(Khan, 1993). Some of the most common beels of the country are Chalan Beel, 

Chanda Beel, Arial Beel etc.  
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The wetlands of Bangladesh are of paramount importance because wetlands provide 

numerous goods and services. Haors, baors and beels play an important role in 

ecology and livelihood of the people of the country. Among the wetlands of 

Bangladesh, Gopalganj-Khulna beels are now under a threat of resource degradation 

and Chanda Beel is an important wetland in Gopalganj district which experiences 

such threat (Zaman, 1993). The people of the Chanda Beel area are utilizing animal 

and plant resources of the beel freely and indiscriminately. A large number of 

migratory birds used to visit Chanda Beel in the past, but at present migratory birds 

do not come to this beel area. There is no management plan for the resources of 

Chanda Beel and people living in and around the beel area are utilizing resources of 

the beel in an unsustainable manner. As a result, resources of the beel are over-

exploited which results in local extinction or rarity of many resources of the beel 

(Ali, 1998). Before 1960, agricultural practices in Chanda Beel was traditional which 

was almost similar until 1975 with little exception, while introduction of modern 

technology (i.e., cultivation of HYV crops and use of chemical fertilizer and 

pesticides) have replaced the traditional agricultural practice of the beel and brought 

significant change in agricultural production although such use of insecticides and 

chemical fertilizers is harmful for many resources of the beel. The agricultural 

production in the beel has been more than double at the cost of wetland ecology and 

its resources, although agricultural production or the loss of ecology, whichever is 

higher, can not be assessed without full accounting of wetland values including loss 

of its habitat and biological diversity (BCAS and CDI, 2006). So, lack of 

consideration of the economic value of the use and non-use attributes of a wetland is 

very common in our country. But understanding of such values is vital for better 

management of the wetland resources. Given the fact that a wetland possesses a high 

economic value, it is necessary to incorporate the economic value into wetland 

resource management and a complete study on economic values of a wetland is vital 

for better management of the wetland resources. Therefore, the total economic value 

of Chanda Beel has been estimated and strategies for resource management have 

been developed in the present study by taking into account the use and non-use 

attributes of the beel.  
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1.2 Objectives of the Study 

The overall objective of the present study is to estimate the total economic value of 

Chanda Beel for better management of the beel resources. Therefore, the specific 

objectives of the present study are as follows: 

1.  To identify the use and non-use attributes of Chanda Beel;  

2. To estimate the values of the use and non-use attributes of Chanda Beel; and  

3. To develop strategies for better management of the wetland resources. 

 

 

1.3 Scope and Importance of the Study 

Bangladesh faces a growing number of multifarious environmental problems. 

Wetlands are valuable resources for agriculture-based economy of this country. 

Wetlands support huge production potential for fisheries sector. With the loss of 

wetlands, the open water fisheries production is declining in Bangladesh.  In recent 

years, human interventions have accelerated the degradation of wetlands in 

Bangladesh. The degradation of wetlands of the country is mainly due to expansion 

of agricultural land with excessive application of chemical fertilizers and pesticides 

(Nishat, 1993). Impacts of degradation of the wetlands of the country involve serious 

reduction in fish habitat, fish population and its diversity, extinction and reduction of 

wildlife including birds, reptiles and mammals, loss of many indigenous aquatic 

plants, weeds and shrubs, loss of natural soil nutrients, loss of natural water 

reservoirs, changes of livelihoods and disruption of socio-economic cultures. But 

economic growth and environmental sustainability should be treated as mutually 

interdependent aspect to improve the well-being of the nation (ADB, 2004). So, 

integration of environmental issues into development processes should be a prime 

concern for the country.  

 

The most crucial issue of Bangladesh is the rural poverty causing the intensive 

exploitation and depletion of the wetland resource base of the country. The current 

practice of wetland management is mainly regulated by direct economic profitability 

without considering proper ecological benefits and uses of wetlands (Billah, 2003). It 

is found that the main environmental problems in the wetland areas of Bangladesh 
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are over fishing and harvesting of small fish-fries and brood fish, loss of biodiversity 

and loss of agricultural fertility due to over-use of agro-chemicals (BCAS, 1997). In 

Gopalganj district, the tremendous agricultural development has changed the 

ecology and biodiversity of the locality and therefore, attention needs to be given to 

protect the ecology, biodiversity of the locality and sustainability for future 

generation. According to LGED (2007), at least 2% to 5% of the low land in 

Gopalganj district has been removed. So, more often than not the market benefits 

(both use and non-use) of wetlands in the country are undervalued. For this sake, 

various benefits of Chanda Beel are either underpriced or not priced at all as various 

wetland values are not considered in the existing natural resource management 

strategy of the country. Therefore, the study seeks to estimate the economic value of 

Chanda Beel. The study will contribute towards integration of the wetland values 

into decision making while implementing any development intervention in the 

Chanda Beel area. In addition, the study will cover the extent of monetary benefit or 

loss of the wetland due to current practices and reflect people’s perception for 

conservation of the wetland resources in absence of any obvious market. As a whole 

the study will help planners and policy makers develop a socially acceptable, 

economically feasible and environmentally sound strategy for management of the 

wetland resources of the country. So, the present study will contribute towards 

sustainable wetland resources management. 

 

 

1.4 Limitations of the Study 

In any research, data are immense to satisfy the research objectives and thereby, 

research goal. But the first problem for the present research was the lack of 

availability of the required data. Unlike developed countries of the world, official 

sources of our country is not capable enough to provide required data for any 

research and for this sake, the required data were not available in most cases at 

respective officials in the country. Since the availability of data about the use and 

non-use attributes of the beel was limited, lack of availability of data has prevented 

comprehensive total economic valuation of the beel. Therefore, the present study 

provides only an approximate estimation of the economic value of the beel.  
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Selection of an appropriate sample size is a very challenging task for a research. 

Generally, a large sample size increases reliability of the results of a research. In the 

present study, time restriction did not allow for selecting big samples from the study 

area. Moreover, time restriction did not allow to estimate values of different services 

of the beel such as carbon sequestration, waste assimilation etc.  

 

Another problem is the limited research on economic valuations of wetlands in the 

country. This often results in the lack of comparison of the research finding with 

similar study. Therefore, the economic value of the beel will only give an 

understanding of the monetary benefits from the beel. 

 

 

1.5 Structure of the Thesis 

The thesis has been organized into six chapters including a number of subsections in 

each chapter. Descriptions of the six chapters have been given below. 

 

The first chapter (i.e, introduction) describes the issue with which the research work 

has been preceded for management of the issue. The chapter also describes the 

rationale behind the research, objectives and scope of the present study.    

 
The second chapter (i.e., literature review) describes the studies of wetland 

valuations which have been conducted in our country and overseas countries. The 

chapter also explains definition of a wetland, its functions and different values.  

 
The third chapter (i.e., study area) provides the location and flooding characteristic 

of Chanda Beel.  

 
The fourth chapter (i.e., methodology and data collection) describes the materials 

and methods employed to carry out the research. This chapter has also given an idea 

about the survey design which has been adopted in the present study.  

 
The fifth chapter (i.e., results and discussion) provides an account on the wetland 

values. This chapter has explained the influences of different socio-economic 



6 
 

variables on the decision of willingness to pay. It also describes the possible 

strategies for better management of the wetland resources. 

 
The sixth chapter (i.e., conclusions and recommendations) has made remarks on the 

research findings. The chapter has also given an understanding about the scope for 

further study. 



CHAPTER TWO 
 LITERATURE REVIEW 

 
 

2.1 General Overview on Wetlands 

2.1.1 Wetland and its classification in Bangladesh 

Bangladesh is a riverine country and possesses an extensive network of wetlands. 

Wetlands are invaluable components of the natural environment in Bangladesh. They 

are integral part of the local ecosystem that plays a significant role in maintaining 

rich biodiversity i.e., fauna and floral resources. Wetlands in Bangladesh are very 

rich depository of vegetations, aquatic plants, reeds and algae. The flora composition 

is relatively uniform throughout the haors, beels, jheels and baors but the dominance 

varies seasonally. All these wetlands support the livelihood of millions of people of 

the country from multiple activities such as fishing to collecting honey and materials 

for thatching and fuel wood. Because of the abundance of wetlands in the country, 

more than two third of the country may be classified as wetland according to the 

definition enunciated in the Ramsar Convention (Ramsar Convention Secretariat, 

2004). Under the text of the Ramsar Convention (Article 1.1), wetlands are defined 

as “areas of marsh, fen, peat land or water, whether natural or artificial, permanent or 

temporary, with water that is static or flowing, fresh, brackish or salt, including areas 

of marine water the depth of which at low tide does not exceed six metres”. 

  

Based on hydrological functions, ecological functions and land type, the wetlands of 

Bangladesh have been classified into saltwater and freshwater wetland (Khan et al., 

1994). Saltwater wetlands involve marine wetlands, estuarine wetlands and lagoonal 

wetlands. Freshwater wetlands involve riverine wetlands, lacustrine wetlands, 

palustrine wetlands and manmade wetlands. 

 

2.1.2 Functions and services of wetlands  

Generally, interactions among physical, biological and chemical components of a 

wetland enable the wetland to perform many vital functions. Most of the important 

functions are as follows: 
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(i) Water storage and flood mitigation 

The most important function of a wetland is to store flood water during the 

monsoon season. Wetlands protect flooding and human settlement. So, wetlands act 

as modifier of the flood flow during flooding.  

 

(ii) Erosion control and shoreline stabilization 

When tidal water enters wetlands in the coastal area, it carries sediment into 

wetlands. Wetlands retain sediments. As a result, wetlands can control erosion and 

thereby it stabilizes shorelines in the coastal area. 

   

(iii) Groundwater recharge 

 Wetlands store water during the monsoon season. This stored water move from the     

wetland into the underground aquifer. Thus wetlands help in groundwater 

recharging. 

 

(iv)  Baseflow contribution  

Since wetlands retain huge amount of water during the monsoon season, it 

discharges it during the dry season. The retained water move upward to become 

surface water and thus wetlands contribute to baseflow during the dry season. 

 

(v) Water purification 

Wetlands generally receive surface runoff from the urban or rural areas that carries 

polluted water or waste. Wetlands have the ability to purify the waste materials by 

diluting the polluted water and retaining pollutants. 

 

(vi)  Retention of nutrients 

Since wetlands receive a huge amount of runoff, nutrients enter the wetlands with 

runoff. Thus wetlands retain huge amount of nutrients. This can best explain why 

wetlands are the most productive land.   
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(vii) Stabilization of local climate condition 

Wetlands support a large number of biomass (i.e., fauna and floral resources). So, it 

can contribute to carbon sequestration considerably. Moreover, wetlands also affect 

meteorological parameters of the locality. So, wetlands can stabilize the local 

climatic condition (particularly rainfall and temperature). 

 

On the other hand, wetland ecosystem services may be defined as the benefits that 

wetlands provide to humans. Different wetland services are as follows:  

 

(i) Provisioning services 

It involves the resources or products provided by wetlands such as food, fresh water, 

raw materials (wood), genetic resources (biotechnology), medicinal resources, 

ornamental resources (skin, shells, flowers). 

 

(ii) Regulating services 

It includes services that are related to the essential ecological processes and life 

support systems, like gas and climate regulation, regulation of erosion, water supply 

and regulation, waste treatment, pollination, etc. Estuaries provide regulating 

services because they absorb the force of storms in coastal areas and regulate 

changes in air and water temperature. 

 

(iii) Cultural and amenity services 

 Wetlands are a source of inspiration to human culture, education, recreation, 

spiritual and historic information. 

 

(iv)  Supporting services 

 Wetlands provide habitat for flora and fauna in order to maintain biological and 

genetic diversity such as primary production, soil formation etc. 
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2.1.3 Conceptual framework for wetland value 

Generally, a wetland possesses different types of values. The value of a wetland as a 

whole is termed as total economic value (TEV). The total economic value of a 

wetland (Figure 2.1) can be defined and divided in terms of the use value and non-

use value of the wetland resources under valuation. The use value component of a 

wetland refers to the set of benefits individuals derive from using wetland resources, 

while non-use values reflect the values individuals attach to a wetland resource even 

if they themselves do not use it (Smith, 1987; Cameron, 1992 cited in Remoundou et 

al., 2009; Bateman et al., 2002 cited in Remoundou et al., 2009). So, use value of a 

wetland is a value related to the present or future use of wetland resources. It can be 

subdivided into direct use values and indirect use values (Yang et al., 2008). Direct 

use values of wetlands are derived from the actual use of a wetland resource either in 

a consumptive way (may also be called extractive value) or a non-consumptive way 

(e.g., timber in forest, recreation, fishing) while indirect use values of wetlands refer 

to the benefits derived from wetland ecosystem functions, such as watershed 

protection or carbon sequestration by forests (Nijkamp et al., 2008). 

 

On the other hand, non-use value of a wetland is associated with the benefits derived 

simply from the knowledge that a wetland resource such as species or habitat is 

maintained. By definition, such a value is not associated with the use of the resource 

or the tangible benefits deriving from its use. Therefore, non-use values are non-

market, intangible values which people derive from preservation of environmental 

assets or wetland resources (Thomas et al., 1991; Stevens et al., 1995). These are the 

values that are most often neglected by management policies for wetland use and can 

be subdivided into different component parts which involve existence value, bequest 

value and option value (Oglethorpe and Miliadou, 2000; Alam and Marinova, 2003; 

Alam, 2008; Nijkamp et al., 2008).  

 

Firstly, existence values of wetlands are those which are not connected to the real or 

potential use of the goods, but reflect a value that is inherent in the fact that it will 

continue to exist independently from any possible present or future use of 

individuals.  
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Figure 2.1: Classification of the total economic value of a wetland 

 
In addition it can be defined as the benefit derived simply from the knowledge that 

the wetland ecosystems are protected without even being used (Edwards, 1992; 

Larson, 1993; Spash and Simpson, 1993). So, existence value of a wetland 

represents the economic value people attach to the knowledge that an environmental 

assets or wetland resources simply exist even though they may not be interested in 

consuming it and people only place a value on simply knowing that the wetland 

resources exit, even if they will never see it or use it. This can be considered to be 

the reason people support (through environmental organizations and donations) the 

protection of wildlife and the preservation of habitats that they have no expectation 

of visiting or seeing (Oglethorpe and Miliadou, 2000; Nijkamp et al., 2008). 

Secondly, bequest value of a wetland refers to the benefit accruing to any individual 

from the knowledge that future generations might benefit from a wetland ecosystem 

(Remoundou et al., 2009). So, bequest values are associated with the benefits of the 

individuals derived from the awareness that future generations may benefit from the 

use of wetland resources (Nijkamp et al., 2008). Thirdly, option values of wetlands 

are values attributed by individuals from the knowledge that a resource will be 

available for future use. Thus it can be considered like an assurance that a resource 

Total Economic Value  

Direct Use Value 

Non-use Value  Use Value  

Consumptive Use 
Value 
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Indirect Use Value 

Non-consumptive Use 
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will be able to supply benefits in a possible future, but not for present use (Nijkamp 

et al., 2008) and therefore, option value is the value that people place on having the 

option to enjoy the wetland resources in the future, although they may not currently 

use those resources. So, the total economic value of a wetland is regarded as a result 

of the aggregation between various use and non-use values which reflects a variety 

of human motivations, as well as the aggregation of local values (Nunes and van den 

Bergh, 2001). Understanding of this total economic value of wetlands is useful for 

informed decision making in better wetland resource management. 

 

 

2.2 Wetland Valuation Methods 

Environmental services from wetlands have been greatly undervalued because they 

are not traded in formal markets but treated as public goods. Approaching wetland 

resource management questions from an economic perspective leads to a view that 

environmental policies should be designed with an understanding of the benefits of 

wetlands. Estimating the monetary value of wetland services provides a means for 

understanding how investments in the protection or enhancement of wetland 

resources can improve the welfare of society. Knowledge of wetlands resource 

values allows us to recognize the costs (i.e., lost resource values) associated with 

wetland development and the long term benefits of wetlands protection. Natural 

resource economists work to understand and organize information about the ways, 

that people value environmental resources like wetlands. Wetlands perform a 

number of functions that provide services that people value. Economists define value 

in terms of utility. Utility is a measure of satisfaction that a person derives from 

consuming a good or service from a wetland.  In the present study, utility has been 

typically measured by a person’s willingness to pay or their willingness to accept. A 

person is willing to pay some amount in order to obtain a good or service from a 

wetland, or they are willing to accept some kind of compensation if they cannot 

obtain it. The present study has attempted to aggregate people’s willingness value 

placed on wetland goods and services. 

Economic valuation is a very powerful tool which must be integrated in larger 

processes of decision-making or simply as a means of improving our knowledge 
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concerning the values of the wetlands. The primary aim of total economic valuation 

is to develop strategy to support the wise-use of wetlands (Barbier et al., 1997). 

Generally, economic valuation is the process of establishing a price for a good or 

service. In economic valuation context, the term ‘value’ needs to be elaborated. 

Value refers to an entity which improves the well-being of the society directly or 

indirectly. (Gilipin, 2000 cited in Kumar and Kumar, 2008).  Economic valuation 

can also be defined as the attempt to assign quantitative values to the goods and 

services provided by ecosystems (Kumar and Kumar, 2008). Valuation of wetland 

services relies on some very bold assumptions like utilitarian framework, 

substitutability (Chee, 2004). In utilitarian framework, the utility that an individual 

derives from a given wetland ecosystem service depends on that individual's 

preferences. The utilitarian approach, therefore, bases its notion of value on attempts 

to measure the specific utility that individual members of society derive from a given 

service, and then aggregates across all individuals, weighting them all equally. 

Utility can not be measured directly. In order to provide a common metric in which 

to express the benefits of diverse services provided by wetland ecosystems, the 

utilitarian approach usually attempts to measure all services in monetary terms. It 

does not mean that only services that generate monetary benefits are taken into 

consideration in the wetland valuation process (Kumar and Kumar, 2008). 

 

There are different methods to estimate different values of a wetland. Some of the 

wetland values are directly measurable through market transactions, such as when 

commercial fishermen catch and sell fish whose life cycles depend on wetlands, 

while others, like the value of wild birds in wetlands, may be only crudely captured 

through market exchanges (e.g., collective expenditures by individuals in support of 

their bird watching hobbies). Researches conducted by natural and social scientists 

have helped explicate the connections between wetlands functions and services that 

people value. Marketable goods have the great advantage that markets establish 

prices through the process of buying and selling. For wetland goods and services that 

are not exchanged in ordinary markets, a variety of different valuation approaches 

may be required. Wetland valuation methodologies from different literatures suggest 

that three major categories of methods are applicable such as market method, non-
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market method and various proxy methods that utilize cost information (Leschine et 

al., 1997). In case of market method, some wetlands services can be valued directly 

by using quantities and prices identified in a competitive market. However, the 

absence of direct markets for most wetlands services hinders valuation based on 

market transactions. Non-market method can be divided according to whether they 

measure use values (either for goods and services from wetlands that are consumed 

or for goods and services like bird watching whose enjoyment does not involve 

consumption in the usual sense of the term) or non-use values where there is no 

actual contact or encounter with the resource. The values associated with use are, 

generally speaking, revealed through the behavior of individuals, while non-use 

values are such that economists tend to rely more on the stated preferences of 

individuals such as can be established through surveys. There area a number of 

methods to value non-market goods and services. There are two valuation methods 

of non-use values such as revealed preference method and stated preference method. 

Revealed preference method involves an implicit value for a non-market good from 

observable prices of market goods and services which are related in some way as 

complement to or substitute for the environmental good or service of interest. 

Revealed preference method includes Travel Cost Method (TCM), Hedonic Price 

Method (HPM). The TCM values a recreational site by using the value of the time 

and other costs incurred in visiting the site for what a visitor would be willing to pay 

to visit the site. The HPM is applied to value environmental goods or services by 

using information from the prices of related market transactions. On the other hand, 

stated preference method involves revealing valuation of environmental goods or 

services through appropriately constructed questionnaire survey in which individuals 

are asked to state their preferences for valuations of the environmental goods or 

services (Leschine et al., 1997; Alam and Marinova, 2003).    

 

In case of proxy method, the alternative or substitute cost method can be used to 

estimate the value of particular wetlands services. The use of proxy methods to 

estimate the values of wetland good and services are related to project cost and thus 

do not directly measure willingness to pay and these methods do not take into 

account individual or social preferences for wetland services, or individual behavior 
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in the absence of those services (Leschine et al., 1997). Different valuation methods 

in relation to various wetland functions are shown in Table 2.1 (adapted from 

Brander et al., 2006). 

