[image: image4.jpg]



Graduate School of Development Studies


A  Research Paper presented by:

Fariba Alamgir
(Bangladesh)

in partial fulfillment of the requirements for obtaining the degree of

MASTERS OF ARTS IN DEVELOPMENT STUDIES

Specialization:

[Environment And Sustainable Development]
(ESD)

Members of the examining committee:

Prof. Dr Max Spoor [Supervisor]
 Dr Bram Buscher [Reader]
The Hague, The Netherlands
November, 2010
Disclaimer:

This document represents part of the author’s study programme while at the Institute of Social Studies. The views stated therein are those of the author and not necessarily those of the Institute.

Inquiries:

Postal address:
Institute of Social Studies
P.O. Box 29776
2502 LT The Hague
The Netherlands

Location:
Kortenaerkade 12
2518 AX The Hague
The Netherlands

Telephone: 
+31 70 426 0460

Fax: 
+31 70 426 0799

Contents
vList of Maps


viList of Acronyms


viiAbstract


1Chapter 1: Research Context and Setting


11.1 Introduction


61.2 Theoretical Framework


61.2.1 Understanding Water Scarcity


71.2.2 The Political Ecology Approach


101.3 Research Methodology: Data Collection, Analysis and Fieldwork


14Chapter 2: Changing water regimes and livelihoods in South-Western Bangladesh


142.1 Introduction


142.2 Changing Water System in Coastal Region in Bangladesh


142.2.1 Impact of Poldering and Water Control


162.2.2 Reduced Flow of Water and Shrimp Cultivation


162.3 Interlinking Changes in Water System and Livelihood


172.4 Description of the Study Area


192.4.1 Features of Livelihood And Categorization of Farmers


21Chapter 3: Conflicting Livelihoods, Contested Waters and Contradictions in Institutional Arrangements


213.1 Introduction


213.2 Expansion of Shrimp Cultivation: From Green Revolution to Blue Revolution


243.3 “From Gold to Salt”: Shrimp Cultivation in the Study Village


263.4 Access to and control over water resource


273.4.1 Water for Agriculture


293.4.2 Water for Shrimp cultivation


303.4.3 Water for Life


313.5 Institutional Arrangements Surrounding Water, Shrimp and Agriculture


343.5.1 Betwixt and Between Institutions: Interplay at the Local Level


37Chapter 4 Conflicting policy regimes


42Chapter 5: Conclusion


46References


49Appendices




List of Maps

15Map-1.1: The Bengal Delta


17Map 2.1: The Location of Shatkhira and Shyamnagar


18Map 2.2: The Location of Burigoalini union




List of Acronyms
BARCIK
Bangladesh Resource Centre for Indigenous Knowledge

BRAC
Bangladesh Rural Advancement Centre

BWDB
Bangladesh Water Development Board

CEP
Coastal Embankment Project 

DOF
Department of Fisheries

EU
European Union

FGD
Focus Group Discussion

GO
Government Organization

GWTF
Ground Water Task Force
ICZM
Integrated Coastal Zone Management

IMF
International Monetary Fund

IPSWAM
Integrated Planning for Sustainable Water Management

MDG 
Millennium Development Goal
NAPA
National Adaptation Programme for Action

NGO
Non-Governmental Organization

UNEP
United Nations Environmental Program

Abstract
The present study attempts to understand the factors that condition the contestation between the saline water and fresh water in the south western coastal district in Bangladesh. The study takes in to the historical process and political economic forces that changed the water regimes and resulted into conflicting livelihoods that require two different waters. The study takes a political ecology approach to gather insights on the political and economic dynamics that cut across the water and agricultural issues. The study findings show that at the village level unequal power relations is related to the access to and control over waters. It furthers shows that the contestation between saline water and fresh water is constituted within the contradictions in the institutions and conflicting policies.  Therefore, the study findings suggest integrated policy planning for mixed cultivation i.e. rice and shrimp cultivation, by taking into account people’s aspiration for their livelihood in a participatory way.