 

 

2.3 Studies on Economic Valuation of Wetlands 

2.3.1 Studies in Bangladesh 

Bangladesh possesses a large number of wetlands which are estimated to possess 

seven to eight million hectares of wetlands in the form of permanent rivers and 

streams (480,000 hectares), estuarine and mangrove swamps (610,000 hectares), 

shallow lakes and marshes (120,000-290,000 ha), large reservoirs (90,000 ha), small 

ponds and tanks (150,000-180,000 ha), shrimp ponds (90,000-115,000 ha) and 

seasonally flooded flood plains (5,770,000 hectares) (Nishat, 1993). So, there is a 

great scope to conduct studies on the wetland values for better management of the 

wetland resources of the country. But in our country, wetland valuation is a very new 

field of study. Until now, very few studies have been conducted on economic 

valuations of wetlands now in the country. The few studies involve the natural 

resource valuation of Tanguar Haor, Hakaluki Haor and Hail Haor. The major 

findings of the studies are described below.    

 

Giesen and Rashid (1997) studied the economic valuation of some resources of 

Tanguar Haor, a wetland located in Sunamganj district of Sylhet. The study has 

shown that 64% of the net value of the utilized wetland resources is for fish and 

water birds, and the annual net value of Tanguar Haor’s wetland resources was 

estimated to be Tk. 81.45 million. On the other hand, Billah (2003) has shown that 

the annual value of agricultural products of the haor is about Tk. 178.593 million. 

Ahmed (1997) has shown that the annual value of Tanguar Haor forest resources is 

about Tk. 1 million. Khan (1997) has shown that the annual value of Tanguar Haor 

animal is Tk. 3.8 million and the annual value of birds of Tanguar Haor is Tk. 2.25 

million. All these studies have focused on the use values of Tanguar Haor. 

Table 2.1: Different wetland functions and valuation methods  



16 
 

Ecological function Economic 
function 

Value type 
 

Valuation method 

Flood control Flood protection Indirect use Replacement cost 

Storm buffering 
 

Storm protection 
 

Indirect use 
 

Replacement cost 
Production function 

Sediment retention 
 

Storm protection 
 

Indirect use 
 

Replacement cost 
Production function 

Groundwater 
recharge/discharge 

Water supply 
 

Indirect use 
 

Production function 
Replacement cost 

Water quality 
maintenance/nutrient 

retention 

Improved water 
quality 
 
Waste disposal 

Indirect use 
 
 
Direct use 

Contingent valuation 
method (CVM) 

 
Replacement cost 

Habitat and nursery 
for plant and animal 

species 

Commercial 
fishing and 
hunting 
 
Recreational 
fishing and 
hunting 
 
Harvesting of 
natural materials 

Direct use 
 
 
 
Direct use 
 
 
 
Direct use 
 

Market prices 
 
 
 

Travel cost method 
(TCM), CVM 

 
 

Market prices 

Biological diversity 
 

Potential future 
use 
 
Appreciation of 
species existence 

Option 
 
 
Non-use 
 

CVM 
 
 

CVM 
 

Micro-climate 
stabilization 

Climate 
stabilization 

Indirect use Production function 

Carbon 
sequestration 

Reduced global 
warming 

 
Indirect use 

 
Replacement cost 

Natural environment 
 

Recreational 
activities 
 
Appreciation of 
uniqueness to 
culture/heritage 

Direct use 
 
 
 
Non-use 
 

CVM, TCM 
 
 
 

CVM 
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It is known from different literatures that the non-use value of a wetland contributes 

to its total value considerably. But the studies conducted on Tanguar Haor did not 

estimate the non-use value of the haor.  

 

Moreover, a study conducted in the country has incorporated non-use values. Alam 

and Marinova (2003) studied on the Buriganga River of Bangladesh to estimate the 

total value for the river cleanup program by incorporating non-market benefits. The 

study has used the contingent valuation method (CVM) in estimating the non-use 

value of the river, but they did not take into account the use values of the river. The 

study has shown that not only are a significant proportion of the respondents willing 

to pay for the cleanup program, but many are also willing to contribute in non-

monetary ways by donating their time, labour and skills. When this contribution is 

monetized, it is estimated to be about 60% of the total annual contribution for the 

non-marketed benefits. The marketed benefits from the river were also estimated. 

The total value of the cleanup program is estimated to be about $ 18.6 million per 

year. 

 

IUCN-Bangladesh and CNRS (2006) studied Hakaluki Haor, located in Maulvibazar 

district of Sylhet in Bangladesh. Hakaluki Haor is a complex wetland. The study has 

applied market approach and benefit transfer method to estimate economic value of 

the haor. In addition, the study has identified various wetland management options 

from focus group discussion (FGD) and interviews. The study has estimated the 

economic value of Hakaluki Haor and the estimated value is worth about 585.75 

million per year. Of this total value, wetland goods comprise the major amount 

(84%) and fisheries and rice production are of particular importance. The study has 

also shown that both the sustainability and values of productive goods and services 

of Hakaluki Haor are highest under a management regime which involves 

sedimentation control, establishment of a sanctuary and afforestation. But the study 

did not estimate non-use values of Hakaluki Haor, although the non-use values 

contribute considerably to the total values of the haor. The study did not investigate 

the changes in non-use values under the wetland resource management regime 
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whether the non-use values increases or decreases. Without considering these, the 

study has concluded. 

 

USAID and GoB (2007) studied the economic value of Hail Haor, a wetland located 

in Sylhet of Bangladesh. The total economic value (TEV) approach was adopted by 

the Management of Aquatic Ecosystems through Community Husbandry (MACH) 

project to value Hail Haor.  Results have shown that the annual economic value of 

Hail Haor is Tk. 454 million (US $ 7.98 million). The study also strongly shows that 

maintaining and improving management of the wetland resources offers high 

economic benefits. The study did not estimate most important services of the haor, 

such as waste assimilation, carbon sequestration, aquifer recharge benefits etc. 

 

From the above discussion, it is found that most of the wetland valuation studies 

conducted in the country did not perform comprehensive total economic valuation of 

the wetlands. Most of the studies did not estimate the non-use values of the wetlands, 

although the non-use values of a wetland is very important and occupy a significant 

portion of the total values of a wetland. In the present study, the non-use values of 

Chanda Beel have been given attention along with the use values of the beel. 

 

2.3.2 Studies in other countries 

There are a number of studies on the economic valuation of wetlands in overseas 

countries. Findings of some important studies are described in this section. 

 

Costanza et al. (1997) studied the value of the world’s ecosystem services and 

natural capital and made a significant contribution to the understanding of the natural 

capital value of biodiversity. It also provides us with a new insight into conservation 

and sustainable utilization of wetland resources. The study has argued that the 

services of ecological systems and the natural capital stocks are critical to the 

functioning of the Earth’s life-support system. They contribute to human welfare 

both directly and indirectly and therefore represent part of the total economic value 

of the planet. The study estimated the current economic value of 17 ecosystem 

services for 16 biomes, based on published studies and a few original calculations. 
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For the entire biosphere, the value (most of which is outside the market) was 

estimated to be in the range of $ 16–54 trillion per year, with an average of $ 33 

trillion per year and the study concludes that because of the nature of the 

uncertainties, this must be considered a minimum estimate. From summary of 

average global value of annual ecosystem services of this study, it is found that the 

majority of the value of services comes from outside the market system that involves 

gas regulation ($ 1.3 trillion per year), waste treatment ($ 2.3 trillion per year) and 

nutrient cycling ($ 17 trillion per year). About 63% of the estimated value is 

contributed by marine systems ($ 20.9 trillion per year). Most of this comes from 

coastal systems ($ 10.6 trillion per year) and about 38% of the estimated value 

comes from terrestrial systems, mainly from forests ($ 4.7 trillion per year). But 

there are limitations of this study. The study did not cover some major biomes such 

as desert, ice/rock and cropland). The study has estimated unit area values for 

ecosystem services and then multiplied by the total area of each biome. This can 

only be considered an approximate value and can introduce errors depending on the 

type of ecosystem service and its spatial heterogeneity. 

 

Pate and Loomis (1997) studied the effect of distance on willingness to pay (WTP) 

values for wetlands in California. The results of the study have shown that for certain 

goods distance plays a role in the determination of willingness to pay and for others 

it does not. In the study, WTP for the contamination control and wetland 

improvement programs has shown a statistically significant relationship.  

 

Goodman et al. (1998) studied the coastal resources by considering conservation 

value. The study argues that measuring the economic value of environmental quality 

is useful to evaluate policies that affect the use of natural resources. The study used a 

contingent valuation survey designed to measure non-use values for the natural 

coastal environment. Results of the study have shown that almost 68% of the 

respondents said it was extremely or very important to protect natural resources for 

reasons relating to their use, whilst nearly 90% said non-use motivations were 

extremely or very important reasons for protecting them. The study reveals a mean 
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WTP of £ 48.36 in additional annual household taxes for a coastal conservation 

program for the entire coast. 

 

Acharya (2000) studied Hadejia-Nguru wetlands in northern Nigeria. The study has 

shown that the major role of the wet season inundation of the wetlands is recharging 

the underlying aquifers. The study shows that the hydrological services extend 

beyond direct use values, and have a significant economic value associated with 

them. 

 

Oglethorpe and Miliadou (2000) studied Kerkini Lake located in northern Greece to 

place a value on the non-use attributes of Kerkini Lake using the contingent 

valuation method. This study has shown that Kerkini Lake was highly valued by the 

people of Macedonia. Respondents were willing to donate an average annual 

payment of £15.24 for the protection of the lake, generating an aggregate value of 

£28.3 million per year. The lake was appreciated for both use and non-use attributes 

and the CV method revealed substantial values attached to the latter. The most 

important non-use value derived by survey participants arose from the existence of 

the lake and from the function it provided for conserving wildlife habitats. However, 

in total, close to a further 50% of total non-use value was attributed to option, 

bequest and altruistic values. So, the study has focused on the non-market benefits of 

the wetland and the study did not estimate the use values of the wetland. 

 

Guo et al. (2001) studied estimation of the annual economic value of some 

ecosystem services by forest ecosystems in the Xingshan County of Hubei Province 

of China. The study has shown that the total economic value of forest ecosystem 

services in Xingshan County is about $ 70.24 million per year for the ecosystem 

good of timber. Other forest products and forest tour have produced a direct 

economic value of about $ 6.54 million in 1997, while gas regulation by both carbon 

fixation and oxygen supply as an indirect economic value is about 63.70 million per 

year. So, the study has focused on use values but the study did not estimate the non-

use values provided by the forest ecosystem.  
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Williams et al. (2003) studied the estimation of the value of Scotland’s ecosystem 

services and natural capital. The study has shown that the annual value of the 

ecosystem services generated by Scotland’s marine and terrestrial biomes is worth 

about £ 17.027 × 109

 

. Based on available values, the study has estimated the 

Scotland’s ecosystem value. 

Zhao et al. (2005) studied the estimation of the ecological service values of different 

ecosystems in Shanghai based on the classification of ecosystem services. The study 

has shown that the total value of ecosystem services was $ 7.3 ×109 for the total area 

of 1356700 ha in Shanghai among which more than 97% was provided by wetlands 

(estuaries and lakes/rivers), while the estuarine wetlands played the most important 

role in the ecosystem services which made a contribution of 96% towards the total 

value. So, this study did not employ any non-market valuation techniques to estimate 

the non-use values. 

 

Amirnejad et al. (2006) studied the estimation of the existence value of north forests 

of Iran using a contingent valuation method. Results of the study have shown that 

65.8% individuals were willing to pay for the existence of north forests of Iran, 

while about 20% of these individuals had not yet visited, and 41% of them only 

visited the north forests of Iran once or twice. Result has also shown that the mean of 

willingness to pay for existence value of these forests is $ 30.12/household/year. So, 

the study is based on the non-use value. The study did not estimate any use values of 

the forests. 

 

Hein et al. (2006) studied the spatial scales, stakeholders and the valuation of 

ecosystem services. The study analyzes the spatial scales of ecosystem services and 

it examines how stakeholders at different spatial scales attach different values to 

ecosystem services. The analysis of the study has shown that stakeholders at 

different spatial scales can have very different interests in ecosystem services and the 

study has argued that it is highly important to consider the scales of ecosystem 

services when valuation of services is applied to support the formulation and 

implementation of ecosystem management plans. 
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Gurluk and Rehber (2008) studied the estimation of the recreational value for a bird 

refuge at Manyas Lake, Turkey. The study has shown that the recreational value of 

the lake wetland is $ 103.32 million annually.  

 

Wattage and Mardle (2008) studied the total economic value of wetland conservation 

in Sri Lanka by identifying use and non-use values. The contingent valuation method 

was implemented to measure the stakeholder willingness to pay (WTP) towards the 

conservation of fish, mangroves and water in a Sri Lankan wetland area. Results of 

the study have shown that the estimated median WTP was Rs. 264.26, which was 

thought reliable when considering average income in the community. Results of the 

study also show that non-use values are a significant component in the elicited WTP 

value, of between 45-55%. 

 

Yang et al. (2008) studied ecosystem service value assessment for a constructed 

wetland. The contingent valuation method was applied to estimate the economic 

values of the constructed wetland ecosystem services. The study has estimated a 

value of $ 0.11 million as the total economic value of the constructed wetland in a 

twenty year period. 

 

Akwetaireho (2009) studied the economic valuation of Mabamba Bay wetland 

system of international importance, Uganda. The data collection methods of the 

study included evaluation of relevant secondary data in the field of environmental 

economics, face to face discussions with stakeholders, focus group discussions 

(FGDs) and benefit transfer method. Contingent valuation method was also applied 

to estimate the economic values of wetland ecosystem services which are non-

marketable or whose market substitutes could not be found. The annual total 

economic value (TEV) of Mabamba Bay wetland in its present form was estimated 

as US $ 3,576,609. The non-marketable ecosystem services were valued at US $ 

326,333 per year which constitutes 8.9 % of the annual TEV. So, this study covers 

the use and non-use values of the wetland in its present form and the study has 

attempted to estimate many good and service values of the wetland.  
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Remoundou et al. (2009) studied valuations of natural marine ecosystems. The 

study, in fact, has provided a summary of the major literature on valuing marine and 

coastal ecosystems services. The study reveals that there are substantial positive 

economic values attached to marketed and non-marketed services provided by 

marine and coastal ecosystems that justify their sustainable use and management. 

 

Zhang and Lu (2009) studied the multiple criteria evaluation of ecosystem services 

for the Plateau Marshes in southwest China and have shown that the annual value of 

the Ruoergai Plateau Marshes ecosystem services is $ 9.97 billion. The study has 

argued that understanding of the total ecosystem value is useful in decision making 

for sustainable management of wetland resources. 

 

From the above discussion, it is found that the total economic value of a wetland can 

be estimated by adding its use value and non-use value. The total value cannot be 

estimated by excluding the non-use values, because the non-use values occupy a 

significant portion of the total value of a wetland. It is also found that most of the 

studies did not estimate all the good and service values of a wetland, because it is a 

challenging task to estimate all the values of a wetland at the same time. So, all the 

above studies on wetland economic valuation are not complete studies which only 

give an approximation of wetland values.  



CHAPTER THREE 
 CHANDA BEEL AND ITS ECOSYSTEM 

 
 

3.1 Location of Chanda Beel  

Gopalganj district is located in the coastal area of the south west hydrological region 

of Bangladesh at about 120 km south of Dhaka and the total area of the district is 

about 1496 sq.km (WARPO, 2001; LGED, 2007). The district is bounded by 

Madaripur and Barisal districts to the east, Narail and Bagerhat districts to the west, 

Faridpur district to the north and Bagerhat and Barisal districts to the south. The 

district has five upazilas, namely Gopalganj Sadar, Muksudpur, Kotalipara, Kashiani 

and Tungipara.   

 

Chanda Beel is one of the most important beels in the Madhumati river floodplain 

ecosystem in Gopalganj district. The beel (Figure 3.1) is located between latitude 

23º8• and 23º15• N and longitude 89º54• and 90º01• E (BCAS, 1997; Hussain et al., 

2005; BCAS and CDI, 2006). Chanda Beel is the largest beel in Gopalganj district. 

There is a historic event behind the name of Chanda Beel. Once upon a time, there 

was a famous Chanda Saudagor (a famous businessman) of Faridpur district and 

while he was crossing Chanda Beel by his boat with precious goods for business 

purpose, his boat sank in the middle of the beel. From that incidence, the beel is 

called Chanda Beel. Chanda Beel covers a total area of 10,890 ha of which about 

60% falls under Muksudpur upazila, 30% under Kashiani upazila and the remaining 

10% falls under Gopalganj Sadar upazila (BCAS, 1997; Hussain et al., 2005; BCAS 

and CDI, 2006). The beel is a lowlying area within the Madhumati river floodplain 

ecosystem and lies within the Madaripur-Gopalganj peat basin. The beel is bounded 

by the Madaripur Beel Route Canal (MBRC) to the east, by Diasur-Hatiara-

Dhopakandi road to the west, by Jalirpar-Nanikhir-Dhopakandi road to the north and 

by Diasur-Mianjirkandi road to the south. The physical view of the beel during the 

dry season is shown in Figure 3.2 and the water coverage area of the beel during the 

monsoon season is shown in Figure 3.3.  
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Figure 3.1: Location of Chanda Beel (Source: GIS Division, BCAS) 
 

 

 
Figure 3.2: Physical view of Chanda Beel (Google picture, January 2009) 

Chanda Beel 
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3.2 Physiography and Topography 

Among 23 physiographic units of the country, the study area falls within unit-10: 

Gopalganj-Khulna Beel. This unit occupies a number of low lying areas in the 

Ganges River Floodplain and Chanda Beel area is occupied by thick deposits of peat, 

but the beel area is covered by clay and calcareous silty sediments. The basin is 

deeply flooded by clear rainwater during the monsoon season (Brammer, 1996). So, 

major part of the Chanda Beel area lies in the Low Ganges River Flood Plain, while 

Gopalganj-Khulna Beel and small area of south eastern part of the study area lies in 

Old Meghna Estuarine Flood Plain. The Low Ganges River Flood Plain covers 44% 

area of Gopalganj district whereas Gopalganj-Khulna Beel covers 48% area and Old 

Meghna Estuarine covers 8% area The lands of the study area is almost flat having 

mild slope from north to south. The region comprises smooth, almost level, flood 

plain ridges and shallow basins. The land elevation slopes from north to south and 

varies between less than 0-4 m PWD (LGED, 2007). 

 

Figure 3.3: Water coverage area of Chanda Beel (RADARSAT Image, 
September 2007) 
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3.3 Geology and Soil   

Land form of the study area is very young. Most of the rivers are flowing on nearly 

level plain of recent deposits that lack by geological structure or topographic features 

to control the flow pattern of the rivers. The study area consists of late Holocene to 

Recent Alluvium of the Ganges deltaic plain in north and tidal plain in south. The 

area is composed of sand, silt and clay in various proportions with small amount of 

coarse sand. The depositional history of the study area began with the breakdown of 

the Gondwanaland during the Late Mesozoic age and the study area was filled with 

sediments of Tertiary and Quaternary age (Reimann, 1993).  

 

Soils of the study area are silty loams and silty clay loams on the ridges and silty 

clay loams to heavy clays on lower sites. The soil is formed in combination with 

three types of soil such as the Young and Old Ganges meander floodplain, the peat 

basin deposit and the lower Meghna estuarine floodplain. In the central and northern 

part of the district, the soil contains brown silty clay of the Young Ganges meander 

floodplain. The south-eastern part of the district is composed of dark grey silty clay 

of the Lower Meghna estuarine floodplain. In other part of the district, the soil in the 

peat basin is composed of peat and muck with a clay top soil. Topsoil of the study 

area is rich in organic matter and they are non-calcareous (LGED, 2007). 

 

 

3.4 Hydrology  

3.4.1 Drainage system   

The Madaripur Beel Route Canal (MBRC) and tributaries of the Kumar River is 

important to contribute water in Chanda Beel. Both the MBRC and The Kumar 

River receive flood water from the Ganges river system. The beel being a very low 

lying area with elevation varying from 0.61 to 3.66 m (PWD) is inundated during the 

monsoon season (BCAS, 1997). The beel is connected with the MBRC by the eight 

major canals (khals), such as Dhopakandi khal, Basudebpur khal, Shimakhali khal, 

Majumder khal, Rahuthar khal, Hatiara khal, Bowsher khal etc. Generally, water 

levels of these channels are lowest in February or March and highest in August or 
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September. Tidal water enters the beel from the MBRC through the above mentioned 

canals. The canal system of the beel is shown in Figure 3.4. 

 
Figure 3.4: Canal system of Chanda Beel (Source: GIS Division, BCAS) 

 

3.4.2 Flooding  

Generally, the water level in the beel is governed by the water level in the Madaripur 

Beel Route Canal (MBRC) but seasonal rainfall may significantly affect the water 

level in the beel. Normally Chanda Beel floodplain inundation starts from the middle 

of May. During the monsoon season (June to October), the Chanda Beel area 

remains inundated with water. The beel is connected to the adjacent MBRC and the 

adjacent Kumar River by sixteen canals (Hussain et al., 2005). In the early October, 

the water starts to recede from the beel and by December the beel becomes dry 

except some natural trenches and artificial ditches as perennial water pockets, locally 
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known as kua. These water bodies are dug by the landowners to allow fish and 

prawn to take refuge for subsequent harvesting. 