Relevance to Development Studies

In the recent times water is increasing coming into development discussions because of its vital role in development. Therefore, understanding how water is managed and how it affects people’s livelihood are crucial for development planning. How water scarcity is understood within the context of global environmental change and climate change is important because it is reflected in the way water is managed. By providing a village case study and linking it with the policy interventions, this study shows how water crisis for different livelihoods can evolve in the absence of integrated planning and co-ordination among institutions. It also focus on the distributional aspect of water scarcity and thus highlights the importance of participatory water management policy is important for development.
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Chapter 1: Research Context and Setting


1.1 Introduction 

Water is a vital resource for life and livelihood. The distribution, allocation and management of water resource remain a major concern in development thoughts and practices for decades. Particularly, in many water stressed regions of the world, it plays a central role in social, economic and political processes (Kobori and Glantz 1998 in Arsel and Spoor 2010:3). In the recent past demand of water has increased rapidly with the increase in population, industrialization, urbanization (Stockholm Water Front 2009). The challenges to meet the demand for food and energy for the increasing population are also dependent on water resources. Water is linked to different MDG goals like poverty alleviation, hunger alleviation, sanitation goal and environmental sustainability (Falkenmark 2003 in Stockholm Water Front, 2009: 5). However, most developing countries, even those with sufficient water in total, experience seasonal or regional water shortages which hamper development (Rosegrant 1995:1).
Bangladesh is known to be a “Land of water” or better still “water in land” (Novak 1993). But there is a paradox in terms of availability of water in the country. Water problems fall between the extremes of flood during monsoon and scarcity during the dry season (Rahman 2005). Apart from seasonality, transboundary river water sharing is a major issue in terms of water availability in Bangladesh. Moreover, in the south western region intrusion of saline water is linked to fresh-water scarcity. As a matter of fact, the level of the problem regarding water scarcity varies across regions and in different regions it is compounded or intensified by multiple and diverse factors. Agriculture is the mainstay of the people in the rural area. Due to agricultural intensification there has been rapid increase in water use for irrigation which also put a stress on water availability. Within this context of increase in demand and crisis of water for agriculture in the rural area, water management and distribution issues have become more crucial. Moreover, the water related problems in some regions in Bangladesh pose a grave threat to life, livelihood and food security. This is much more acute in areas with high salinity i.e. in the south western coastal region in Bangladesh.

The present study begins by focusing on this paradox of fresh water becoming a scarce resource in a country that is known for its abundance. The study tries to delineate key factors and actors in shaping the existing water situation in the south west coastal region of Bangladesh which suffers from higher degree of salinity resulting from efforts to “control water” and shrimp cultivation practice. Several studies have found that there is reduction of fresh water in south western coastal area because of reduced flow of water in the rivers, intrusion of sea water because of damaged polder, failed polder-based water management in the coast and practice of shrimp cultivation. Shrimp cultivation which requires saline water, in the polder areas, is largely associated with the increase in water and land salinity alongside the loss of biodiversity of that region. This research emphasizes on outlining the institutional arrangements that shape the water regime in the study area. Thus, the study looks at the policies and interventions with their consequences on the water availability and livelihood pattern. 

A huge volume of literature can be found showing the damaging effect of saline water based shrimp cultivation on the environment. A study conducted by Bhattacharya et al (1999) mentioned environmental costs of shrimp cultivation are far reaching, which include – “[The] increased salinity of soil and water sources within the polder, destruction of mangrove forest ... adverse affects on potential crop-mix, cropping intensity and overall agricultural pattern”(Bhattacharya et al 1999 in Ahmed et al 2002:11). Some NGOs argue that shrimp production as an export industry might have macroeconomic benefits but it is not environmentally sustainable (Ahmed et al 2002). Negative consequences of shrimp cultivation on fresh water resources are extensively discussed in the reports of different NGOs working on water issues in that particular region (Uttaran 2004). Within this context, it is found that most donor agencies, NGOs and the government agencies discuss regulated shrimp cultivation protecting environment and agriculture (UNEP 1999). 

Ironically, although at the policy level the discussion always centres on implementation of well planned and regulated shrimp cultivation practice, which would not be alarming in causing environmental damage and causing disruption to agriculture, at grassroots level there is not much evidence of coordinated and controlled cultivation. The local level studies show ongoing adverse impact of shrimp cultivation on agriculture leading to agricultural land being transformed into shrimp fields (UNEP 1999). Farming communities are linked with this transformation not always as willing participants (seeking higher profit) but often as unwilling victims of increased salinity caused by rampant expansion of shrimp cultivation and by being compelled by the politically more powerful large shrimp farmers. This conflict between agriculture and shrimp cultivation at the local level, which can also be translated as a competition between freshwater and saline water, reflects that there are conflicts in policies and institutions involved in water management. In this backdrop, this study aims to outline how different policy reforms are interlinked in the context of contestation between saline water and fresh water and how it is affecting people’s livelihood and what determines their access to water that they need for their livelihood. The study attempts to delineate how the struggle between these two types of waters results from the conflicting policies surrounding water management and livelihood promotion.

The study focuses on the south-west coastal district of Bangladesh because of the acute shortage of fresh water in that area. A village in the sub-district of Shyamnagar of Shatkhira district has been selected to offer a micro perspective for the stated objective. It is the most south-west coastal part of Bangladesh which is adjacent to the Sunderbans, the largest mangrove forest in the world. Water crisis in Shayamnagar upazila (sub-district) has become acute in past few years which is repeatedly being reported in newspapers and NGO documents. According to the newspaper reports, the fresh water crisis had intensified after cyclone Aila hit in 2009 when the polders in the coast were damaged and the region was submerged by saline water (Azad 2010). Farmers of that region are also reported to be forced to abandon agricultural lands because of increased soil and water salinity (ibid). 
The present study has been conducted in one of the 12 unions (local administrative unit) of the Shyamnagar sub district named Burigoalini. Although the study focuses on a particular village there has also been an attempt of understanding the water situation in couple of surrounding villages of the studied union. It has been found that even within the Burigoalini union there are variations in people’s livelihood pattern in the way they adjust to the quality and quantity of water available to them. For instance, in one of the villages, which is closer to the embankment, the farmers had to give up agriculture as the embankment initially constructed to support agriculture resulted in harvesting salt water and later large scale shrimp cultivation accelerated the salination process. The farmers of that village now only depend on shrimp cultivation for which access to saline water is their major concern. However, it is found that in the village studied under this research people are cultivating two different crops i.e. rice and shrimp requiring two different kinds of water and having access to these at two different seasons. Thus, for the farmers of the study village access to different types of water (saline and fresh) in different seasons is crucial for their mixed-cultivation approach. 
Although farmers need fresh water, in the study area in Shyamnagar, the need for irrigation water seems to be less prioritized in terms of the programs and projects taken by GO and NGO.A number of NGOs is working for ensuring safe drinking water to people, but none is found to be concerned with irrigation. Two comments received while enquiring about irrigation water scarcity, will help to make this point clearer.  When it was indicated that the study has a focus on water for agriculture becoming scarce, one of the government officials working at BWDB in Shyamnagar said, ‘We do not have any irrigation intervention here, because people are not doing agriculture anymore. Why have you come here for studying irrigation water scarcity?’ 
 A researcher of an NGO commented laughingly, “Most people come here to study drinking water scarcity, impact of climate change and impact of shrimp cultivation. I think you have come here with an unpopular agenda”. Similar thoughts were also transmitted in some of the interviews of the GO and NGO officials. These comments led to confusion at the beginning but in the course of time helped in sharpening the research agenda and reframe it.  
At the study village, agriculture is found to be still an important agenda for the people. Bangladesh Bureau of Statistics (2001) estimate also proves the importance of agriculture by suggesting that almost 65 per cent of the population live on agriculture in Shyamnagar sub-district of Shatkhira district. Within this context, the comments received and statistics raised a range of questions; for example, what are the implications of the need for agriculture water not being realized by the institutional mechanisms involved and what are reasons behind the loss of priority of agricultural water. These questions bring identifying and analyzing the factors shaping the contestation between saline water and fresh water and politics surrounding it at the centre of this study.
Therefore, the central question for this study remains - what are the factors that shape the contestation between the saline water and fresh water in the south-western coastal region in Bangladesh? The sub research questions being how the institutional mechanisms worked (and are working) in this regard? Who are the actors in this process? Who benefits and who loses from the changing policies and resulting transformation of the water ecosystem? Other research questions are how different categories of farmers have responded and are responding to the changing water systems in the south-west coastal region of Bangladesh and what determines their access to the different waters required for their livelihood? 
The study takes a political ecology approach to gather insights on the political and economic dynamics that cut across the water and agricultural issues. The research explores decisions and choices at many levels.  It attempts to link the decisions and choices made by different actors at local level with the national policies, which are often framed by and interlinked with the global politics and economics. This research pursues a political ecology approach by having an explicit consideration on the relations of power in explaining linkages, in the conditions and decisions made at different levels, finally impacting the availability, control and access of water at the local level.