 

Rainfall and water level are two important hydro-meteorological parameters which 

govern the flooding characteristic of Chanda Beel considerably. The study area has a 

typical monsoon climate with hot wet summer from May to September. The 

monsoon season is characterized by high temperature, heavy rainfall and high 

humidity, while winter season is characterized by cool dry weather with little or no 

rainfall. The two main seasons are separated by truncation periods namely the pre-

monsoon and post-monsoon period. The pre-monsoon period is associated with local 

Tornado and sometimes with cyclonic storms due to low depression in the Bay of 

Bengal. The post-monsoon period is fairly smooth with declining temperature and 

humidity (LGED, 2007). The monthly average rainfall of the study area for 10-year 

period from 1999 to 2008 is shown in Table 3.1. In case of water level data, 

Mostafapur station (station ID-SW190) at the Kumar River has been considered, 

because the water level in the MBRC is governed by the Kumar River and the water 

level in Chanda Beel is also governed by the MBRC. The annual maximum and 

minimum water level of the Kumar River for 10-year period from 2000 to 2009 are 

shown in Table 3.2. 

 

Table 3.1: Monthly average rainfall of the study area (Mostafapur station) 

Year Monthly average rainfall 
(mm) 

Year Monthly average rainfall 
(mm) 

1999 163.78 2004 184.84 

2000 168.61 2005 147.22 

2001 196.44 2006 150.22 

2002 216.66 2007 214.25 

2003 154.63 2008 145.46 

(Data source: Bangladesh Water Development Board, 2010; Station ID-SW190) 
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Table 3.2: Annual maximum and minimum water level (Mostafapur station) 

Year 
Annual 

maximum (m 
PWD) 

Annual 
minimum (m 

PWD) 

Year 
Annual 

maximum (m 
PWD) 

Annual 
minimum (m 

PWD) 

2000 3.84 0.58 2005 3.91 0.73 

2001 3.66 0.50 2006 3.68 0.53 

2002 3.99 0.63 2007 3.40 0.32 

2003 4.24 0.69 2008 3.50 0.51 

2004 3.84 
0.96 

 
2009 3.85 0.45 

(Data source: Bangladesh Water Development Board, 2010; Station ID-SW190) 

 

 

3.5 Land and Water Use   

The total area of Chanda Beel is 10,890 ha. The majority of the land of the beel is 

privately owned. The land use of Chanda Beel consists of agricultural land, road, 

homestead, pond/kua and canal/khal. Agricultural land is 8903.10 ha (82%) of the 

total area of the beel. Road (kacha/pucca) is 163.35 ha (1.5%). Homestead area is 

1089 ha (10%). Pond/ditch/kua is 490.05 (4.5%) and the area of canal is about 244.5 

ha (2%) (BCAS and CDI, 2006). So, the majority of the area of the beel is 

agricultural land followed by homestead area. 

 

Wetlands have numerous goods and services. Direct use values of a wetland shows 

dependence on fish, vegetation, building materials, birds and wild animals, 

agricultural products, livestock farming and water. The most important product of 

wetlands is water. Water use is an important characteristic of the resource uses of 

Chanda Beel. Chanda Beel generally retains water during the monsoon season and it 

becomes almost dry during the dry season. The water use of the beel involves 

domestic use, agricultural irrigation, livestock watering and navigation.    
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3.6 Water Management Interventions and Its Consequences    

In the Chanda Beel area, a number of water management interventions have been 

made since 1943 to 2005. The interventions mainly involve construction of roads, 

bridges, culverts and sluicegates. The agencies associated with such interventions are 

BWDB, LGED, Roads and Highway Department (RHD), Local Government Body 

such as Union Councils.  

 

Among the roads, the oldest road (Kalivita to Hatiara, 6 km) was constructed in 1943 

by RHD. The Rahatur-Sanpukuria (4.5 km) road was constructed in 1956. The 

Kaligram-Beel Chanda (3 km) road was constructed in 1959 by Jalirpar Union 

Council. The Puisur-Ujani (12 km) road was constructed in 1965 by BWDB. The 

Singa-Deasur (3 km) road was constructed in 1968. The Nanikhir-Kasalia (2.5 km) 

road was constructed in 1993 by Nanikhir Union Council. The Ujani-Goalgram (7 

km) road was constructed in 1997 by Nanikhir Union Council. The roads in the 

Chanda Beel area are mostly kutcha. Moreover, six sluicegates have been 

constructed around the beel area by BWDB. This results in rapid siltation in the beel 

area although agricultural crop production of the beel area increases (BCAS and 

CDI, 2006).  

 

Unplanned construction of water management interventions in the beel area over the 

years has accelerated reduction of the water coverage area of the beel. Lack of 

maintenance of sluicegates is also responsible for the reduction of the water 

coverage area of Chanda Beel. A study shows that the water coverage area of 

Chanda Beel during the dry season was 54% of the total area in 1960. In the next 

fifteen years, the water coverage area of the beel reduced to 36% of the total area in 

1975 and further reduced to 11% in 2005. Similarly during the monsoon season, the 

water coverage area of Chanda Beel was 84% of the total area in 1960. In the next 

fifteen years, the water coverage area of the beel reduced to 76% of the total area in 

1975 and further reduced to 60% in 2005 (BCAS and CDI, 2006).  

 

Moreover, a study shows that the minimum water depth of Chanda Beel during the 

dry season was 7 feet in 1960, while the minimum water depth was 6 feet in 1975 
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and 2 feet in 2005. In case of the monsoon season, the minimum water depth of the 

beel was 34 feet in 1960, while the minimum water depth was 28.11 feet in 1975 and 

2 feet in 2005. So, the unplanned water management interventions for water control 

have raised the bed of the beel significantly. This rapid rise of the bottom level/bed 

of the beel creates problem in navigation of the beel area (BCAS and CDI, 2006). 

 

  

3.7 Chanda Beel Resources    

3.7.1 Flora   

Chanda Beel supports a rich and diverse aquatic habitat. Aquatic plants are important 

economic resources. A total of 216 naturally growing species of plants is found in 

Chanda Beel. The plant species of the beel have been broadly categorized into four 

groups such as trees, shrubs, herbs and climbers. In the Chanda Beel area, there are 

50 species of trees, 38 species of shrubs, 100 species of herbs and 28 species of 

climbers (BCAS and CDI, 2006).   

 

 In Chanda Beel, there are 31 emergent species, 12 leafy floating species, 6 

submerged species and 9 free floating species. Plants like Nol Khagra (Phragmites 

karka), Dholkalmi (Ipmoea fistulosa) are still used in the beel area. Wild vegetables 

like Kalmi (Ipomoea aquatica), Helencha (Enhydra fluctuans) and stem of Shapla 

(Nymphaea nouchali) are consumed in the beel area as vegetables (Ali, 1998).    

 

3.7.2 Fauna     

Chanda Beel supports a rich diversity of fauna resources. The fauna resources of the 

beel can be broadly categorized into two groups such as fisheries resources and 

wildlife resources. The fisheries resources include fishes, crustaceans and 

shellfishes, while the wildlife resources include terrestrial and aquatic birds, 

amphibians, reptiles and mammals. 

    

In the Chanda Beel area, there are 57 fish species. Out of 57 fish species, 16 species 

are rare and 7 species are extinct. Some rare species of the beel are Tatkini/Bata 

(Cirrhinus reba), Kalibaus/Kalia (Labeo callbasu), Rui (Labeo rohita), Pabda 
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(Ompok bimaculatus), Boal (Wallago attu) etc. Some of the extinct fish species of 

the beel are Rup Chanda, Selenda, Koral, Kamini etc. One of the most important 

fauna resources of the beel are freshwater prawns and crabs. In the beel area, there 

are 16 prawn species of which 3 species are rare. On the other hand, 6 species of 

crabs are found in the beel area. 15 species of mollusks are found in the beel area 

where 2 species are rare. Some of the 15 species are Perreysia species, Lamellidens 

species, Pila globosa, Bellamya bengalensis, Lymnaea acuminate etc (BCAS and 

CDI, 2006).  

 

In the Chanda Beel area, a total of 39 species of terrestrial birds are found. Among 

them, 9 species of birds are rare and 5 species are extinct. Some of the rare species of 

birds are Shankho Chil (Haliastur indus), Tila Baj (Spilornis cheela), Lalotika 

(Vanellus indicus), Bhutum Pecha (Ketupa zeylonensis) etc. Some of the extinct 

species of birds are Jol Morgi (Gallinula chloropus), Lalche Kaththokra (Celeus 

brachyurus) etc. On the other hand, 20 species of migratory aquatic birds are seen in 

the Chanda Beel area. Out of 20 species, the rare species is Balihas and 2 species are 

extinct such as Modontak and Sakra. In the beel area, 6 species of amphibians are 

found. Some of the amphibians are Bufo melanostictus, Rana limnecharis, Microhyla 

rubra etc. The only rare species of amphibians is Jhi-jhi Bang (Limnonectes 

limnocharis). In case of reptiles, 29 species of reptiles are found in the beel area. Out 

of 29 species, 8 species are rare and one species is extinct. Some of the rare species 

of reptiles are Dumukha Shap (Ramphotyphlops braminus), Dhum Kasim 

(Aspideretes hurum), Shundhi Kasim (Lissemys punctata) etc.  In case of mammals, 

23 species of mammals are found in Chanda Beel. Out of 23 species, 4 species are 

rare such as Ban Biral (Felis chaus), Ud Bhodar (Lutra perspicillata) etc (BCAS and 

CDI, 2006). 

 

Chanda Beel is a good grazing land. People from villages around the beel are 

dependent on Chanda Beel for their livestock fattening. So, livestock resources in 

and around the beel area have been considered as wetland resources. Chanda Beel 

supports different livestock resources. The main livestock resources of the beel area 

involve cows, goats, rams and ducks. Table 3.3 provides an account on the livestock 
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resources of the Chanda Beel area. Livestock resources of the three upazilas have 

only been shown because Chanda Beel falls under those three upazilas. On the basis 

of the table (Table 3.3), the present livestock resources (2010) in the Chanda Beel 

area are estimated and shown in Table 3.4. 

 

Table 3.3: Distribution of livestock resources in the beel area 

Upazila No. of 
households 

Cows Goats Rams Ducks 

Gopalganj 
Sadar 

25876 
(22.52%) 

36270 
(19.34%) 

28797 
(42.54%) 

52 
(53.06) 

143000 
(56.48%) 

Muksudpur 
43704 
(38.04) 

54120 
(28.86%) 

21580 
(31.88%) 

0 
 

78932 
(31.18%) 

Kashiani 
45304 

(39.43%) 
97158 

(51.80%) 
17312 

(25.58%) 
46 

(46.94%) 
31247 

(12.34%) 

Total 
114884 
(100%) 

187548 
(100%) 

67689 
(100%) 

98 
(100%) 

253179 
(100%) 

     (Source: BCAS and CDI, 2006)  

 

Table 3.4: Estimated distribution of livestock resources in the beel area 

Upazila Cows Goats Rams Ducks 

Gopalganj Sadar 36299 29131 50 144144 

Muksudpur 54163 21830 0 79563 

Kashiani 97236 17513 44 31497 

Total 187698 68474 94 255204 

 

 

3.8 Beel Dependent Livelihoods    

Wetlands are one of the most productive lands which provide food, aquatic resources 

and maintain ecological balance. Chanda Beel supports livelihoods of the 

community people by providing agricultural crops, fish, wild vegetables, fodders etc. 

The culture and livelihoods of the people living in and around the beel have 

developed by depending on Chanda Beel. Since the beel provides a wide variety of 



35 
 

harvestable wetland goods, the people of the beel area have developed a subsistence-

oriented livelihood.   

 

Rice cultivation is the major livelihood activity in and around Chanda Beel. 

Generally, during the dry season people of the Chanda Beel area cultivates 

agricultural crops, but during the monsoon season the beel do not support any 

agricultural activity because of its flooding characteristic. Chanda Beel also supplies 

fodders for livestock of the beel area.   

 

Fishing is an important livelihood activity in the beel area. The majority of rural 

population (seasonal fishermen) and full time fishermen depends on fishing in the 

Chanda Beel area for their subsistence activity. The fishermen are engaged in 

fishing, handling, packaging, transporting, distribution and marketing of fish. 

Moreover, a large number of poor people involve in making fishing gears (i.e., net 

and bamboo trap) and fishing crafts. Fish marketing, processing and fish 

transportation sectors also provide a large number of people. So, Chanda Beel 

supports fishing and fish related activities that play a vital role in employing the rural 

people.  

 

Many people of the beel area are also dependent on wild vegetable resources for 

their subsistence. Many poor people collect wild vegetables from the beel for 

household consumption and also sell the vegetables in the rural market for their 

livelihood. The beel also provide opportunity for boatmen for the transportation of 

goods and people from one village to another village. So, Chanda Beel also supports 

the livelihood for boatmen of the beel area. 

 

Water hyacinth is an important resource of Chanda Beel (locally called 

Kochuripana). It is a floating aquatic plant that grows and multiplies very quickly. 

Water hyacinth was first discovered in the Amazon Basin of western Brazil in 1824 

and later it spreads over more than 80 countries of the world including Bangladesh. 

Water hyacinth (Eichhornia crassipes) grows in abundance in Chanda Beel. It is 

generally regarded as an invasive weed since it multiplies and matures quickly. Its 
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benefits include its use as construction blocks, ropes, compost, fuel etc. An 

important use of water hyacinth is its use in making floating platforms for vegetable 

cultivation. The floating garden made from water hyacinth, is locally called baira 

(Figure 3.5). So, to prepare baira a floating platform is formed to raise seedlings, 

vegetables and crops on it. The plants grown on baira get nutrition from ether 

composed organic manures or water. During high flooding and water logging 

situation field crops may damage but crops on baira can survive. Therefore, baira 

farming practice can be a climate change adaptation option to reduce the 

vulnerability of flood and water logging situation. In the Chanda Beel area, most of 

the people practice baira farming only to meet their family demands rather than for 

commercial purpose. Normally, baira formation and cultivation starts from the 

month of June and continues until November in the Chanda Beel area and baira size 

varies from 20•- 100• length, 5•-7• width and 2•-3• height (BCAS, 1997).  

 

 

Figure 3.5: Baira farming in the Chanda Beel area 
 
 

3.9 Demography  

3.9.1 Population and household   

According to Population Census (2001), the district has a total population of about 

1165273 living in 221986 households. Of the total population, 50.87% are male and 

49.12% are female. The sex ratio (Male: Female) is 100:104. The average family 

size is 5.24, which is higher compared to the national average (4.90). Population 
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density is around 1001 km2 which is about 16% higher than national average density 

(839/km2

 

) (LGED, 2007). In case of the Chanda Beel area, the household and 

population information are given in Table 3.5.  

Table 3.5: Household and population of the Chanda Beel area 
 

 

Name of upazila HHs Population 

Male Female Total 
Gopalganj Sadar 22920 162679 149147 311826 

Muksudpur 54629 142320 136600 278920 

Kashiani 36965 113920 116560 230510 

Total 114514 418919 402307 821226 
(Source: BCAS and CDI, 2006)  

 

On the basis of the above table and using household growth rate, the present number 

of households (2010) in the Chanda Beel area has been estimated and found to be 

about 120289, whereas the total number of households at present (2010) in 

Gopalganj district is estimated to be about 247972.  

 

According to Population Census (2001), of the total population in the district, 

13.59% are in age group 0-4 years, 14.30% are in age group 5-9 years, 15.58% are in 

age group 10-14 years, 9.59% are in age group 15-17 years, 21.34% are in age group 

18-34 years, 20.47% are in age group 35-59 years and 7.34% are in 60 years and 

above (LGED, 2007). So, over 60% of the total population belongs to age group of 

18 years and above which is shown in Table 3.6.  

 

3.9.2 Education  

The educational institution of the study area involves primary school, high school, 

college and madrasha. According to Population Census (2001), present rate of 

literacy in Gopalganj district is 51.37%, which is slightly higher as compared to 

national literacy rate of 45.32%. The literacy rate of male and female in the district 

are 55.23% and 47.44% respectively (LGED, 2007). The literacy status of the people 

living in the Chanda Beel area is shown in Table 3.7, while educational institutions 

are shown in Table 3.8. 
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Table 3.6: Population by age group and sex in the study area 

Age  

group 

Gopalganj Sadar Muksudpur Kashiani Age 
group 

 as % 
total Male Female Male Female Male Female 

0-4 23352 21415 20416 18934 15484 13927 13.59 

5-9 23741 21480 22252 20053 17145 15305 14.30 

10-14 22770 20548 20676 18124 16656 15022 15.58 

15-17 16657 14534 14675 12495 11998 10622 9.59 

18-34 31907 38930 26578 34627 20135 28025 21.34 

35-59 34591 30464 3084 28478 23784 23237 20.47 

60 & 
above 

11792 9753 10844 9210 9213 8094 7.10 

Total 164810 157124 146284 141921 114415 114232 100 

(Source: Population Census 2001, Bangladesh Bureau of Statistics) 

 

Table 3.7: Literacy rate in the Chanda Beel area 

Name of upazila Literacy rate 
Male Female 

Gopalganj Sadar 55% 53.64% 

Muksudpur 61.87% 49.08% 

Kashiani 56% 50% 
(Source: BCAS and CDI, 2006) 

 

3.9.3 Occupation   

In the study area, different types of occupations are found which involve farming, 

fishing, day labour, boatman, traders etc. From the table (Table 3.9), it is found that   

agriculture farming is the main occupation in the Chanda Beel area. 
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Table 3.8: Educational institutions by categories in the Chanda Beel area 

Name of upazila Categories of educational institution       Total 
Primary 
school 

No. of 
high 

school 

No. of 
college 

No. of 
Madrasha 

Gopalganj Sadar 
201 

(70.28%) 
45 

(15.73%) 
5 

(1.75%) 
35 

(12.24%) 
286 

(100%) 

Muksudpur 
191 

(75.20%) 
40 

(15.75%) 
4 

(1.57%) 
19 

(7.48%) 
254 

(100%) 

Kashiani 
156 

(73.93%) 
39 

(18.48%) 
5 

(2.37%) 
11 

(5.21%) 
211 

(100%) 

Total 
548 

(72.68%) 
124 

(16.45%) 
14 

(1.86%) 
65 

(8.62%) 
754 

(100%) 
     (Source: BCAS and CDI, 2006)  

 

Table 3.9: Distribution of occupation in the study area 

Occupation Percentage 

Farmer  35.51 

Day labour 26.41 

Fishermen 1.69 

Traders 16.12 

Poultry, Fisheries,  Dairy 0.43 

Transport (Rickshaw, van puller), Boatman 2.28 

Others (Services, remittance) 17.52 

Total 100 

 (Source: Upazila Statistic Office, Gopalganj, 2010) 

 

 
 
 
 
 
 

 



CHAPTER FOUR 
METHODOLOGY AND DATA COLLECTION 

   
 
4.1 General Overview of Methods  

To satisfy the research objectives, both primary and secondary data about the use 

and non-use attributes of Chanda Beel have been gathered. As our officials in the 

country are not strong enough to provide necessary data, different primary data 

collection methods have been employed in the study. Key informant interview, focus 

group discussion and questionnaire survey have been used in the present study. 

 

Moreover, published and unpublished research works on issues relevant to the 

present study, papers in journals, conference proceedings, reports and books were 

used as secondary sources. Reports from different national and international 

organizations were collected to gather data and information. National reports 

included reports of the Ministry of Environment and Forest, reports of LGED (Local 

Government Engineering Department), BBS (Bangladesh Bureau of Statistics), 

Bangladesh Centre for Advanced Studies (BCAS), Centre for Natural Resource 

Studies (CNRS) and Caritas Development Institute. Reports of international 

organizations included IUCN-Bangladesh, Asian Development Bank (ADB), U. S. 

Agency for International Development (USAID) etc.  

 

Following primary and secondary data and information about Chanda Beel, the 

annual total economic value of the beel at the present state has been estimated. After 

that, strategies for better wetland resource management of the beel have been 

developed. Then, based on the developed strategies the annual total economic value 

of the beel at the proposed state has been estimated. It is notable that the proposed 

state is defined in the present study as an environmental state which will persist after 

implementing the developed strategies in the Chanda Beel area. Finally the total 

economic value between present state and proposed state of the beel has been 

compared for suitability analysis of the developed strategies.   

 

 



41 
 

 

4.2 Methods Applied for Total Economic Valuation of Attributes  

Wetlands provide substantial benefits to society through it numerous functions. As 

the wetland uses are multiple, it is difficult to capture all values by applying only one 

method. Therefore, a spectrum of valuation methods (Table 4.1) has been employed 

in the present study to capture the economic values of Chanda Beel.  

 

Table 4.1: Valuation methods adopted in the study 
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Method Reference (s) 
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4.2.1 Methods for valuation of use attributes  

4.2.1.1 Market analysis   

Market analysis method has been applied for the valuation of the consumptive 

resources of Chanda Beel such as agricultural crops, fishes etc. Production data of 

the consumptive resources have been gathered through KII and FGD. Market price 

has been used to value the resources. Details of conducting KII and FGD are given 

in other section of this chapter. 

 

4.2.1.2 Income estimation   

In this method, the income of boatmen of the Chanda Beel area has been estimated. 

The information and data about the boat transportation in the beel area have been 

collected through KII and FGD. 

   

4.2.1.3 Water supply cost   

In this method, cost of supplying water from Chanda Beel during the dry season has 

been estimated for each hectare of land through conducting KII with farmers. Then 

total annual average cost of supplying water has been estimated as described in 

Billah (2003). 

 

4.2.1.4 Replacement cost   

Flood control function of Chanda Beel has been estimated by replacement cost 

method. For this sake, replacement value of flood regulation function of Chanda 

Beel is equivalent to how it would cost to replace the floodwater retention benefit 

with the construction of a polder embankment for the storage of the same volume of 

floodwater. 

   

4.2.2 Method for valuation of non-use attributes  

4.2.2.1 Contingent valuation method  

Economic valuation is an attempt to assign quantitative values to the goods and 

services provided by ecosystems. The economic value of any good or service is 

generally measured in terms of what we are willing to pay for the commodity less 

what it costs to supply it. Where an environmental resource simply exists and 
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provides us with products and services at no cost, then it is our willingness to pay 

alone that describes the value of the resource in providing such commodities, 

whether or not we actually make any payment (Kumar and Kumar, 2008). Generally, 

non-market benefits of a wetland are generally undervalued. It needs to be 

incorporated for better management of wetland resources. The present study uses the 

contingent valuation method (CVM) as a stated preference method to estimate the 

non-use values of Chanda Beel.  

 

The CVM method was conceptually proposed by Ciriacy-Wantrup in 1947, but at 

first Robert Davis applied the method in 1961 in the USA and the CVM has been 

routinely used in the last two decades (Venkatachalam, 2004 cited in Marta-Pedroso 

et al., 2007). The CVM is a simple, flexible and widely used non-market valuation 

method especially used in areas of environmental cost–benefit analysis and 

environmental impact assessment (Mitchell and Carson, 1989; Venkatachalam, 2004 

cited in Yang et al., 2008). It can be applied to estimate non-use values when 

applying to wetland resources. The CVM is a mostly applied method in estimating 

the non-use values of a wetland for valuing changes in the provision of non-

marketable goods in which a hypothetical market is constructed to place values to 

wetland’s goods and services. The CVM is a survey-based methodology which relies 

on obtaining monetary estimates for the economic value of a specified change in the 

provision of the environmental good of interest, which typically is not traded in the 

conventional markets. Hence CVM application consists in the construction of 

hypothetical markets (also called elicitation scenarios), where the individual’s 

valuation of the good is elicited. Monetary estimates are obtained either as 

individual’s willingness to pay (WTP) or willingness to accept (WTA). WTP 

measures the amount of income a person is willing to contribute in exchange for an 

improved state of wetland goods and services (Marta-Pedroso et al., 2007). To apply 

the CVM, pre-testing of the questionnaire is done before finalizing the CV 

questionnaire. During pre-testing payment vehicle is fixed. The pros of the CVM are 

that it can estimate both use and non-use values, suitable for valuing environmental 

changes and completed survey gives full profile of target population, while the cons 

of the CVM involve this method is relatively expensive and time consuming.    
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In the present study, the CVM has been employed because the CVM is recognized as 

the only method that can be used to estimate the non-use values of the wetland goods 

and services (Hanemann, 1994; Loomis and Walsh, 1997; Adjaye, 2000 cited in 

Yang et al., 2008; Amirnejad et al., 2006). Although CVM is the most frequently 

used non-market valuation technique for environmental goods, it still has its 

constraints and limitations and many of them can be resolved by careful survey 

design and implementation (Carson et al., 2001 cited in Yang et al., 2008). 

Moreover, literatures have suggested that although CVM has its limitations, it is still 

an effective way to estimate the values of wetland goods and services if carefully 

designed and implemented (Yang et al., 2008). It is also suggested that information 

about economic values (both use and non-use) that can be obtained by CVM cannot 

be quantified in any other way (Stevens et al., 1995). On the other hand, revealed 

preference methods have not chosen in the present study because the CV features 

constitute important advantages over revealed preference methods. Firstly, the CV 

method is the only valuation technique that is capable of shedding light on the 

monetary valuation of the non-use values. Secondly, CV allows environmental 

changes to be valued even if they have not yet occurred (i.e., ex ante valuation). 

Therefore, the CV offers a greater potential scope and flexibility than revealed 

preference methods (Nijkamp et al., 2008). For these reasons, the present study 

employs the CVM method by carefully designing and implementing it. 

 

4.2.2.2 Estimation of willingness to pay  

Willingness to pay (WTP) is a measure of welfare of individuals. The economic 

values associated with the various wetland ecosystem characteristics are expressed in 

average WTP per household per year (Brouwer and van Ek, 2004). In developing 

countries like Bangladesh, people generally respond with a WTP question somewhat 

differently during a CV survey. They may contribute time in different wetland 

management program. Therefore, the present study has estimated WTP by 

combining the contributions of money and time together for each household. A CV 

study conducted in the country showed that many respondents are willing to 



45 
 

 

contribute in non-monetary ways by donating their time (Alam and Marinova, 2003; 

Alam, 2008).  

4.2.2.3 Validity and reliability of CV estimate 

For any CV estimate, validity and reliability are important. In the present study, the 

guidelines of the National Oceanic and Atmospheric Administration (NOAA) Panel 

of the US Department of Commerce were followed. The NOAA Panel has suggested 

some characteristics of a CV survey to assure its validity and reliability (Arrow et 

al., 1993). Those characteristics are described below. 

 

Sample type and size:

 

 The NOAA Panel has suggested that probability sampling is 

essential and it was followed in the present study. If a single dichotomous question 

of the yes-no type is used, a total sample size of 1000 respondents will have to be 

drawn. The present study uses payment card format and therefore, it uses 250 

samples instead of 1000 samples. 

Non-responses:

 

 The questionnaire of the present study was designed in such a way 

that non-response rate was minimized. 

Personal interview

 

: The Panel has suggested that face-to-face interviews are usually 

preferable. Therefore, the face-to-face interview has been followed in the present 

study. 

Careful pre-testing of a CV questionnaire:

 

 A pre-testing of the questionnaire was 

conducted in the present study that assessed interviewers’ effects. 

Reporting:

 

 The sampling frame used, the sample size, the overall sample non-

response rate and its components (e.g., refusals) have been recorded clearly in this 

present study. 

Accurate description of the program or policy: During the CV survey, adequate 

information was provided to respondents about the wetland program that was 

offered. 
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"No-answer" option

 

: In the final questionnaire, there was a provision of “No-

answer” option.  

Yes/no follow-up

 

: Yes or no responses of the respondents were followed up by the 

open-ended question in the questionnaire. “Don’t know” option was also included in 

the questionnaire. 

Cross-tabulations

 

: The CV survey included a variety of other questions that helped 

to interpret the responses to the WTP questions. The items that would be helpful in 

interpreting the WTP responses are income, prior knowledge and interest of the 

wetland site, attitudes toward the wetland environment, distance to the wetland site, 

education, age etc. Such types of information were recorded during the CV survey. 

Moreover, information bias, strategic bias and starting point bias were kept in mind 

during the CV survey so that they can be minimized. Before asking the questions to 

respondents, the respondents were clearly explained that the CV study had no 

relation with the government policy. On the other hand, payment card is one of the 

choices of questionnaire format to avoid starting point bias, and is expected to 

minimize the influence by the starting point (Alam and Marinova, 2003). So, in the 

present study the above characteristics of a CV survey were considered during the 

design and execution of the survey to assure its validity and reliability. 

 

 

4.3 Key Informant Interview  

Key informant interview (KII) is a powerful survey instrument to gather information 

and data. The present study uses KII for gaining information about the use and non-

use attributes of Chanda Beel to develop strategies for better management of the 

resources of the beel. KII was conducted with farmers, fisher folks, water lily 

collectors, snail collectors, frog collectors, baira makers, bird hunters, boatmen, peat 

collectors, wild vegetable collectors, fuel wood collectors, fisheries experts, 

livestock experts and agriculture officials. Before conducting the KII with different 
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resource users and experts, a checklist was prepared. After interviewing them and 

reviewing literatures relevant to wetland resource management, the strategies for 

better management of the beel resources have been developed and verified its 

acceptability in the society. Then, the final strategies for better management of the 

wetland resources have been developed. 

 

 

4.4 Focus Group Discussion  

Focus group discussion (FGD) is an important and powerful tool in the participatory 

rural appraisal (PRA) method. It was employed in the present study to capture the 

qualitative as well as quantitative data and information about Chanda Beel. Before 

conducting FGD, at first the whole study area (i.e., Chanda Beel and its surrounding 

area) was observed. Then information about the wetland were gathered and shared 

preliminary with different groups of the community people in different areas in and 

around Chanda Beel. A suitable place to conduct a FGD was selected in consultation 

with each group of people. The different groups of people involve farmers, fisher 

folks, water lily collectors, snail collectors, frog collectors, baira makers, bird 

hunters, boatmen, peat collectors, wild vegetable collectors and fuel wood collectors. 

Before going to the field for conducting FGDs, a field note book and others 

supported documents were taken. Each FGD was started with asking very general 

and greeting questions. Technical terms which were not clear to them, were avoided 

during the conduction of FGD. People were clearly explained the purpose of 

discussion during conducting FGD. Vague, confusing questions, cultural and 

religious belief attacking questions were avoided. At least three FGDs were 

conducted with each group consisting of adult men and women (age belongs to 18 or 

above) considering gender issues. Each FGD took about one and a half hours to two 

hours. Each FGD consisted of at least 6-8 persons with homogeneous mixture. The 

adult persons in each FGD were selected in such a way that the FGD conducted 

group is the representative of that particular community people. During FGDs, 

people of the Chanda Beel area chosen the payment vehicle for the CV survey and 

identified the use and non-use attributes of Chanda Beel. After developing strategies 

for better management of the Chanda Beel resources, FGDs were conducted again 
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with each group to finally identify the strategies and to get people’s opinions on 

acceptability about those. 

 

 

4.5 Sampling Design 

4.5.1 Sampling method and size 

Sampling design is the most important and challenging task in any CV survey 

because the number of samples to be interviewed should be representative of the 

total population or households of the study area. Representative samples in any CV 

survey will make the WTP estimate reliable. So, careful sampling design for a CV 

survey is imperative. 

 

Although Chanda Beel falls under Gopalganj Sadar, Muksudpur and Kashiani 

upazilas, the CV survey has been conducted in five upazilas of the district because 

values of a wetland are not confined to its surroundings only.  The study area was 

divided into three regions based on people’s direct use of or contact with Chanda 

Beel. Region-1 was formed by combining Gopalganj Sadar, Muksudpur and 

Kashiani upazilas. Region-2 comprised people from Kotalipara upazila which is 

located approximately 40 km from Chanda Beel, while region-3 comprised people 

from Tungipara upazila which is located approximately 60 km from the beel.  The 

people from these three regions were selected to be interviewed as sub-samples. 

These sub-samples have been chosen because most of the people living near Chanda 

Beel are likely to have visited and known the beel, whereas people living far away 

from the beel (i.e., region-2 and region-3) are likely to have never visited and known 

the beel. As a result, it is possible to examine the mean WTP of the people living 

near and far away from Chanda Beel. Many literatures have suggested that there are 

effects of geographic distance on respondent’s WTP for wetland goods and services 

with large non-use values (Pate and Loomis, 1997; Oglethorpe and Miliadou, 2000). 

This explains the importance of dividing the study area into three regions.  

 

Disproportionate stratified systematic random sampling of 250 households was 

conducted in the CV survey. Systematic random samples were selected in such a 
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way that the total samples are the representative of the total households of the study 

area. The size of sample is considered to be reliable because based on a simple 

statistical tolerance formula, sample size between 200 and 2500 are probably 

appropriate (Mitchell and Carson, 1989 cited in Alam and Marinova, 2003). 

Moreover, 250 interviews were conducted for the economic valuation of the non-use 

attributes of a lake wetland (Oglethorpe and Miliadou, 2000). Random sampling was 

employed in the present study because the NOAA Panel has recommended such type 

of sampling. Therefore, the present study selected 250 random samples and 

considered to be appropriate for a CV study. 179 samples were selected from region-

1, while 48 samples were selected from region-2 and 23 samples were selected from 

region-3. The unions of Muksudpur upazila selected for sampling are Tengrakhola, 

Mochna, Nanikhir, Jalirpar, Gobindapur, Bahugram, Ujani, Banshbaria, Dignagar, 

Raghdi. The unions of Kashiani upazila selected for sampling are Nijamkandi, 

Rajpat, Orakandi, Singa, Ratail, Kashiani, Hatiara, Puisur and Bethuri. The unions of 

Gopalganj Sadar upazila selected for sampling are Nizra, Paikkandi, Borasi, 

Durgapur, Gopinathpur, Suktail, Ulpur, Jalalabad, Kajulia and Satpar, while the 

wards of Sadar upazila selected for sampling are ward no.1, ward no. 3 and ward no. 

5. The unions of Kotalipara upazila selected for sampling are Ghagor, Kashla, Hiran, 

Suagram and Radhaganj. The unions of Tungipara upazila selected for sampling are 

Patgati, Gopalpur and Kushli. 

 

4.5.2 Sampling unit 

Choosing a sampling unit is imperative before conducting a CV survey. The selected 

sampling unit in any CV survey is considered to be the unit of analysis. In the 

present study, the household has been chosen as a unit of analysis because the 

improved wetland services that would be gained from a better management of the 

wetland resources are considered as utility services. Since all utility services are 

generally paid by each household but not individually, the present study uses the 

household as a unit of analysis. Given this unit of analysis, the household’s income 

was recorded during the CV survey rather than the individual respondent’s income.  
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4.6 Questionnaire Design 

4.6.1 Pre-testing of the questionnaire 

To obtain the non-use value of Chanda Beel, questionnaire survey has been adopted. 

Questionnaire survey is a strong survey instrument for the valuation of a wetland. 

For preparing the final questionnaire, pre-testing of the questionnaire was done. The 

final questionnaire was formulated taking account the feedback obtained during the 

pre-testing of the questionnaire. Detail description is given below. 

 

Pre-testing of a draft questionnaire is an important mechanism in preparing a highly 

responsive questionnaire. Pre-testing of the questionnaire was done in the present 

study to know whether meaningful and responsive questions were asked or not. Pre-

testing was undertaken to ensure final questionnaire to be asked will bring most 

appropriate and reliable information on wetland assets. After preparing a draft 

questionnaire, the testing of the questionnaire (i.e., pre-test interviewing) was 

performed from 20-25 June, 2010. The draft questionnaire was pre-tested with the 25 

local people living in and around Chanda Beel. The questionnaire was pre-tested in 

five upazilas of Gopalganj district because it was decided to undertake the survey not 

only in the places close to Chanda Beel but also in the places far away from the beel. 

During the pre-testing of the draft questionnaire, the suitability of questionnaire 

format was carefully analyzed. During pre-testing of the draft questionnaire, 

interview time was observed and later adjusted with a time within which interview 

will be finished, because time is a factor affecting the attention of respondents and 

thereby reliability of the survey results. 

 

4.6.2 Questionnaire finalization and interview strategies 

Lessons learned from the pre-testing of the draft questionnaire were incorporated in 

designing the final questionnaire. During the pre-testing of the survey ambiguous, 

irrelevant questions were identified and excluded later from the final questionnaire. 

The final questionnaire was formulated in such a way that the respondents can easily 

understand the questions and respond accordingly. The length of each interview was 

designed to last no longer than 30 minutes so that respondents would maintain their 

attention during the interview conducted in and around Chanda Beel. The CV survey 
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was conducted in and around the wetland from 1-30 July, 2010. The survey involved 

personal face-to-face interviews because the face-to-face interview has been shown 

to be the most reliable approach in contingent valuation studies (Carson et al., 1996). 

Moreover, face-to-face interviews also allow for a better assessment of how well 

respondents have understood the context and elicitation scenarios used (Arrow et al., 

1993).  

 

The questionnaire was divided into two sheets such as contact sheet and interview 

sheet. In the contact sheet, the respondent’s eagerness to take part in the survey was 

recorded, while in the interview sheet different information of the CV survey was 

recorded. The interview questionnaire sheet had three sections such as section-A, 

section-B and section-C. The first section of the questionnaire (i.e., section-A) 

included questions relating to demographic and economic information about the 

respondents so that a theoretical validation model of WTP responses could be 

developed. The second section (i.e., section-B) included the questions about the 

perception, attitudes and awareness of the respondents towards the environmental 

condition of Chanda Beel. The third section of the questionnaire (i.e., section-C) 

included existing problems and stakes of the wetland resource management. The 

payment vehicle was also included in the third section.  

 

Generally, the questionnaire was started with standard initial greetings and warm-up 

questions followed by purpose of the survey. The purpose of the survey was clearly 

explained and after recording individual information, such as gender, age, education 

and income, the respondents were asked a series of questions which inquired about 

the respondent's attitude towards the environmental state of Chanda Beel at present 

in terms of availability of the fauna and floral resources of the beel. The respondents 

were initially asked whether or not they were familiar with Chanda Beel or ever 

visited. A general introduction of Chanda Beel with consistent information was 

clearly stated to the respondents who were not known about the issues of Chanda 

Beel so that information bias can be minimized. However, in the section-C, a new 

hypothetical wetland resource management program was clearly explained to each 

respondent. If they supported the hypothetical program, they were clearly explained 
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about the cost of the program. Then respondents were asked whether they were 

willing to participate (financially) in the wetland resource management program 

through an increase in annual local taxes. If the response from a respondent was 

affirmative, the WTP was elicited for three non-use value components because the 

total non-use values were broken down into three component parts on the basis of 

definition. The different non-use value components were explained to the 

respondents very clearly in order to avoid overlapping values and to make sure that 

respondents knew what they were paying for. The respondents were asked to place a 

value separately for the three non-use value components, such as existence value, 

bequest value and option value.   

 

The present study used a payment card questionnaire format instead of using 

dichotomous choice (DC) question or bidding game. WTP of the people in the study 

area was elicited through payment card questions, because in a developing country 

like Bangladesh, DC questionnaire format is not suitable to conduct a CV survey 

(Alam and Marinova, 2003; Alam, 2008). People of the country are unfamiliar with 

the notion of a monetary value for an environmental or wetland asset and it is very 

difficult for them to attach a value to the resource in DC question. Moreover, the 

payment card is considered to be a reliable vehicle for a CV survey (Mitchell and 

Carson, 1989 cited in Alam and Marinova, 2003). Therefore, a payment card format 

has been chosen as a suitable format for the CV survey. 

 

Choice of payment vehicle is an important task for any CV survey. The 

identification of a reliable and implementable payment vehicle is a challenging task 

for a CV survey (Alam and Marinova, 2003). Therefore, a payment vehicle should 

be chosen such that it best fits with the locality of the survey area because a payment 

vehicle generally affects the elicited value in a CV survey (Rowe et al., 1980). 

Another important consideration is whether the valuation data should be collected 

for a household or an individual basis which (decision) depends upon the type of 

payment vehicle that is selected and whether such payments are usually made on a 

household or individual basis (Kealy et al., 1990; Wilks, 1990 cited in Afroz et al., 

2009). The payment vehicle chosen in the present study is an increase in land taxes. 
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Land tax has been chosen, because water supply, electricity and such basic utility 

services are not available in everywhere of the study area. The payment vehicle 

chosen is based on the lessons learned from the pre-testing of the draft questionnaire 

and focus group discussions.  

 

4.6.3 Administration of questionnaire 

The selection of a household is a challenging task because of the mass population in 

the study area. For this sake, a procedure of sampling was taken for the selection of a 

household from the study area. At first, the lists of all unions of all upazilas were 

collected. All the unions of the five upazilas including five wards of Gopalganj 

Sadar were surveyed. The samples of 250 households were drawn from the study 

area based on age proportion. At first, a union or ward was selected for a CV survey 

and then, every 25th household of that union or ward was selected for interview. If 

the respondent of that 25th household was not agreed to participate in the CV survey 

or nobody was found in that selected household, the next household (i.e., 26th

 

) was 

selected for the CV interview in order to ensure that the systematic random samples 

were drawn from the study area.  