This paper is organized into five chapters. Chapter 1 contains the introduction and the methodology applied for this research. It also includes the theoretical framework used for the study. Chapter 2 highlights the major water issues in the south western coastal region in Bangladesh. Besides, this chapter provides an overview of the study area - describing the water resources and the interlinkage between changing water system and changing livelihood.  Chapter 3 discusses the process involved in changing the water system and institutional arrangements concerning the water system resulting in to contestation between saline water and fresh water. It also highlights the field reality or the reflection of the institutional arrangement at the village level. It describes differentiation among the farmers in their coping strategies and their struggle over control over different kinds of water they need for their life and livelihood. Although the study predominantly deals with water for livelihood (i.e. water for irrigation and shrimp cultivation) this chapter also highlights, to some extent, the crisis over the water for life (i.e. drinking water crisis) and causes behind such a crisis since this issue was impossible to avoid during field investigation. Chapter 4 deals with different policies and interventions impacting the water regime in the south western coastal region in Bangladesh. Policies brought into discussion are National Water Policy, National Fish Policy, National Shrimp Policy (final draft)
 and NAPA (National Adaptation Plan of Action). It attempts to delineate the conflicting policy regimes interfacing water, shrimp and agriculture. It explains how conflict and competition between agriculture and shrimp culture has occurred and is taking place. The chapter finally reveals how the political and economic drives at the macro level are changing the water system putting saline water and fresh water in to contestation. Chapter 5 presents the major conclusions of the study.
1.2 Theoretical Framework
1.2.1 Understanding Water Scarcity

The perception of water scarcity and the debate surrounding it is important for this research to understand changing water system in the coastal region where fresh water is reported to become scarce. According to Arsel and Spoor (2010), recently there has been a major shift in the way ‘scarcity’ is understood. It is no longer taken as ‘scientifically determined and politically neutral concept’ (Robbins 2004 in Arsel and Spoor 2010:9), rather “[S]carcity needs to be understood as a socially constructed and highly politicized concept that needs to be located with a particular geographic, political economic and historical context” (ibid: 9). Therefore, the authors suggested that to understand water scarcity historical processes and forces are vital to be taken in to consideration since these factors shape water use, allocation and management and existing processes of distribution. For this study this concept of water scarcity has been useful in helping to look at the scarcity of fresh water in the south west coastal region of Bangladesh by taking into account the historical processes and political economic forces that influence the water use and management. Moreover, trying to understand the water scarcity from this perspective helps linking the context, content and evolution of the struggle between fresh and saline water related to crop based agriculture and shrimp cultivation - within the framework of export-led growth model and large-scale water management development projects (polder based water management approach) adopted by the government.

According to Mehta (2003) there are different dimensions of water scarcity and it needs to be understood by taking in account all the dimension. Firstly, it is a renewable resource and the availability of water depends on its state in the hydrological cycle. Secondly, water scarcity is also temporal and cyclical. Thirdly, there are distributional and relational aspects of water scarcity. The fourth dimension is labelled as the anthropogenic dimension that includes management practices and interventions. Mehta’s proposition of social and anthropogenic creation of water scarcity refers –“to the complex array of political, social, cultural and institutional factors that shape and constrain water availability and access for particular local users, and may thus compel them to experience net scarcity irrespective of hydrological (or natural) sufficiency” (Mehta 2005, 2007 in Upton, 2010:76).Besides, this fourth dimension of water scarcity, distributional aspect of water scarcity is also important for understanding water scarcity in the study context. As the study attempts to find out the differences among the farmers in accessing water for their livelihood and the power struggle over the control over water resources, understanding water scarcity from a distributional dimension also found to be necessary.