 

4.7 Analysis of Survey Data 

In the present study, the data were gathered from KII, FGD and CV survey. Different 

statistical analyses have been performed to analyze the gathered quantitative data. 

The logit and multiple regression models have been developed on the basis of socio-

economic information of the respondents. In the present study, individual’s 

willingness to pay for wetland resource management is elicited from the CV survey. 

 

Mathematically, the WTP can be written in the following form: 
 

WTP = f (Rs, Ra, Yi, Re, 

 

DIST, USR)……............................................................. 
(4.1) 

where, WTP refers to the amount of money a household is willing to pay monthly 

for the wetland resource management, Rs denotes respondent’s sex, Ra denotes 

respondent’s age, Yi denotes household income, Re stands for individual’s education 
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level, DIST denotes distance of the respondent’s residence from the beel and USR 

denotes variable for user/non-user individuals.  

 

So, WTP is not dependent on a single factor but a combination of factors. Based on 

the above function, regression analyses have been performed. In this case, the 

aforementioned explanatory variables and WTP have been considered to develop the 

regression models. The logit regression model has been used to demonstrate the 

relation between socio-economic variables and mean WTP in case of ‘yes’ and ‘no’ 

saying, while the multiple regression model has been developed to derive relations 

between socio-economic variables and the stated amount of money.  Moreover, the 

analysis of variance (ANOVA) and chi-square goodness of fit test have been 

performed to understand the difference of WTP responses in different regions of the 

study area.  

 
 

  



CHAPTER FIVE 
RESULTS AND DISCUSSION 

 
 

5.1 Attributes of Chanda Beel  

5.1.1 Use attributes 

Chanda Beel is an important wetland in Gopalganj district. It supports livelihoods of 

many people in the beel area. Different resources of the beel are directly consumed. 

From KIIs and FGDs, the following resources of the beel are identified to be 

important: 

(1) Agricultural crops (mainly paddy and jute to some extent) 

(2) Fish 

(3) Snail 

(4) Water lily 

(5) Water hyacinth 

(6) Fuel wood 

(7) Peat 

(8) Bird 

(9) Frog 

(10) Fodder  

(11) Wild vegetable 

(12) Crab 

 

Moreover, the wetland possesses numerous use attributes which involve recreational 

use, boat transportation, groundwater recharge, baseflow contribution and flood 

control.  

 

5.1.2 Non-use attributes  

Chanda Beel has values of non-use attributes. The non-use attributes of the beel 

involve existence value, bequest value and option value. 
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5.2 Economic Value of Chanda Beel at Present State 

In the present study, economic valuation has been used as a tool for better 

management of the resources of the beel. For this sake, the economic value of the 

beel in its present state has been estimated to compare it with that of a proposed 

state. It is to be noted that all the estimated economic values are as per September, 

2010 time line. In the case of economic valuation of the identified consumptive 

resources, crabs have been excluded, because very small amount of crabs are found 

in the beel area and people usually do not collect it from the beel. As a result, no 

market for crabs of the beel is observed in the area. Moreover, turtles are important 

resources for a wetland. Although turtles were found in the beel area in many years 

ago, but at present turtles are not found in the beel area (Ali, 1998). For this reason, 

turtles have not been identified as a use attribute and hence, excluded from the 

valuation.      

 

5.2.1 Consumptive use value 

5.2.1.1 Agricultural crops 

Chanda Beel has an agricultural land of 8903.10 ha. Once upon a time, vegetables, 

pulses and wheat were grown in addition to rice. Now rice has become the main 

staple crops in the beel area and no other crops are found to be grown in the beel 

apart from jute. People of the beel area grow different types of rice such as BRRI 

Dhan 3, BRRI Dhan 29 and BRRI Dhan 26 as boro rice during the dry season, 

whereas aman rice is grown in very small portion of the land during the monsoon 

season. Jute is cultivated in small scale in the upland area of the beel. At present, the 

beel has been converted to mainly single cropping in a year. Plantation and 

harvesting period of the cultivated crops of the beel are shown in Table 5.1. 

 

On the basis of interviews and discussions with farmers and field officials, the yield 

figure and production cost for each crop were obtained and given in Table 5.2. From 

the local market analysis, it is found that the market prices for boro rice, aman rice 

and jute are Tk. 20/kg, Tk. 18/kg and Tk. 35/kg respectively. The total annual 

average value of agricultural crops of the beel is estimated to be about Tk. 792.24 

million.  
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Table 5.1: Plantation and harvesting period of different crops of Chanda Beel 

Crops Plantation period Harvesting period 

Boro rice January-February April-May 

Aman rice April-May October-November 

Jute April-May July-August 

 

Table 5.2: Present net benefit from agricultural crops in Chanda Beel 

Agricultural 
products 

Cultivated 
area (ha) 

Yield 
(ton/ 
ha) 

Total 
production 

(ton) 

Total 
market 
value 

(million 
taka) 

Total 
production 

cost 
(million 

taka) 

Net 
value 

(million 
taka) 

Boro rice 8636.01 6.99 60434.80 1208.70 431.8 776.90 

Aman rice 89.03 2.33 207.71 3.74 1.39 2.35 

Jute 178.06 2.79 498.39 17.44 4.45 12.99 

Total 8903.10 12.13 61140.89 1229.88 437.64 792.24 

 

5.2.1.2 Fish  

Chanda Beel is very rich in fish diversity. Generally, fishes in the beel are available 

during the rainy season from June to October. In the present study, the common fish 

species found in Chanda Beel have been grouped into five major species to make 

economic valuations easy. In the field major species found in the beel were 

identified. Fishermen of the Chanda Beel area usually use nets, bamboo traps and 

spears as fishing gears. 

 

On the basis of interviews and discussion with the fisher folks, the following major 

fish species groups have been formulated: 

(1) Major carp species: Rohee (Labeo rohita), Catla (Catla catla), Mrigal 

(Cirrhinus mrigala) and Kalboush (Labeo calbasu) 

(2) Live fish species: Shingi (Heteropneustes fossilis), Magur (Clarias batrachus) 

and Koi (Anabas testudineus) 

(3) Snakehead species: Shol (Channa striatus), Gozar (Channa marulius) and Taki 

(Channa punctatus) 
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(4) Catfish species: Boal (Wallago attu) and Air (Mystus aor) 

(5) Other species: Puti (Puntius sarana), Tatkeni (Cirrhinus reba), Meni (Nandus 

nandus), Tengra (Mystus bleekeri), Bain (Mastacembelus armatus) and Mola 

(Amblypharyngodon microlepis)   

 

Fishermen in Chanda Beel are generally two categories such as full time fishermen 

and part time fishermen (also called non-fishermen or seasonal fishermen). The 

production and market prices of the fish species of the beel were estimated on the 

basis of interviewing and discussion with both full time fishermen and seasonal 

fishermen. It is found from the field survey that the average number of full time 

fishermen in the Chanda Beel area is about 800, whereas the average number of 

seasonal (non-fishermen) fishermen in the beel area is about 1000. Moreover, the 

estimated average market prices for catfish species, live fish species, snakehead 

species, major carp species and other species are Tk. 350, Tk. 350, Tk. 100, Tk. 100 

and Tk. 100 per kg respectively. For full time fishermen, the economic value of fish 

species is shown in Table 5.3, whereas in case of non-fishermen, the value of fish 

species of the beel at present is shown in Table 5.4. So, from the tables it is found 

that the present annual average fish production from Chanda Beel is about 4815 ton. 

The present annual average unit production of fish from the beel is estimated to be 

about 499.60 kg/ha. Therefore, the present annual average economic value of fish 

species of the beel is estimated to be about Tk. 706.50 million. 

 

5.2.1.3 Snail  

Chanda Beel is a lentic snail habitat. The beel is very rich in snail population and 

there is a high demand for snails collected from the beel in Khulna and Bagerhat 

district. The species of snails in Chanda Beel involve Pila globosa, Melanoides 

tuberculatus, Achatina fulica and Vivipara bengalensis etc. Generally, the breeding 

season of the snails is the monsoon season from May to July. The eggs of snails are 

found to be available in May. Eggs are white to see and found in a cluster. Each 

cluster consists of 100-300 eggs.  Harvesting of snails in the Chanda Beel area is 

started from June and continues up to November. The peak harvesting period of 

snails is September (Khan et al., 2005).   
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Table 5.3: Fish species, quantity and value in case of full time fishermen 

Species group Average fish 
harvested 

(kg/day/person) 

Average fish 
production (ton/yr) 

Annual average 
value (million 

taka) 

Major carp 1 120 12 

Live fish 3 360 126 

Snakehead 15 1800 180 

Catfish 4 480 168 

Others 15 1800 180 

Total 38 4560 666 

 

Table 5.4: Fish species, quantity and value in case of non-fishermen 

Species group Average fish 
harvested 

(kg/day/person) 

Average fish 
production (ton/yr) 

Annual average 
value (million taka) 

Major carp 0.1 15 1.5 

Live fish 0.2 30 10.5 

Snakehead 0.2 30 3 

Catfish 0.2 30 10.5 

Others 1 150 15 

Total 1.7 255 40.5 

 

Snails of Chanda Beel are usually collected in the morning and the late afternoon (3-

5 pm). Snails of the beel are caught by using snail nets. The people who collect 

snails from the beel directly are called snail collectors. They sell their snails to local 

dealers (also called small traders). Then local dealers take their collected snails to an 

assembling centre (called gala) and sell them to large traders. But sometimes snail 

collectors directly sell their snails to large traders (locally called snail traders) if they 

can collect a large amount of snails from the beel. After collecting snails from a 

assembling centre, the snail traders send them mainly to the Bagerhat and Khulna 

area and sell them to the gher farmers. Generally snails are used in gher areas. The 

soft body of snails is separated to use it as fish feed while the remaining shells are 

used to produce lime which is used by the shrimp farmers.  
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From interviews and discussion with the field level snail collectors, local dealers and 

large traders, it is known that about 1200 people on average are directly engaged in 

collecting snails from the beel and each field level snail collector usually get 25 kg 

snails per day on average. It is found from the field survey that there are three types 

of snail markets based on exchange of snails such as primary market (where snail 

collectors sell their snails), secondary market (where snails are traded by small 

traders for the second time) and tertiary market (where snails are traded by large 

traders for the third time). From the market analysis, it is found that the average 

market price for snails is about Tk. 7/kg. Based on the recorded data and 

information, the annual average snail production of the beel is estimated to be about 

5400 ton, while annual average unit production of snails from the beel is estimated to 

be about 560.3 kg/ha. Therefore, the present annual average value of snails of the 

beel is estimated to be about Tk. 37.80 million.  

 

5.2.1.4 Water lily 

Water lily (Nymphaea odorata) is one of the most important resources of Chanda 

Beel. People generally collect water lily from June to October. The economic value 

of water lily has been estimated on the basis of information and data gathered from 

interviews and discussions with water lily collectors of the beel. From the field 

survey, it is found that about 800 people on average are engaged in water lily 

collection from the beel and they usually collect water lily about 200 kg/day/person 

on average. The average market price for water lily is Tk. 2/kg. The annual average 

production of water lily from the beel is about 24000 ton, while the annual average 

production of water lily per unit area is estimated to be 2.49 ton/ha. Therefore, the 

present annual average economic value of water lily is estimated to be about Tk. 48 

million.  

 

5.2.1.5 Water hyacinth 

Water hyacinth (Eichhornia crassipes) is an important use attributes of Chanda Beel. 

It is a floating aquatic plant which can be used as fuel and organic fertilizer. In the 

Chanda Beel area, people make a water hyacinth bed (locally called baira) to grow 

various kinds of vegetables. Generally, baira is cultivated from July to December 
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(i.e., started to prepare a floating bed from the beginning of rainy season). So, water 

hyacinth has an economic value. Therefore, the study estimates the economic value 

of water hyacinth in terms of baira as a wetland good. On the basis of information 

and data gathered from interviews and discussions with baira makers, the economic 

value of baira has been estimated. It is found that about 800 people of the Chanda 

Beel area are engaged in making baira and they earn Tk. 4000/month on average 

from baira cultivation. The average production cost is estimated to be Tk. 1000. 

Hence, net income is estimated to be Tk. 3000/month. Therefore, the annual average 

net benefit from water hyacinth is estimated to be about Tk. 14.4 million.     

 

5.2.1.6 Fuel wood  

Fuel wood is an important resource of a wetland. Chanda Beel supplies fuel wood 

for cooking. It is found from the field survey that about 3000 households use fuel 

wood from the beel throughout the year and they collect about 50 kg fuel wood per 

month from November to April. In the present study, the market price for fuel wood 

has been used for the economic valuation of fuel wood collected from the beel. The 

average market price of fuel wood is Tk. 5/kg. The annual average collection of fuel 

wood from the beel is about 900 ton. Therefore, the annual average value of fuel 

wood is estimated to be Tk. 4.5 million.  

 

5.2.1.7 Peat  

Peat is an important formation and resource in the Chanda Beel area. From the field 

information and data, it is found that about 1000 households of the Chanda Beel area 

on average use peat as fuel for cooking, but the number of household using peat as 

fuel is decreasing because of its adverse health effect such as irritable flame reported 

in the field. Households, who use peat as fuel, generally use peat throughout the 

year. According to peat users, they purchase peat about Tk. 300/month. The annual 

average peat extraction from the beel is estimated to be about 2160 ton, while the 

annual peat extraction from unit area of the beel is about 198.35 kg/ha. Therefore, 

the present annual average value of peat extraction from the beel is estimated to be 

about Tk. 3.6 million.  
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5.2.1.8 Bird  

Chanda Beel supports both terrestrial and migratory (aquatic) birds. The beel houses 

about 39 species of terrestrial birds and about 20 species of migratory birds (BCAS 

and CDI, 2006). Birds of the Chanda Beel area are hunted from December to 

February. On the basis of interviews with bird hunters, the economic value of birds 

of Chanda Beel has been estimated. It is found from the field survey that about 150 

people are engaged in bird hunting in the Chanda Beel area. They usually hunt 8 

birds/day/person on average and sell the hunted birds at an average price of Tk. 

50/bird. Based on the collected information and data, the economic value of birds 

has been estimated. It is estimated that about 108000 birds are hunted annually from 

the beel area and therefore, the present annual average value of birds is estimated to 

be about Tk. 5.4 million. 

 

5.2.1.9 Frog  

Frogs are an important resource of the beel. The information and data gained from 

interviews and discussions with the frog collectors of the beel have been used to 

estimate the economic value of frogs of Chanda Beel. Generally, frogs of the beel 

are collected from June to August. It is found from the field that about 500 people 

are engaged in frog collection from the beel. They usually collect 20 frogs per day 

and sell them at an average price of Tk. 25 for each frog. Thus, the present annual 

average value of frogs is estimated to be about Tk. 22.5 million.  

 

5.2.1.10 Fodder  

Chanda Beel is an important fodder supplier in the locality. It helps in livestock 

fattening. Moreover, many literatures suggest that livestock resources are important 

wetland goods and they depend on fodders supplied by the wetland. Therefore, the 

value of fodders has been estimated by the net benefit obtained from the livestock 

resources of the beel area (IUCN-Bangladesh and CNRS, 2006; USAID and GoB, 

2007; Akwetaireho, 2009). Livestock resources of the Chanda Beel area involve 

cow, goat, ram and duck. The economic values of the livestock resources of the 

Chanda Beel area have been fixed in consultation with the upazila livestock officer 

of Gopalganj district. The economic values of cow, goat, ram and duck are fixed at 
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an average price of Tk. 20000, Tk. 3000, Tk. 2500 and Tk. 125 respectively. Given 

the economic values of cow, goat, ram and duck, the total economic value of 

livestock resources has been estimated.  Moreover, in estimating the net benefit from 

the livestock resources the average production costs of cow, goat, ram and duck have 

been estimated in consultation with livestock officer and local people of the Chanda 

Beel area. The average production costs of cow, goat, ram and duck are estimated to 

be Tk. 14400, Tk. 1000, Tk. 1000 and Tk. 50 respectively. Thus, the present annual 

average value of fodders is estimated to be about Tk. 1204.78 million which is given 

in Table 5.5. 

 

Table 5.5: Economic value of fodder 

Livestock resources Value (million taka) Net value (million taka) 

Cows 3750.96 1050.27 
Goats 203.07 135.38 
Rams 0.25 0.15 
Ducks 31.65 18.99 
Total 3985.92 1204.78 

 

5.2.1.11 Wild vegetable  

Chanda Beel is a very rich depository of wild vegetation. Among the wetland 

vegetables, people mainly consume vegetables like kolmi (local name), malancha 

(local name), helancha (local name), bouta (local name) and tita (local name). They 

sell them in the local market. Generally, Kolmi, malancha and helancha are collected 

from the beel during June to December, while bouta and tita are collected from 

January to April. Based on the interviews with wild vegetable collectors of the 

Chanda Beel area, the economic value of wild vegetables has been estimated. It is 

found from the survey that about 200 people of the Chanda Beel area are engaged in 

wild vegetable collection and they collect vegetables about 40 kg/month/person. 

They sell the collected wild vegetables at an average price of Tk. 50/kg. Thus, the 

annual average production of wild vegetables per unit area from the beel is about 

8.82 kg/ha, whereas the annual average value of wild vegetables of Chanda Beel is 

estimated to be about Tk. 4.8 million.  
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5.2.1.12 Total consumptive use value  

Now we can calculate the present total economic value (TEV) of the consumed 

resources of Chanda Beel by adding each value of the resources. The total economic 

value of the consumed resources at present state of the beel is shown in Table 5.6. 

From the table, it is found that the present total annual average economic value of 

the consumed resources is Tk. 2844.52 million. 

 

Table 5.6: Total value of consumptive resources 

Consumptive resources Annual average value (million taka) 

Fodder 1204.78 

Agricultural crops 792.24 

Fish 706.5 

Water lily 48 

Snails 37.8 

Frog 22.5 

Water hyacinth 14.4 

Bird 5.4 

Wild vegetable 4.8 

Fuel wood 4.5 

Peat 3.6 

Total 2844.52 

 

5.2.2 Non-consumptive use (boat transportation) value  

Chanda Beel supports many livelihoods of the local people. Boat transportation is 

one of the important means of livelihoods for the boatman community of the area. 

Boatmen earn money from carrying passengers and goods locally in the Chanda Beel 

area. During the rainy season, people are mostly dependent on the waterways of 

Chanda Beel for transportation of goods and moving people from one place to 

another place. The boat transportation in the beel area is manually operated and less 

expensive to move people from one place to another place. Based on the interviews 

and discussions with the boatmen of the Chanda Beel area, the economic value has 

been estimated. It is found from the survey that about 500 boatmen are now engaged 
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in boat transportation in the Chanda Beel area. They earn about Tk. 150/day on 

average by operating boats in the Chanda Beel area. Generally, boat transportation in 

the Chanda Beel area is operated from June to October during the monsoon season. 

Therefore, the annual average income of boatmen in the Chanda Beel area is 

estimated to be about Tk. 11.25 million.    

 

5.2.3 Indirect use value  

5.2.3.1 Groundwater recharge and baseflow contribution  

Groundwater recharge and baseflow contribution functions are important ecological 

functions of a wetland. Since Chanda Beel retains a large quantity of flood water 

during the monsoon season, it recharges groundwater in the locality and discharges 

water during the dry season. During the dry season, people often dewater the beel, 

especially canals and most depressed portions for growing HYV boro rice. The value 

of groundwater recharge and baseflow contribution function of the beel has been 

estimated on the basis of water supplying cost as described in Billah (2003). It is 

known from the field survey that farmers are to pay Tk. 15625 for each hectare on 

average to irrigate their agricultural land from the canals (khals) of the beel during 

the dry season. Therefore, the annual average value of groundwater recharge and 

baseflow contribution of the beel is estimated to be Tk. 134.94 million. 

   

5.2.3.2 Flood control  

One of the primary functions of Chanda Beel is to control flood. Chanda Beel plays 

an important role in slowing and storing floodwaters. Riverine wetlands like Chanda 

Beel provide flat expanses where floodwaters are able to spread out, thereby 

reducing both the height and velocity of flood water. Once the velocity of flood 

waters is reduced, the water stored in the wetland area will drain more slowly back 

into the system. If the soil in a wetland area is not fully saturated, the soil itself will 

provide storage capacity during periods of flooding. Shallow depressions where 

wetlands often form can hold standing water for weeks or months, contributing to 

the recharge of groundwater as well.  
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In this section, flood control value of Chanda Beel has been estimated. It is found 

from the literature that the average water depth of Chanda Beel is 3 m (BCAS and 

CDI, 2006). Therefore, according to replacement cost method to estimate the value 

of flood control function of the beel the costs associated with the construction of a 

polder having 39.09 km length and 3 m height have been estimated. For this sake, 

the length used is the perimeter of Chanda Beel and height is the average water depth 

of the beel. In consultation with the Bangladesh Water Development Board (BWDB) 

officials, the design considerations for constructing a 39.09 km polder are as follows:  

 

Polder length = 39.09 km, 

Average polder height = 3.00 m, 

Top width = 4.27 m (BWDB standard), 

Side slopes (river side slope 1:3, and countryside slope 1:2),  

Estimated base width = 19.27 m, 

Hence, average cross-sectional area of the polder = 
2

19.274.27 +
* 3  

                                                                               = 35.31 m

 

2 

Therefore, the volume of earth = 35.31 * 39.09 * 1000 = 1380268 m3 and the 

estimated area for turfing = 644791 m2

 

. 

The cross section of the polder is shown in Figure A1 of the Appendix-A. The cost 

for the construction of such polder in the Chanda Beel area has been estimated in 

consultation with BWDB officials, Gopalganj. The estimated cost for construction of 

the polder is shown in Table A1 of the Appendix-A. From the table, it is found that it 

will cost Tk. 168.36 million to construct a polder having 39.09 km length and height 

3.0 m in the Chanda Beel area. Therefore, the economic value of flood control 

function of Chanda Beel is worth about Tk. 168.36 million. 
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5.2.4 Non-use value  

5.2.4.1 Some characteristics of survey respondents 

During the CV survey, different socio-economic characteristics of the respondents 

were asked and recorded. The responses of the respondents have been analyzed 

using frequency table. The sample consisted of 65.2% men and 34.8% women. The 

distribution of age of the respondents (Table 5.7) was heavily skewed towards the 

younger generation with the majority of people being between 18 and 30 years old 

(41.2%) and this was mainly due to the fact that young people were willing to 

participate more in the CV survey. The majority of the respondents have attended up 

to 5 years of education (Table 5.8), while the majority of the survey participants in 

the study area were farmers (Table 5.9). In addition, the majority of income group 

for the survey households was Tk. 4001-5000 (Table 5.10). In the question of 

duration of the proposed wetland resource management program, most people 

opined that the duration should be 10 years (Table 5.11). So, people agreed to 

contribute money (mean WTP) per month for 10-year duration for wetland resource 

management.  

 

Moreover, respondents were divided into user and non-user group. Of those 

interviewed, the respondent who had visited at least once prior to the CV interview, 

was classified as user as described in Meyerhoff and Dehnhardt (2007). This user 

group consisted of 204 residents living close to the wetland, while the remaining 

percent of the respondents is non-user (Table 5.12). This non-user percentage has 

increased with the distance of the respondent’s place of residence from Chanda Beel. 

 

Table 5.7: Age group distribution of the respondents 

Age group Frequency Percent Cumulative 
percent 

18-30 years 103 41.2 41.2 
30-45 years 70 28.0 69.2 
45-60 years 36 14.4 83.6 

60 years or above 41 16.4 100 

Total 250 100  
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Table 5.8: Education status of the respondents 

Education level Frequency Percent Cumulative 
percent 

Illiterate 73 29.2 29.2 

Primary school (up to 5 years of education) 100 40.0 69.2 

Secondary school (5-10 years of education) 61 24.4 93.6 

Higher secondary (10-12 years of education) 5 2.0 95.6 

Graduate (more than 15 years of education) 11 4.4 100 

Total 250 100  
 

5.2.4.2 Non-use value by ranking method 

In the present study, a CV survey has been conducted to estimate the non-use value 

of Chanda Beel for its proposed state. But there is no available method in literature 

to estimate the non-use value of a wetland in its present state from the non-use value 

of a proposed state. Many literatures have suggested that there is a non-use value at 

the present state of a wetland (IUCN-Bangladesh and CNRS, 2006). Kaplowitz and 

Kerr (2003) studied on wetland existence value of Michigan as a non-use value. The 

study shows that the present existence value of a wetland is lower than the future 

existence value. The study has also shown the level of importance for the existence 

of wetlands. Results of the study show that urban residents express the highest levels 

of importance for wetland existence (present existence 75%, future existence 82%), 

followed by rural communities (69%, 80%) and small cities (63%, 82%).  Moreover, 

Akwetaireho (2009) estimated the non-use value of Mabamba Bay wetland in its 

present form.  
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Table 5.9: Occupation pattern of the respondents 

Occupation Frequency Percent Cumulative 
percent 

Farmer 89 35.6 35.6 

Household work 83 33.2 68.8 

Fisherman 13 5.2 74.0 

Business 23 9.2 83.2 

Service 11 4.4 87.6 

Masonry work  4 1.6 89.2 

Transport work 3 1.2 90.4 

Boatman 3 1.2 91.6 

Student 4 1.6 93.2 

Rickshaw puller 2 0.8 94.0 
Associated with environmental 
organization 

1 0.4 94.4 

Industrial work 1 0.4 94.8 

Singer 1 0.4 95.2 

Looking for work 9 3.6 98.8 

Retirement from government job 2 0.8 99.6 

Construction work 1 0.4 100 

Total 250 100  

 

Table 5.10: Distribution of household income 

Household income group Frequency Percent Cumulative 
percent 

Tk. 2001-4000 62 24.8 24.8 

Tk. 4001-5000 81 32.4 57.2 

Tk. 5001-6000 38 15.2 72.4 

Tk. 6001-7000 15 6.0 78.4 

Tk. 7001-10000 31 12.4 90.8 

Tk. 10001-20000 15 6.0 96.8 

Tk. 20001-40000 2 0.8 97.6 

Tk. 40001-100000 6 2.4 100 

Total 250 100  
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Table 5.11: Respondent’s response to duration of the program 

Duration of the program Frequency Percent Cumulative 
percent 

10 years 212 84.8 84.8 

15 years 38 15.2 100 

Total 250 100  
 

Table 5.12: Respondent’s visit to Chanda Beel area 

Visit status Frequency Percent Cumulative 
percent 

User 204 81.6 81.6 

Non-user 46 18.4 100 

Total 250 100  

 

The study shows that the annual non-use value of Mabamba Bay in its present form 

is US $ 326,333 which constitutes 8.9 % of the annual total economic value of the 

bay. Therefore, the present study has adopted the ranking method to estimate the 

present non-use value of Chanda Beel. For this sake, during the CV survey, the 

respondents were asked to state their level of preference about the present 

environmental state of the beel. It is notable that in assigning the present level of the 

environmental state of Chanda Beel on the provided scale, respondents were made 

well known about the present issues of Chanda Beel so that information bias does 

not affect the result. Following this, respondents were carefully asked to assign a 

level of the present environmental state of the beel in terms of its attributes on a 5-

point response scale. The ranking scale which has been adopted to estimate the 

present non-use value of Chanda Beel from the non-use value estimated for the 

proposed state is given in Table 5.13. 

 

The result obtained from the CV survey shows that all of the respondents think that 

the wetland is in ‘bad’ state in terms of its availability of fauna and floral species. 

So, from the table it is found that the present non-use value of Chanda Beel is 25% 

of the total non-use value estimated for the proposed state of the beel (section 

5.4.4.3). It is found that the total annual average non-use value of Chanda Beel for 
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the proposed state is Tk. 65.06 million. Therefore, the total annual average non-use 

value of the beel for the present state is Tk. 16.27 million. 

 

Table 5.13: Ranking of the present state of Chanda Beel 

Present environmental state Score Present non-use value as a percent 
of the proposed state non-use value 

Very bad -1 1% 

Bad -2 25% 

Neither good nor bad 0 50% 

Good 1 75% 

Very good 2 100% 

 

 

5.2.5 Total economic value  

Based on value estimated, the total economic value (TEV) at the present state of the 

beel has been calculated by adding each component value. The TEV is shown in 

Table 5.14. From the table, it is found that the present total annual average economic 

value of Chanda Beel is worth about Tk. 3175.34 million (approximately Tk. 3.17 

billion).  

 

Table 5.14: Present total economic value of Chanda Beel 

Attribute (s) 
Annual average value  

(million taka) 
Consumptive use value 2844.52 

Flood control 168.36 

Groundwater recharge and baseflow 
contribution 

134.94 

Non-use value 16.27 

Boat transportation 11.25 

Total 3175.34 
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5.3 Development of Strategies for Proposed Use of Chanda Beel  

This section discusses the strategies developed for better management of the 

resources of Chanda Beel. Based on secondary literature relevant to wetland 

resource management, experts’ opinion and social acceptability, the strategies for 

better management of the wetland resources have been developed. The secondary 

literature reviewed to develop resource management strategies involves 

environmental and natural resource management of Chanda Beel (BCAS, 1997), 

wetland resource management and use in Chanda Beel (Ali, 1998), management plan 

for Tanguar Haor (Giesen et al., 1997) and natural resource economic valuation of 

Hakaluki Haor (IUCN-Bangladesh and CNRS, 2006) etc. The strategies for better 

management of the Chanda Beel resources have been described in details in Table 

5.15. From the table, it is found that different strategies have been developed on the 

basis of different wetland issues. Proposed uses of the beel will be based on the 

strategies developed for better management of wetland resources. The important 

strategies for better management of the beel resources involve no fishing in the beel 

area from 1 April to 30 June, stopping the fishing of fingerlings and brood fishes 

from the beel area, excavating the silted up canals in the beel area and conservation 

of vulnerable fish species in the canals during the dry season, implementing the fish 

conservation act in the beel area, prohibition of the collection of snails from the beel 

area, prohibition of bird hunting for at least five years from the beel area, banning of 

frog collection from the beel area, using green/organic manure in agricultural field 

and reducing dependency on chemical fertilizers and pesticides by adopting the 

integrated pest management (IPM) farming technique. It is also evident from a 

demonstration plot that the IPM farming techniques generally do not decrease 

agricultural production. The farmers of the Chanda Beel area think that if any 

incentive regarding the use of organic manure and IPM farming techniques are 

given, they would adopt it. The important strategy is to provide alternative income 

generating works for the resource users of Chanda Beel especially for fishermen, 

snail collectors, water lily collectors, bird hunters. It is found from the field survey 

that alternative works may involve construction works, earthen works etc. But many 

people said that textile mills or cottage industry can be set up in the area to provide 

alternative income of the people who is dependent on the resources of the beel.   



 
 

73 

Tables 5.15: Strategies for better management of wetland resources of the beel 

Resource/area Key issue (s) Strategic regulations/actions 

Monsoonal 
fishing 

Decline in fish 
production 

• Banning the use of current and 
fine-meshed nets  

• No blocking of the fish 
migration routes  

• Alternative income generating 
works for fishermen of the 
Chanda Beel area can be 
provided for resource users 
such as construction works, 
earthen works. Mills/cottage 
industry can be set up in the 
area to provide alternative 
income of the people who 
depend on the harvested 
resources of the beel during the 
monsoon season 

• Excavating the silted up canals 
in the beel area and 
conservation of vulnerable fish 
species in the canals during the 
dry season 

 

Over fishing and 
harvesting of small 
fish fries and brood 
fish 

• No fishing in the beel area from 
1 April to 30 June 

• Stopping the fishing of 
fingerlings and brood fishes  

• Impact and extent of over 
fishing on population of 
different fish and prawn species 
should be assessed and thereby, 
regulatory measures are to be 
enforced 

• Implementing the fish 
conservation act in the beel area 

• Banning the digging of shallow 
ditches by landowners (locally 
called ‘kua’) 
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Collection of 
snails 

Decrease of snail 
production 

• Collection of snails can be 
restricted  

• But snail collection can be 
unrestricted to the extent which 
will have no impact on overall 
production of snails of the beel  

• Alternative income generating 
works for snail collectors of the 
Chanda Beel area can be 
provided as mentioned before 
 

Collection of 
aquatic plant 
(water lily)  

Decrease of water lily 
production 

• Harvesting of water lily can be 
allowed to that extent which 
will not exceed its natural re-
growth  

• Alternative income generating 
works for water lily collectors 
of the Chanda Beel area can be 
provided as mentioned before 
 

Bird hunting 
and trapping 

Decline of bird 
population 

• Banning the bird hunting from 
the beel area for at least five 
years to allow the bird species 
to re-establish in the beel area 

• After five years, restriction may 
be lifted for few species which 
are not protected by law and 
hunting extent should be fixed 
by the concerned authority to 
the limit which will have no 
severe impact on the wetland 
ecosystem 

• After all, alternative income 
sources for bird hunters of the 
Chanda Beel area can be 
provided  
    

Frog hunting 
Decline of frog 
population 

• Frogs are beneficial organisms 
for wetlands and its hunting 
should be controlled 

• Banning the use of frogs as bait 
for fishing  
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Agriculture 

Loss of agricultural 
land fertility due to 
excessive use of 
agro-chemicals in the 
form of fertilizers and 
pesticides 

• Reducing the use of chemical 
fertilizers and pesticides during 
HYV-boro rice cultivation  

• Encouraging the use of 
green/organic manure among 
the farmers of the Chanda Beel 
area 

• Adopting the integrated pest 
management (IPM) technique 

• Promoting baira farming 
practice in the Chanda Beel 
area  
 

Negative impact on 
fisheries and other 
available resources 
 of Chanda Beel 

Peat 
collection 

Decrease of peat 
stocks in the beel 
area 

• Controlling the collection of 
peat from the Chanda Beel area  

• Introducing fuel efficient stoves 
• Motivating local people for 

cultivating aman rice, jute, 
dhaincha/sola apart from HYV-
boro rice 
 

Monitoring 
and 
evaluation 

Loss of wetland 
resources 

• Forming a regional and local 
community level monitoring 
cell  

• Organizing different local 
communities under various 
wetland conservation groups 

• Monitoring fish, frog, bird and 
other resources of the beel  

• Evaluation to be made after 
monitoring and thereby actions 
to be incorporated in the 
program  
 

 

So, the above strategies have been developed for better management of Chanda Beel 

resources. In developing the strategies, people’s opinion during FGDs was 

considered. After that, experts’ opinion and strategy concept from relevant literature 

were integrated. Then, the integrated strategies were verified in the field to get social 

acceptability. Finally, after field verification the final resources management 

strategies were developed. 
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5.4 Economic Value of Chanda Beel at Proposed State 

5.4.1 Consumptive use value  

After implementing the developed strategies for better wetland resource management 

in the Chanda Beel area, the proposed environmental state of the beel will be 

prevailing over the area. In this section, values of the use and non-use attributes for 

the proposed state have been estimated. For this sake, the attributes of the beel which 

will be positively affected due to proposed use of the beel have been identified. The 

economic values for the proposed state have been estimated by assuming that the 

total beel area will be fixed and by disregarding the market price differentials. The 

consumptive resources identified to possess a high value due to implementing the 

management strategies are agricultural crops, fishes, snails, water lily, water 

hyacinth and birds. Other resources of the beel are assumed to remain unchanged at 

the proposed state.  

 

5.4.1.1 Agricultural crops 

On the basis of interviews with plant protection officials and IPM specialist 

(Gopalganj Sadar Upazila Agriculture Office), the value of agricultural production at 

the proposed state has been estimated. From an IPM demonstration plot of 

Gopalganj district, it is found that boro rice production will not decrease if IPM 

farming practice is adopted in the Chanda Beel area. The possible mechanisms in an 

IPM farming practice could be using organic manure in right quantity, line sowing, 

using light trap, pursing etc. Moreover, it is found from the IPM demonstration plot 

of Gopalganj district that if the IPM practice is adopted, the yield of boro rice would 

increase by 1875 kg/ha on average (maximum- 3125 kg/ha and minimum- 625 

kg/ha). So, in estimating the agriculture values for the proposed state it is assumed 

that agricultural production will remain fixed if the IPM is practiced. But the IPM 

farming practice will save chemical fertilizer cost and pesticide costs for the farmers. 

In that case, the production costs and net benefits for the farmers are shown in Table 

5.16 and found that the annual average net value for agricultural crops for the 

proposed state is worth about Tk. 955.01 million. 
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5.4.1.2 Fish  

Based on the interviews and discussions with the fisher folks of the Chanda Beel 

area, the production of fishes for the proposed state of the beel has been estimated. 

Fishermen gave an idea about the amount of harvesting for each fish group that they 

can get after implementing the developed strategies in the beel area. The changes in 

the amount of fish harvesting and its economic value for the proposed state are 

shown in Table 5.17 and Table 5.18. From the tables, it is found that the annual 

average fish production of the beel for the proposed state is estimated to be about 

6795 ton and the annual average economic value for the proposed state is worth 

about Tk. 1032 million. The estimated production of fishes for the proposed state is 

compared with the previous fish production data of Chanda Beel which indicates 

reliability of the estimate (BCAS and CDI, 2006). 

 

Table 5.16: Net benefit from agricultural crops in proposed state 

Agricultural 
products 

Cultivated 
area (ha) 

Yield 
 (ton/ 
ha) 

Total 
production 

(ton) 

Total  
value 

(million 
taka) 

Total 
production 

cost 
(million 

taka) 

Net 
value 

(million 
taka) 

Boro rice 8636.01 6.99 60434.80 1208.70 269.87 938.83 

Aman rice 89.03 2.33 207.71 3.74 1.11 2.63 

Jute 178.06 2.79 498.39 17.44 3.89 13.55 

Total 8903.1 12.13 61140.89 1229.88 274.87 955.01 

 

Table 5.17: Fish value for proposed state in case of full time fishermen 

Species group Average fish 
harvested 

(kg/day/person) 

Average fish 
production 

(ton/yr) 

Annual average 
value of fish 
(million taka)  

Major carp 2 240 24 

Live fish 5 600 210 

Snakehead 17 2040 204 

Catfish 5 600 210 

Others 22 2640 264 

Total 51 6120 912 
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5.4.1.3 Snail   

Based on interviews and discussions with the snail collectors, the production of 

snails for the proposed state has been estimated. It is estimated from the gathered 

data that the snail productions in the Chanda Beel area would increase by 20% of the 

present snail production of the beel after implementing the developed strategies. 

Therefore, the annual average production of snails for the proposed state is estimated 

to be 6480 ton and the annual average value of snails is worth about Tk. 45.36 

million. It is notable that after estimating the production of snails for the proposed 

state, the production of snails for the proposed state is compared with the previous 

production of snails in the beel area indicating reliable estimate (Khan et al., 2005).  

 

Table 5.18: Fish quantity and value in case of proposed state for non-fishermen 

Species group Average fish 
harvested 

(kg/day/person) 

Average fish 
production 

(ton/yr) 

Annual average 
value of fish 
(million taka)  

Major carp 0.6 90 9 

Live fish 1 150 52.5 

Snakehead 0.5 75 7.5 

Catfish 0.4 60 21 

Others 2 300 30 

Total 4.5 675 120 

 

5.4.1.4 Water lily   

The economic value of water lily for the proposed state of the beel has been 

estimated based on interviews and discussions with the water lily collectors of the 

beel. It is found from the field survey that the average harvesting rate of water lily 

after implementing the developed strategies would be 300 kg/day/person. Therefore, 

the annual average production of water lily for the proposed state is estimated to be 

36000 ton and the annual average economic value of water lily is worth about Tk. 72 

million.  
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5.4.1.5 Water hyacinth    

The economic value of water hyacinth has been estimated in terms of baira 

cultivation. Based on interviews with the baira experts, the economic value of baira 

has been estimated. Awareness and incentives among the people of the Chanda Beel 

area is a must to disseminate baira farming practice in the area. The people of the 

Chanda Beel area have said that they will adopt baira farming practice if any 

organization gives them training about how to prepare and maintain the floating bed. 

According to baira experts of the area, about 2000 people can be engaged in baira 

farming practice if proper training and awareness program is introduced in the area. 

Therefore, the annual average economic value of water hyacinth (baira) is estimated 

to be about Tk. 36 million. 

       

5.4.1.6 Bird    

The economic value of birds for the proposed state has been estimated based on 

interviews with the bird hunters. It is found that the average bird’s hunting rate from 

the Chanda Beel area would be 15 birds/day/person if the developed strategies are 

implemented in the area. Therefore, the annual average economic value of birds for 

the proposed state is estimated to be about Tk. 10.13 million.  

 

5.4.1.7 Total consumptive use value  

The total economic value of the consumptive resources of Chanda Beel for the 

proposed state has been calculated by adding each value of the consumed resources 

which is shown in Table 5.19. From the table, it is found that the total annual 

average value of the consumptive resources of the beel for the proposed state is 

about Tk. 6171.82 million. 

 

5.4.2 Non-consumptive use (boat transportation) value  

Boat transportation is a non-consumptive use component of the beel. The economic 

value of boat transportation has been estimated on the basis of interviews and 

discussions with boatmen of the Chanda Beel area. It is found from the field survey 

that about 700 people would be engaged in boat transportation for the proposed state 
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of the beel. Therefore, the annual average value of boat transportation for the 

proposed state of the beel is estimated to be about Tk. 15.75 million.   

 

5.4.3 Indirect use values 

The two important indirect use values, such as groundwater recharge/baseflow 

contribution and flood control function values are assumed to remain unchanged in 

case of the proposed state. Therefore, the values of these functions at the present 

state are used in calculating the TEV for the proposed state.  