It has been found that in the Human Development Report titled “Beyond Scarcity: Power, Poverty and the Global Water Crisis” in 2006 it is suggested that the underlying causes of water scarcity in most cases, are not physical deficiency of supplies rather the institutional and political. Although the report talked about efficient water management, it also set forward the importance of equity and thereby stressed on the pro poor policy and technology. It mentioned that equity concerns are more prevalent in the land distributional discussion than in the integrated water resource management. It is also noted that countries with high inequality in land distribution do worse in terms of equity and efficiency in irrigation management than countries with more equality in land distribution. It opposes the idea that pervades international debate surrounding water scarcity which links increasing water shortage with population pressure. While not denying the decline in fresh water availability, this report suggested that the water scarcity is rooted in power relations, poverty and inequality. These ideas stressing the importance of institutional and political factors and also emphasizing on the inequality in availability and accessing water for particular users are helpful in understanding the context of fresh water scarcity in the study area and thus the contestation of saline water and fresh water.
1.2.2 The Political Ecology Approach

Taking the perceptions of water scarcity mentioned in the earlier section, this research adapts a political ecology approach to understand the changes in the coastal water system in Bangladesh. ‘The phrase “political ecology” combines the concerns of ecology and a broadly defined political economy’ (Blaikie and Brookfield 1987 in Walker 2005:74).The political ecological studies seek to explain the causes of environmental problems by looking at the social and political conditions (Forsyth 2003). There are many different influences in the development of political ecology approach, however the common premise that political ecological studies share are – “the desire to politicise environments as a way of changing them”(Loftus 2009).  Thus, political ecologists take a normative position by showing the environmental injustice and talking about changes in the inequalities among the actors in their actions relating to human environment relations.

According to Bryant (1998 in Adams 2009) there are two key themes found in the political ecology literature. The first concerns with the link between unequal power relations and conflicts over access to and use of environmental resources; and the second one focuses on the way the discourses and knowledge about environment and development are constructed politically based on the unequal relations of the actor.
The political ecology approach provides a lens to understand the changes in the environment by putting it in a broader political-economic context and by linking it with the global political-economic forces and global market demand. Thus, a political ecology study often attempts to show that the transition to exploitation of natural resources from a sustainable local practice is linked to state development intervention or integration to the global market (Robbins 2004). The studies with this approach also demonstrate that production for global market not only creates environmental stress but also results in to social stress by creating dependencies and contradiction (Robbins 2004). Robbins (2004) discusses how the fall of prices in the global market for export crops leads to intense and increases in cultivation, further impacting the local environment. To investigate the causes and consequences of expansion of shrimp cultivation and to understand varied impact within the study area, these ideas and views give insights for further questioning and understanding.

This study takes a political ecology approach by taking into account the history of water management and political economic forces to understand the causes behind the scarcity of fresh water and increase in salinity. It applies an ethnographic research methodology to have an empirical understanding of complex interaction among state, market forces, power relations and ecosystem in tracing the change from co-existence to conflict between waters in the study region. The study attempts to make use of a political ecological framework to look at the power relations among different actors in the struggle over access and control over water for production, by questioning who has the power to decide how water is managed (Adams 2009) and whose/what interests underlie in the way water is managed at the local level.
Bryant and Bailey (1997:22-25) suggested that third world political ecologist take five approaches to conduct their research. One of these five approaches is to study a specific environmental problems or set of problems with a focus on human impact on environment with political economy perspective. For example, Blaikie in his classic study of desertification suggested that local “’ problems’   need to be seen as the product not only of local processes but also of political economy at local, national and international scales” (Blaikie and Brookfield 1987 in Adams 2009:205). According to Bryant and Bailey (1997) the second approach is to understand the ways how ideas and discourses are developed by different actors. They focus on social construction of concepts and dominant discourse. The third approach focuses on the inter-linkage of political and ecological problems in a specific geographic region. The fourth approach is to explore the link between political ecological question and socio-economic characteristics such a class, ethnicity or gender. The fifth approach focuses on the interest and action of the actors in the political-ecological conflict. These approaches are often used differently or combined by the researchers. For this study the first approach that is focusing on the environmental problem and linking it with the political economy at different scales will be useful.  It implies a focus on role of state in structuring resource access and questions how costs and benefits associated with environmental change are distributed among actors. Moreover, the study adopts the third approach of inter-linking the political and ecological problems of a specific geographic region as it focuses upon the context increased salinity faced in the south-west coastal region of Bangladesh. 