 

Table 5.19: Total value of consumptive resources in proposed state 

Consumptive resources Annual average value (million taka) 

Fodder 3985.92 

Fish 1032 

Agricultural crops 955.01 

Water lily 72 

Snail 45.36 

Water hyacinth 36 

Frog 22.5 

Bird 10.13 

Wild vegetable 4.8 

Fuel wood 4.5 

Peat 3.6 

Total 6171.82 

 

 

5.4.4 Non-use values  

5.4.4.1 Contribution of money 

The contingent valuation method (CVM) of estimating values for non-market goods 

has gained widespread acceptance in the world. The CVM involves contribution of 

money in terms of WTP. Generally, protest responses are quite common in 

contingent valuation. Several types of protest responses to the CVM may occur. 
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Some may give positive but invalid bids (outliers), while others may state a zero 

value for a good or service that they actually value (zero bids). There are several 

possible reasons for this behavior. Some respondents may feel that it is unethical to 

place a monetary value on public goods such as wildlife or environmental/wetland 

quality, while others may argue that these goods should be provided with free of 

charge. All zero bids also must be carefully examined and classified as either zero 

bids or protest bids. Preferably, protest or zero bids could be identified through 

personal interviews and by follow-up questions that examine the respondent’s 

motivation for providing zero bids. However, in some circumstances a ‘no’ response 

to a very low bid, (including $ 0) is not necessarily a protest response, but a genuine 

indication of a zero or negative WTP/willingness to accept compensation (Rollins et 

al., 2010).  

 

The present study has identified a number of protest responses. There were 214 

usable responses to the CV questionnaire. 36 protest responses have been examined 

carefully and further divided as described in Afroz et al. (2009). No significant 

outliers have been identified in the present study. In the present study, the 

respondents who reported a WTP value greater than zero were treated as having a 

positive WTP. During the CV survey, the respondents who reported a zero WTP 

were asked a follow-up question to establish their reasons for not willing to pay and 

different reasons for not willing to pay are shown in Table 5.20. The respondents 

who answered ‘‘have not enough money but otherwise would contribute’’ and 

‘‘don’t believe that the wetland resource management program would bring the 

desired changes’’ are treated as valid zero WTP bid in the present study. The 

respondents who answered that ‘‘it is the government’s responsibility’’ and ‘‘it is the 

responsibility of those who degrade wetland resources should pay for it’’ are treated 

as protest bid (i.e., rejected the contingent market). From the table, it is found that 

2.8% of the respondents said that they have not enough money to pay for the 

program but otherwise would pay; 61.1% said that they would not get benefit from 

the wetland resource management program; 33.3% said that it is the sole 

responsibility of the government to pay for the program; and 2.8% said that people 

who degrade wetland resources should pay. Therefore, 63.9% responses are 
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identified as valid zero WTP bid, while 36.1% of the total responses are identified as 

protest bid. 

 

Moreover, the WTP responses have been analyzed using two statistical models, such 

as logit model and multiple regression model. The logistic probability or logit model 

has been used to separate those respondents who are willing to pay from those who 

are not (Langford and Bateman, 1993; Cameron and Trivedi, 2005 cited in 

Meyerhoff and Dehnhardt, 2007; Meyerhoff and Dehnhardt, 2007). So, to test for 

sensitivity of responses to a range of factors that would be expected to have an 

impact on willingness to pay, the logit analysis was performed. Subsequently, the 

multiple regression model indicates the relationship between the explanatory 

variables and the stated amount of money for those who were willing to pay.  

 

Table 5.20: Reasons for not willing to contribute money 

Protest description Number of 
respondents 

Percentage 
of 

respondents 

Valid or 
invalid 

bid 
I have not enough money to pay for the 
program but otherwise would pay 1 2.8 Valid 

I would not get benefit from the wetland 
resource management program 22 61.1 Valid 

It is the sole responsibility of the 
government to pay for the program 12 33.3 Valid 

People who degrade wetland resources 
should pay 1 2.8 Valid 

Total 36  100  
 

The logit model for the present study is as follows (Langford and Bateman, 1993; 

Tapvong and Kruavan, 1999; Meyerhoff and Dehnhardt, 2007): 

 

Pi  =  E (Y = 1| Xi )21(
1

1
iX

e
ββ +−+

) = ……………………………………………… 

(5.1) 
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where, Pi is a probability that Yi = 1, Xi is a set of explanatory variables while • 1 

and • 2

Now taking a natural logarithm of the equation (1), we obtain the equation (2) as 

follows:  

 are an intercept and a set of coefficients to be estimated corresponding to a 

logistic distribution.  

Li 
i

i

P -1

P
= ln ( ) = • 1 + • 2Xi

 

 ……………………………………………………… 

(5.2) 

where, Li

 

 which is called Logit, is the log of the odd ratios.  

The results of the logit model are shown in Table 5.21. Variables with statistical 

insignificance were excluded in the following logit model to derive the best model. 

From the table, it is found that many explanatory variables are statistically 

significant at the 1% level. Gender is found to be statistically significant at the 1% 

level and the sign is positive. Therefore, the finding suggests that females are 7.553 

times more likely to say ‘yes’ to a WTP question than males. This indicates that 

females are more aware of the environment. Similar result is also found in 

Oglethorpe and Miliadou (2000). In case of education, the result of the logit model 

indicates that the higher the education level, the higher the probability of WTP ‘yes’ 

saying. For the variable distance, it is found that the longer the distance of the 

residence from Chanda Beel, the lower the probability of WTP ‘yes’ saying. In case 

of user, the result shows that the people who use Chanda Beel are more likely to say 

‘yes’ to WTP question than the people who do not use it. Finally, the result of the 

logit model shows that almost 84% of the respondents have correctly allocated (i.e., 

percentage of correctly predicted values) to predict WTP either ‘yes’ or ‘no’ in the 

model which indicates a relatively good fit to the CV data and model (Amirnejad et 

al., 2006). 

 
Table 5.21: Results of logit model for non-use values of Chanda Beel 

Explanatory 
variable 

Coefficient  Standard 
error 

Wald statistic Odds ratio 

Sex 2.022 0.545 13.777** 7.553 
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Education 0.582 0.215 7.322** 1.789 

Distance -0.908 0.294 9.520** 0.403 

User 1.346 0.421 10.196** 3.841 

Note: **Significant at the 1% level 
The results of the multiple regression model are shown in Table 5.22. From the table, 

it is seen that the socio-economic factors such as sex, user and distance are not 

statistically significant to explain the variability in the mean amount of the 

contribution of money. For this reason, those variables were excluded from the 

multiple regression model to derive the best model as described in Amirnejad et al. 

(2006). From the table, it is seen that three explanatory variables are statistically 

significant at the 1% or 5% level. The estimated coefficient of age has been found 

statistically significant at the 5% level as one of the economic determinants in 

determining the amount of money to pay for the program. The age of a respondent 

has a negative influence on the mean amount of money to pay. So, the WTP 

decreases as age increases. As a result, younger generations are more willing to 

contribute money than older ones and this is due to that fact that younger generations 

are more aware of the environment. The coefficient of education appears to be 

significant at the 5% level with the expected positive sign. This indicates that the 

higher educated people are more willing to contribute money compared with the 

lower educated people. Moreover, income is an important economic determinant in 

the question of WTP. The coefficient of income variable is statistically significant at 

the 1% level with the expected positive sign. This indicates that WTP increases with 

the increase in income. So, the people having more money are willing to contribute 

money more for management of the Chanda Beel resources.  

 

Table 5.22: Results of multiple regression model for non-use values  

Explanatory variable Coefficient Standard 
error 

t-statistic 

Age -1.672 0.839 -1.991* 

Education 2.211 0.962 2.298* 

Income 2.392 0.527 4.542** 

 Note: R2

  
 = 0.15; *Significant at the 5% level; **Significant at the 1% level 
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Moreover, reliability and validity are two important criteria for testing the accuracy 

of CV responses (Arrow et al., 1993; Smith, 1993). Reliability is an indicator that 

refers to how stable and reproducible the measure is. In other words, reliability of a 

CV survey can be explained in terms of consistency (Kealy et al., 1990) or the 

absence of contradiction in responses. Test of such reliability is often based on the 

magnitude of explanatory power of the regression model used in the study. CV 

responses are considered reliable if a higher proportion of the variation in stated 

WTP can be explained by the variation in theoretically expected explanatory 

variables. According to Mitchell and Carson (1989), the simplest way of testing 

reliability of WTP values is to obtain a respectable R2 value (R2>0.15) while 

regressing theoretically predicted independent variables against the response 

variable. In the present study, the respective R2 values for the logit model and the 

multiple regression model have been obtained. But the R2

 

 value of the multiple 

regression model is lower than the logit model. This is due to the fact that the 

increment of the values of WTP was very small which makes it difficult for a model 

to precisely determine each individual figure.  

Validity, on the other hand, is related with the extent to which economic theory 

explains behavior/choice. Validity of CV responses can be defined in terms of the 

degree to which the CVM evaluation correctly indicates the true value of the wetland 

asset under investigation. More specifically, validity refers to how well the signs and 

value of the explanatory variables fits in to the theoretical expectation on which the 

model is based. Regression results demonstrate strong evidence of validity if the 

coefficients of the explanatory variables have theoretically expected signs and 

statistically significant values (Mitchell and Carson, 1989). From this aspect, the CV 

estimate of the present study shows a valid estimate. 

 
The WTP means for the three regions are shown in Table 5.23. The analysis of 

variance (ANOVA) for the three regions shows that the WTP means for the three 

regions have significant difference at the 10% level which is shown in Table 5.24. 

Therefore, the null hypothesis of equal population means for the three regions is 

rejected. This indicates that WTP decreases with the increase of distance from 



 
 

86 

Chanda Beel. A similar result is found in the logit model in case of ‘yes’ and ‘no’ 

saying.  

 

Moreover, a chi-square (• 2) goodness-of-fit test has been used to assess the 

difference between yes and no-saying (Table 5.25).  From the table, it is found that 

the obtained value of • 2

 

 is greater than the critical value at the 1% level of 

significance. Hence, the null hypothesis is rejected and it can be said that there is a 

significant difference between yes and no-saying responses to WTP question. This is 

due to the fact that people of the area have different interests in the management of 

Chanda Beel resources. 

Table 5.23: Descriptive statistics of WTP for three regions 

Descriptive statistics Region-1 Region-2 Region-3 

Mean WTP (Tk.) 14.92 8.49 11.83 

Standard deviation (Tk.) 17.26 5.16 8.22 

Minimum-maximum WTP (Tk.) 4.50-126.50 4.50-27.50 4.50-27.50 

Skewness 4.03 1.87 1.23 

Kurtosis 21.30 4.43 0.50 

No. of protest bid 20 15 11 

No. of non-protest bid 159 33 12 

% of the non-protest bidder 88.8 68.7 52.2 

% of the total respondents  
(N = 250) 

71.6 19.2 9.2 

 

Table 5.24: ANOVA table for WTP of three regions 

Source of 
variation 

Sum of 
Squares 

df Mean Square F P-value 

Between Groups 1174.089 2 587.044 

2.425 0.091 Within Groups 48651.513 201 242.047 

Total 49825.602 203  
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Table 5.25: Chi-square test for contributing money 

Response to WTP question Observed counts Expected counts 

Yes 204 125 

No 46 125 

Total 250 250 

Note: • 2

 

 = 99.856; df = 1; p < 0.001 

In the present study, the total non-use values have been broken down into three 

component values by considering the definitions of existence value, option value and 

bequest value which are shown in Table 5.26. From the table, it is found that the 

bequest value is higher than the option value which is followed by the existence 

value. For Chanda Beel, wildlife value is not the largest of all non-use values or as a 

proportion of the total non-use value, but Oglethorpe and Miliadou (2000) found that 

wildlife value is the largest. This difference in the present study is due to the fact that 

the majority of the people in the study area are not aware of the environment.  

 

Table 5.26: Non-use component values of Chanda Beel 

Non-use component Minimum 
WTP 

(Tk./month) 

Maximum 
WTP 

(Tk./month) 

Average 
WTP 

(Tk./month) 
The wetland simply exists and will 
continue to exist, fauna and floral 
resources do not diminish  
(Existence value) 

 
1.50 

 

 
15.50 

 

 
2.12 

 

The wetland exists so that its value can 
be enjoyed in future 
 (Option value) 

 
1.50 

 

 
35.50 

 

 
3.47 

 

The wetland exists so that future 
generations can enjoy the value and can 
be used for research, education etc. 
(Bequest value) 

 
1.50 

 

 
75.50 

 

 
8.10 

 

Total non-use value (Tk./month) 4.50 126.50 13.69 
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5.4.4.2 Contribution of time 

In this section, the respondent’s contribution of time is monetized to estimate total 

WTP for the wetland resource management. For this sake, during the CV survey the 

types of works for the program were fixed. The types of works include physical 

labor, campaign and public awareness building, office works, arrangement of 

meetings as described in Alam and Marinova (2003). The respondents were allowed 

to allocate their time to the different mentioned works. The respondent’s time 

allocation was recorded in a time range basis and hence, the average time value of 

each time range was used in calculating the total time that the all respondents wanted 

to contribute. The total time that the respondents wanted to contribute is 4810 

minutes. In monetizing the time, the rate of each work of the program was fixed on 

the basis of local rates and wages of such categories of works. The monthly 

monetary value of time contribution is shown in Table 5.27 and the respondent’s 

average monetary value of willingness to contribute time is estimated to be Tk. 

55.70/month/household. The analysis of variance (ANOVA) of the time contribution 

for the three regions shows that the means for the three regions have no significant 

difference which is shown in Table 5.28. This is due to the fact that the respondents 

of the area are not aware of valuing wetland resources.  

 

Table 5.27: Monetary value of time contribution of the respondents 

Type of work Minutes Hours Average 
rate per hour (Tk.) 

Money value 
(Tk.) 

Physical labor 547 9.12 20 182.4 

Campaign and public 
awareness building 

2966 49.44 30 1483.2 

Office works 431 7.19 100 719 

Arrangement of meetings 866 14.44 20 288.8 

Total 4810 80.19  2673.4 
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Table 5.28: ANOVA table for willingness to contribute time for three regions 

Source of 
variation 

Sum of 
Squares 

df Mean Square F P-value 

Between Groups 21136.042 2 10568.021 

1.820 0.174 Within Groups 261361.875 45 5808.042 

Total 282497.917 47  

 
5.4.4.3 Total non-use value  

In estimating the total non-use value of Chanda Beel, protest responses are excluded 

from the data because many literatures have suggested that protest responses to 

stated preference questions are traditionally to be treated as outliers to be identified 

during CV survey and eliminated from the data collected to estimate willingness to 

pay (Mitchell and Carson, 1989; Goodman et al., 1998; Rollins et al., 2010). When 

bids are excluded from calculation of mean WTP, the result of this approach will be 

to increase mean WTP and overestimate any aggregated benefit. This effect is 

counterbalanced by expressing aggregated positive mean WTP as a percentage of the 

entire sample (Goodman et al., 1998). Thus, the annual average total economic value 

of the non-use attributes of Chanda Beel for the proposed state is estimated to be 

about Tk. 65.06 million and shown in Table 5.29. 

 
Table 5.29: Estimated annual average non-use value of Chanda Beel 

Category of characteristic Value 

Total number of households in Gopalganj at present  247972 

Household’s average WTP value per month (Tk) 13.69 

Proportion of households willing to contribute money 
(percent) 

81.60 

Annual average value of respondent’s money contribution  
(million taka) 

33.24 

Household’s average WTP value per month for willingness to 
contribute time (Tk) 

55.70 

Proportion of households willing to contribute time 
(percent) 

19.20 
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Annual average monetary value of respondent’s time contribution 
(million taka) 

31.82 

Total annual average value of the non-use attributes of the beel 
(million taka) 

65.06 

5.4.5 Total economic value   

The total economic value (TEV) for the proposed state is calculated by combining 

both use values and non-use values of the beel. The annual average TEV of Chanda 

Beel for the proposed state is estimated to be about Tk. 6555.93 million 

(approximately Tk. 6.55 billion) which is shown in Table 5.30.  

 

Table 5.30: Total economic value of Chanda Beel for proposed state 

Attribute (s) Annual average value ( million taka) 

Consumptive use value 6171.82 

Flood control 168.36 

Groundwater recharge and base flow 
contribution 

134.94 

Non-use value 65.06 

Boat transportation 15.75 

Total 6555.93 

 

 

5.5 Comparison of Total Economic Value     

In this section, the estimated economic value in the two states (i.e., present and 

proposed) are compared to justify whether the developed strategies for the beel 

resources management are instrumental towards sustainable wetland resources 

management or not. The comparison of the total economic value between present 

state and proposed state is shown in Table 5.31.  

 

From the table, it is found that the present annual TEV of Chanda Beel is about Tk. 

3.17 billion ($ 45.41 million; 1 US$ = 69.71 BDT as per September, 2010), while the 

annual TEV for the proposed state is about Tk. 6.55 billion ($ 93.75 million). So, the 

difference of the annual TEV between the two states is Tk. 3.38 billion ($ 48.34 

million). So, we are losing this amount of money in each year for the lack of wetland 
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resource management of Chanda Beel. Therefore, the present annual economic value 

of Chanda Beel per unit area is estimated to be about Tk. 0.29 million/ha, while the 

annual value for the proposed state will be Tk. 0.60 million/ha. This indicates that 

per unit value of the beel will increase if the developed strategies are implemented in 

the area. If we compare the per unit value of Chanda Beel with other wetlands of the 

country, we can understand the environmental and economic importance of the beel. 

The area of Tanguar Haor inclusive of agricultural villages, forests is 9727 ha 

(Ahmed, 1997). So, the value of consumptive resources of the haor is Tk. 0.0087 

million/ha, while such value for Chanda Beel is Tk. 0.261 million/ha. The use value 

of Hakaluki Haor is Tk. 0.033 million/ha and such value for Hail Haor is Tk. 

37000/ha. Therefore, the value of Chanda Beel is significant as compared with other 

wetlands of the country.  

 

Table 5.31: Comparison of total economic value of the two states 

Attribute (s) Present annual average 
value ( million taka) 

Proposed state annual 
average value  
( million taka) 

Consumptive use value 2844.52 6171.82 

Flood control 168.36 168.36 

Groundwater recharge 
and base flow 
contribution 

134.94 134.94 

Non-use value 16.27 65.06 

Boat transportation 11.25 15.75 

Total 3175.34 6555.93 

 

 
Moreover, from the table it is found that the non-use value of Chanda Beel is not 

very high. This is due to the fact that non-use value of the beel is not confined only 

in the locality and people of the area are not aware of the environment. Therefore, 

the non-use value is an underestimated value. The non-use value at the present state 

of the beel is insignificant because the beel is in bad condition in terms of its fauna 

and floral resources.    
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So, the proposed state can be considered to be a better state for Chanda Beel and if 

the developed strategies are implemented in the area, a better economic and 

environmental outcome will result which is socially acceptable.     



 
CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 
 
 

6.1 Conclusions 

In the present study, wetland resource management is the main focus due to over-

exploitation of wetland resources of the country and under valuation of wetlands in 

decision making. For this sake, the TEV in two different states has been used as a 

tool to develop the resource management strategies of Chanda Beel. Therefore, the 

TEV has been estimated at the present and proposed state of Chanda Beel. To 

estimate the economic value of Chanda Beel, a spectrum of valuation methods has 

been adopted such as market analysis, income estimation, replacement cost, CVM 

etc. The use attributes of Chanda Beel have been identified through field survey and 

the identified use attributes are agricultural crops, fishes, snails, water lily, water 

hyacinth, fuel wood, peat, birds, frogs, fodders and wild vegetables. In the proposed 

state of the beel, the use attributes which have been identified to be changed are the 

production in agricultural crops, fishes, snails, water lily, water hyacinth and birds. 

Analysis of the present study has shown that Chanda Beel has significant floodwater 

retention value during the monsoon season and found that the economic value of 

flood control function of the beel is worth about Tk. 168.36 million. 

 

Moreover, the CVM method has been applied to estimate the non-use value of 

Chanda Beel. Based on the developed strategies, the non-use value of Chanda Beel 

at the proposed state has been estimated. The results of the CV estimates have shown 

that the annual average non-use value of the beel for the present state is about Tk. 

16.27 million, while the annual average value for the proposed state is about Tk. 

65.06 million which is much greater than the present non-use value of the beel. This 

non-market benefit of Chanda Beel at the proposed state indicates that there is a 

public fund (i.e., peoples’ WTP) towards a better wetland resource management and 

it is possible to implement the management strategies in the area. Results have also 

shown that the present annual TEV of Chanda Beel is about Tk. 3.17 billion, while 

such value for the proposed state is about Tk. 6.55 billion which indicates that there 

is an option to manage the resources of the beel in a better economic and 
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environmental outcome. The higher TEV at the proposed state also indicates that the 

developed strategies will increase the attributes of the beel. The TEV at the two 

different states suggests that we are losing Tk. 3.38 billion in each year due to the 

lack of management of the Chanda Beel resources.  

 

The present study has developed strategies for better management of the beel which 

is socially acceptable. The wetland management strategies involve no fishing in the 

beel area during a specific period, stopping the fishing of fingerlings and brood 

fishes, excavating the silted up canals and conservation of vulnerable fish species in 

the canals during the dry season, implementing the fish conservation act in the beel 

area, prohibiting the collection of snails, prohibiting the hunting of birds for at least 

five years from the beel area, controlling frog collection from the beel area, using 

green/organic manure and reducing the dependency on chemical fertilizers and 

pesticides by adopting the integrated pest management (IPM) farming technique. 

The study suggests that if the developed strategies are implemented in the Chanda 

Beel area, the annual value of the beel per hectare will be Tk. 0.60 million which is 

an indication of the increase of economic value as compared with the present state. 

Results of the study also suggest that the estimated economic value in the present 

study is only an approximation and not the true value. The value of the beel is 

underestimated because value of all functions of the beel was not possible to 

estimate. So, if the developed strategies are adopted for Chanda Beel management, a 

better outcome will result from the beel in terms of economic and environmental 

perspectives which will promote Chanda Beel management towards sustainable 

resources management.   

 

 

6.2 Recommendations for Further Study 

Based on the present research work, the following areas of research have been 

identified for future study: 

 

(1) Since there are no published literatures on the economic valuation of wetlands in 

the study region, there is a great opportunity to conduct similar research on other 
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beels for better management of wetland resources in the region so that it becomes 

possible to compare the wetland value of the present study with others.  

   

(2) Generally, wetlands perform numerous functions. It has not been possible to 

capture the values of all the functions of Chanda Beel such as carbon 

sequestration, retention of nutrients, stabilization of local climatic condition, 

waste assimilation etc. So, there is a scope for future studies to estimate these 

values. 

 
(3) The present study has estimated the production of different consumptive 

resources of the beel for the proposed state using social tools. There is a scope to 

work on it to verify the output. 

 
(4) The present study has estimated the total non-market values of Chanda Beel, but 

the study did not conduct any cost-benefit analysis of the total non-market 

benefits for the beel resource management program. Therefore, there is a scope 

to work further on it in the future to perform a cost-benefit analysis for 

determining the economic efficiency of the management program. Because 

economic efficiency is a must for sustainable wetland resource management. 

 
(5) Low variation among responses of a CV survey is considered to be more reliable 

in estimating the non-use value of a wetland. So, the CV estimates of the present 

study can be performed again to understand the difference of individual’s 

behavior with time. Therefore, there is an option to perform the CV estimates for 

the study area with a different sample-population.  
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 Figure A1: Cross-section of polder  
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Table A1: Polder construction cost (as per BWDB, Gopalganj) 

Specification 
clause no. 

Cost component Quantity 
Rate 

Tk./unit 
Amount 

(Tk.) 

16-100 

Erection of bamboo profile 
with full bamboo posts and 
pegs not less than 60 mm in 
diameter and coir strings etc. 
complete as per direction of 
Engineer-in Charge 

71 Nos 144.59 
 

10265.89 
 

16-110 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
16-110-10 

 

Earth work by manual labour 
in constructing/ re-sectioning  
of embankment / canal bank/ 
road etc. in all kinds of soil 
within the initial lead of 30m, 
and all lifts including 
throwing the spoils to 
profiles in layers not 
exceeding 150 mm in 
thickness, clod breaking up to 
a maximum size of 100 mm, 
benching the side slopes, 
stripping/ ploughing the base 
of embankment and borrow 
bit area, dug bailing, cutting 
trees up to 200 mm girth, 
with uprooting stumps, 
clearing jungles, bailing out 
water, routh dressing and 150 
mm cambering at the centre 
of the crest etc. complete as 
per specification and 
direction of Engineer in 
charge 
 
 
 
0 m to 3 m height 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1380268 

m
 

3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
73.86 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
101946594.
48 
 

16-190 

Extra rate for every 
additional lead of 15 m or 
part thereof beyond the initial 
lead of 30m up to a 
maximum of 19 leads (3.00 
m neglected) for all kinds of 
earth work 
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2 nos. leads 1380268 
m

7.01 
3  

19351357.3
6 
 

16-300 

Royalty of specified earth 
taken from private land (with 
prior permission of the 
Executive Engineer on 
production of royalty deeds 
with the land owner) from the 
area to be selected by the 
contractor with mutual 
agreement. 

1380268 
m

 

3 
11.78 

 

 
 

16259557.0
4 
 

16-230 
 

 
 
 
 
 
 
 
 
 

16-230-20 
 

Compaction of earth in re-
sectioning of embankment / 
canal bank / road / river bank 
slopes / compounds etc. as 
per design to profile in layers 
not exceeding 150 mm in 
thickness in all kinds of soils 
etc. complete as per direction 
of engineer in charge. 
 
 
By 7.00 kg. iron hammer to 
remove all voids from soil 

 
 
 
 
 
 
 
 
 

 
1380268     

m

 

3 

 
 
 
 
 
 
 
 
 

 
16.37 

 

 
 
 
 
 
 
 
 
 
 

 
22594987.1
6 

 

48-100 
 

Fine dressing and close 
turfing of the slopes & the 
crest of embankment with 75 
mm thick, good quality durba 
or charkanta sods of size 200 
mm x 200 mm, with all leads 
and lifts including ramming, 
watering until the turf grows 
properly, maintaining etc. 
complete (measurement will 
be given on well grown grass 
only) as per direction of 
Engineer in charge. 

644791 m

 

2 
 
12.72 

 

 
 
8201741.52 

 

Total (Tk.)    168364503.
45 

Total taka 
(million) 

   168.36 
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evsjv‡`k cÖ‡KŠkj wek¦we`¨vjq 

cvwb I eb¨v e¨e¯’vcbv Bbw÷wUDU 

mv¶vrKv‡ii ZvwiL  t  

mv¶vrKvi cÖkœvewj 

mv¶vrKv‡ii ’̄vb  t 

mv¶vrKv‡ii mgq  t 

mv¶vrKvi`vZv   t 

 

1. mv¶vrKvi`vZvi wj½?   

 (K) cyi“l (L) gwnjv 

 

2. mv¶vrKvi`vZvi eqm KZ?  

 (K) 18-30 eQi   (L) 30-45 eQi   (M) 45-60 eQi   (N) 60 ev Zvi D‡iaŸ© 

 

3. mv¶vrKvi`vZvi wk¶vMZ †hvM¨Zv wK? 

 (K) wbi¶i   (L) cÖv_wgK wk¶v   (M) gva¨wgK wk¶v   (N) D”P gva¨wgK wk¶v   

        (O) øvZK ev Zvi Dc‡i 

 

4. mv¶vrKvi`vZvi †ckv wK?  

 (K) K…wl   (L) †R‡j   (M) M„n ’̄wji KvR   (N) KviLvbvi KvR   (O) gvwS    (P) e¨vemv   (Q) PvKzwi        

(R) wbg©vY KvR   (S) cwienY KvR   (T) KvR LyuR‡Q   (U) †Kvb KvR K‡ibv   (V) w`bgRyi 

 

5. mv¶vrKvi`vZvi ˆeevwnK Ae ’̄v? 

 (K) weevwnZ   (L) AweevwnZ   (M) weevnwe‡”Q`   (N) weave 

 

6. mv¶vrKvi`vZvi emevm Kiv Ni wK ai‡bi? 

 (K) evu‡ki Ni   (L) Kv`vgvwUi Ni   (M) cvKvevox   (N) Ab¨wKQy t 
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7. Avcbvi cwiev‡ii gvwmK Avq KZ?  

 (K) 1000-2000 UvKv   (L) 2001-4000 UvKv    

 (M) 4001-5000 UvKv   (N) 5001-6000 UvKv    

 (O) 6001-7000 UvKv   (P) 7001-10,000 UvKv    

 (Q) 10,001-20,000 UvKv   (R) 20,001-40,000 UvKv   

       (S) 40,000 Gi †ewk 

 

8. GLv‡b Avcbviv KZ eQi emevm Ki‡Qb? 

 

9. Avcwb †MvcvjMÄ †Rjvi wKQy we‡ji bvg ej‡Z cvi‡eb? 

 (K) n üv (Zvn‡j wb‡Pi QK c~iY Ki“b)    

 (L) Avwg Rvwb bv 

 

bs we‡ji bvg bs we‡ji bvg 

    

    

    

    

  

10. Avcwb KLbI Pv›`v we‡j wM‡q‡Qb? 

 (K) n üv  

         Kvibt   

 (L) bv  

 

11. Avcbvi evwo †_‡K Pv›`v we‡ji `~iZ KZ? 

 (K) 1 wK.wg. Gi Kg   (L) 10 wK.wg. Gi g‡a¨   (M) 10 wK.wg. Gi †ewk 

 

12. Avcbvi †Kvb Rwg Av‡Q Pv›`v we‡j? 

 (K) n üv (ej‡j cÖkœ- 13 I 14 †Z hvb)     

 (L) bv (ej‡j cÖkœ- 15 †Z hvb) 
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13. MZ eQi Avcwb Rwg‡Z wK wK Pvl K‡iwQ‡jb? 

 (K) avb   (L) cvU   (M) kvKmewR   (N) Ab¨wKQy t 

14. wb‡Pi Ab¨‡Kvb †mevmg~n Avcwb wej †_‡K cvb? 

 (K) R¡vjvwb KvU   (L) wcU Kqjv   (M) kvcjv dzj   (N) KPzwicvbv   (O) ey‡bvmewR    (P) kvgyK     

(Q) †bŠKvevBP   (R) Mevw`cïi Lvevi   (S) Ab¨wKQy t 

 

15. hw`I Pv›`vwe‡j Avcbvi †Kvb Rwg bvB, Pv›`v we‡ji †Kvb m¤ú`/†mevmg~n Avcwb Dc‡fvM K‡ib wK? 

 (K) bv| 

 (L) n üv  

         Kvibt 

 

16. Dw™¢̀  I cÖvwY m¤ú‡`i w`K w`‡q cwi‡ekMZ w`K we‡ePbv Ki‡j Ges A‡bK Av‡Mi †Kvb eQ‡ii mv‡_ 

Zzjbv Ki‡j, Pv›`v we‡ji Ae ’̄v GLb †Kgb ej‡eb? 

 (K) Lye Lvivc    (L) Lvivc     (M) LvivcI bv fvjI bv   (N) fvj    (O) Lye fvj    (P) Rvwbbv 

 

17. wb‡Pi †KvbwU me‡P‡q DwØ‡Mœi welq e‡j Avcwb g‡b K‡ib? 

 (K) AcwiwgZ fv‡e we‡ji m¤ú` (gvQ, kvgyK cÖf„wZ) msMÖn Kiv Ges we‡ji m¤ú` n«vm cvIqv|    

 (L) AwZgvÎvq ivmvqwbK mvi e¨envi Kiv| 

 (M) AwZgvÎvq KxUbvkK e¨envi Kiv| 

 (N) we‡ji Lvj fivU nIqv| 

 (O) Ab¨wKQy t 

 

18. Avcwb Pv›`v we‡ji e¨e ’̄vcbv †Kgb †`L‡Z Pvb? 

 (K) DbœZ   (L) GLb †hgb Av‡Q   (M) Avwg Rvwbbv 

 

19. Avwg GKwU cwiKíbv nv‡Z wb‡qwQ hv Pv›`v we‡ji cwi‡ekMZ mgm¨v¸‡jv mgvavb Ki‡e Ges 

Pv›`vwe‡ji e¨e ’̄vcbvq mvnv‡h¨ Ki‡e| Acwb wK cwiKíbvUv mg_©b K‡ib? 

 (K) LyeB mg_©b Kwi   (L) wKQyUv mg_©b Kwi   

 (M) mg_©b Kwibv (ej‡j wb‡Pi 20 bs cÖ‡kœ hvb) 

 

20. Avcwb mg_©b K‡ib bv †Kb? 

 (K) A‡bK LiP n‡e   (L) Ab¨wKQy t 
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21. Pv›`v wej e¨e ’̄vcbv cwiKíbvwU ev¯—evq‡b Kviv RwoZ _vKv DwPr e‡j Avcwb g‡b K‡ib? 

 (K) Gb. wR. I   (L) miKvwi wefvM mg~n    

 (M) miKvwi I †emiKvwi   (N) Ab¨wKQy t 

22. cwiKíbvwU KZ eQi _vKv DwPr e‡j Avcwb g‡b K‡ib? 

 (K) 10 eQi   (L) 15 eQi   (M) 20 eQi   (N) 25 eQi   (O) Ab¨wKQy t 

 

23. Avcwb wK cwiKíbvwU ev¯—evq‡bi Rb¨ UvKv w`‡Z B”QyK? 

 (K) n üv    (L) bv (ej‡j 24 bs cÖ‡kœ hvb) 

 

24. Avcwb †Kb UvKv w`‡Z Pvb bv? 

 (K) Avgvi A‡bK UvKv bvB   (L) GB cwiKíbv †_‡K Avwg †Kvb DcKvi cvebv  

        (M) GUv GKgvÎ miKv‡ii `vwqZ¡   (N) hviv we‡ji m¤ú` aŸsm Ki‡Q Zv‡`i UvKv †`Iqv DwPr  

 (O) Ab¨wKQy t 

 

25. Pv›`v wejUv GLb I fwel¨‡Z G _vK‡e Ges we‡ji Dw™¢̀  I cÖvwY m¤ú`¸‡jv aŸsm n‡e bv, GB K_v 

†R‡b Avcwb gv‡m KZ UvKv w`‡Z B”QyK? 

 (K) 1-2 UvKv   (L) 3-5 UvKv   (M) 6-10 UvKv   (N) 11-20 UvKv   (O) 21-50 UvKv    

       (P) 51-100 UvKv   (Q) 101-200 UvKv   (R) 201-500 UvKv   (S) Ab¨wKQy t 

 

26. Pv›`vwej †_‡K fwel¨‡Z G Avcwb I Avcbvi cwievi hv‡Z my‡hvM-myweav cvq, †mB K_v †f‡e Avcwb 

gv‡m KZ UvKv w`‡Z B”QyK? 

 (K) 1-2 UvKv   (L) 3-5 UvKv   (M) 6-10 UvKv   (N) 11-20 UvKv   (O) 21-50 UvKv    

       (P) 51-100 UvKv   (Q) 101-200 UvKv   (R) 201-500 UvKv   (S) Ab¨wKQy t 

 

27. Avcbvi fwel¨‡Z eskaiiv hv‡Z GKB my‡hvM-myweav †c‡Z cv‡i Pv›`vwej †_‡K, †mB K_v †f‡e 

Avcwb gv‡m KZ UvKv w`‡Z B”QyK? 

 (K) 1-2 UvKv   (L) 3-5 UvKv   (M) 6-10 UvKv   (N) 11-20 UvKv   (O) 21-50 UvKv    

       (P) 51-100 UvKv   (Q) 101-200 UvKv   (R) 201-500 UvKv   (S) Ab¨wKQy t 

 

28. Avcwb wK cwiKíbvwU ev¯—evq‡b mgq w`‡Z B”QyK? 

 (K) n üv (29 bs cÖ‡kœ hvb)  (L) bv 
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29. gv‡m KZ wgwbU ev N›Uv mgq w`‡Z Pvb? 

 (K) 

2

1

N›Uv    (L) 

2

1

N›Uv-1 N›Uv   

       (M) 1-2 N›Uv   (N) 2-3 N›Uv     

       (O) 3-4 N›Uv   (P) 4-5 N›Uv    

 (Q) 5-6 N›Uv   (R) 6-7 N›Uv    

       (S) Ab¨wKQy t 

 

30. GB M‡elYvi dj Rvb‡Z Pvb wK? 

 (K) n üv (mv¶vrKviMÖvn‡Ki †gvevBj bs I wVKvbv) 

 (L) bv 

 

 

 

Avcbv‡K A‡bK ab¨ev` 
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FGD Checklist 

• Rwg‡Z dmj Drcv`b  

K…lK MÖ“c 

• dmj Drcv`‡bi mgq Kvj 

• cÖwZ weNv Rwg‡Z km¨ dj‡bi cwigvY I dm‡ji evRvi `i 

• cÖwZ weNv Rwg‡Z †mP LiP 

• Pv›`v wej †_‡K †h mg Í̄ Lv`¨ Mevw` cïi Rb¨ msMÖn Kiv nq 

• Mevw` cïi Rb¨ Ab¨ †h me Lv`¨ LvIqvb nq Ges Zvi evRvi `i 

 

 

• Pv›` wej GjvKvq gvQ aivi mv‡_ hy³ †jvKRb mbv³ Kiv  

†R‡j MÖ“c 

• gvQ aivi mgq Kvj  

• gvQ aivi mv‡_ hy³ †jvKmsL¨v  

• GLb †h me gvQ cvIqv hvq Ges Zvi cwigvY 

• gv‡Qi evRvi `i  

• Pv›`v we‡j DbœZ e¨e ’̄vcbv ‡bIqv n‡j †h cwigvY gvQ cvIqv †h‡Z cv‡i  

• weKí Kv‡Ri mbv³KiY 

 

 

• Pv›`v wej GjvKvq kvgyK msMÖn Kiv †jvKRb mbv³ Kiv  

kvgyK msMÖnKvix 

• kvgyK aivi mgq Kvj  

• kvgyK aivi mv‡_ hy³ †jvKmsL¨v  

• ‰`wbK gv_vwcQy kvgyK msMÖ‡ni cwigvY 

• kvgy‡Ki evRvi `i  

• Pv›`v we‡j DbœZ e¨e ’̄vcbv ‡bIqv n‡j †h cwigvY kvgyK cvIqv †h‡Z cv‡i  

• weKí Kv‡Ri mbv³KiY 
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• Pv›`v wej GjvKvq cvwL wkKv‡ii mgqKvj 

cvwL wkKvwi 

• cvwL wkKv‡ii mv‡_ RwoZ †jvKmsL¨v  

• ‡h me cvwL wkKvi Kiv nq Zvi bvg 

• cÖwZwU cvwLi Mo weµq g~j¨  

• cvwL wkKvi †_‡K gvwmK Avq  

• Pv›`v we‡j DbœZ e¨e ’̄vcbv ‡bIqv n‡j †h cwigvY cvwL cvIqv †h‡Z cv‡i  

• weKí Kv‡Ri mbv³KiY 

 

 

• kvcjv msMÖ‡ni mv‡_ RwoZ †jvKRb mbv³KiY 

kvcjv msMÖnKvix 

• kvcjv msMÖ‡ni mgqKvj 

• cÖwZw`b M‡o gv_vwcQy kvcjv msMÖ‡ni cwigvY  

• kvcjv msMÖ‡ni mv‡_ RwoZ †jvKmsL¨v  

• kvcjvi evRvi g~j¨  

• kvcjvi †h ai‡bi evRvi we`¨gvb 

• Pv›`v we‡j DbœZ e¨e ’̄vcbv ‡bIqv n‡j †h cwigvY kvcjv cvIqv †h‡Z cv‡i  

• weKí Kv‡Ri mbv³KiY 

 

 

• Pv›`v wej GjvKvq wcU e¨enviKvix mbv³ Kiv I msL¨v Rvbv 

wcU msMÖnKvix I e¨enviKvix 

• wcU e¨env‡ii mgqKvj  

• gvwmK wcU e¨env‡ii cwigvY  

• wc‡Ui evRvi g~j¨ 
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• Pv›`v wej GjvKvq †bŠKv Pvjv‡bvi mgqKvj 

†bŠKvPvjK MÖ“c 

• Pv›`v wej GjvKvq †bŠKv Pvj‡Ki msL¨v  

• ‡bŠKv Pvj‡Ki ˆ`wbK Avq  

• Pv›`v we‡j DbœZ e¨e ’̄vcbv ‡bIqv n‡j ‡bŠKv Pvj‡Ki msL¨v   

 

 

• Pv›`v wej †_‡K mewR msMÖ‡ni mgqKvj  

mewR msMÖnKvix 

• Pv›`v we‡j ‡h me mewR cvIqv hvq Zvi bvg  

• Pv›`v we‡ji mewR msMÖnKvixi msL¨v  

• ‰`wbK mewR msMÖ‡ni cwigvY  

• mewRi evRvi g~j¨  

 

 

• Pv›`v wej †_‡K e¨vO msMÖ‡ni mgq Kvj  

e¨vO msMÖnKvix 

• e¨vO msMÖ‡ni mv‡_ RwoZ †jvKmsL¨v  

• ‰`wbK gv_vwcQy e¨vO msMÖ‡ni cwigvY 

• e¨v‡Oi evRvi `i 

• weKí Kv‡Ri mbv³KiY 
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