The political ecology of water developed as a sub-field within the broader field of political ecological approaches. Inequality in access to water and injustice embedded in water poverty also remains central to the work on the political ecology of water, as the political ecologists politicize the understanding of distribution of water considering this the most important in having an answer to the problems rather than looking to technical solutions (Loftus 2009). It has been mentioned that there has been a shift in political ecology of water by showing not only the role of power relations in shaping the distribution of water but also how water also shapes existing social relations and thus showing how water becomes important in the production and reproduction of power. According to him, besides describing the how water crisis is produced in the world, political ecology of water –“opens up a new understanding of political ecologies of power” (ibid: 954). This perspective of water shaping the social relations is interesting to take in to account in the context of contested waters and conflict in accessing two waters.
 A lot of studies have been done using political ecological approach to water privatization in recent decades, since the lending policies of international financial institutions and the political mechanisms of trade agreements are found to be effectively pushing to put into place policies to privatize the water sector in many countries (Johnston 2003). The international financial institutions are recommending policies to ensure full cost recovery as the major means to promote efficient use, as it is seen as an instrument to promote sustainable water management and use of water resources (Bithas 2008). Many of the studies using political ecological approach to water privatization suggest that when the distribution and allocation of water becomes privatized water becomes a commodity (Johnston 2003). It leads to increase in price for full cost recovery and profit generation which results into decreased public access (ibid). Within the context that the National Water Policy (1998) has an emphasis on the privatization of water distribution, to understand process of privatization of water and its impact in access to the water by the users are found to be important. 
 
A number of political ecological studies on water can be found making critique of large scale structural intervention with environmental impacts for not giving attention to the local knowledge, dynamics and collective responses (Adams 2009). It has been found that in many parts of the world large-scale irrigation projects involving high construction and maintenance costs resulted in to low economic return, inefficiency in water supply and environmental degradation like increase in salinity (Chambers 1988 in Adams 2009). A body of literature grew as the large-scale water management development projects turned in to failures by causing unintended environmental and social costs (Molle et al 2008). Besides, it has been found that ‘Developing’ and ‘managing’ water resources takes a centralized and privatized approaches that results into transformation in the –“loci of power over resource value, access, use and control from resident peoples to external power structures” (Johnston 2003: 82). The large scale structural intervention (i.e. polder-based water management) which led to significant change in the ecology in the coastal districts in Bangladesh (by impacting land formation, tidal flow, water use and water quality) led to social and environmental stress and the fact that this intervention also did not allow any participation of the local people (Wood 1999) makes this also a case relevant for political ecological study.

1.3 Research Methodology: Data Collection, Analysis and Fieldwork
Most data for the purpose of this research was gathered from the village of Kodomtola of Burigoalini Union of Shyamnagar sub-district in Shatkhira district of Bangladesh. However, another neighbouring village named Datinakhali  also come in to discussion in the following chapters.Two villages differ substantially in terms of kind of water available to villagers.  
Datinakhali is the village where people have shifted completely to shrimp cultivation. It was in this village where shrimp was first cultivated in the union under study by a politically powerful and land rich person. In the past, people of this village produced one rice crop a year like most other parts in that union( local government unit). But, due to wide spread shrimp cultivation practice for a period longer than other villages, the soil and the water in the village of Datinakhali have changed so much that they are now compelled to cultivate only shrimp. This process by which they have reached to this point of no return has been faster, because intrusion of saline water is easier in that village comparing to the study village. Since village is on the bank of the river, people whose lands are beside the embankment often set their own water pipe for letting in saline water for shrimp cultivation. Gates were also built on the embankment for brining in saline water in that village, under the fisheries project funded by the multilateral financial organization. These cause damage to the polder and are identified as major reasons why the embankment got breached during the last cyclone in 2009. Although the embankment has been repaired recently, the water that entered in to the village with the storm surge has not been drained out. Apart from the household plots and some adjacent areas, most part of the village is converted into shrimp farms. As far as one can see, till the horizon it seems only water where one can identify different shrimp farms by the perimeter. 
It seems while in Datinakhali village fresh water has already been driven out of the water system through the process of contestation between two waters demonstrating an extreme impact of this contestation, the people in the other village are suffering from lack of access to both saline and fresh water. Comparing between these two villages, the village Kodomtola where people are cultivating both rice and shrimp, appeared more suitable for dealing with the research problem. 
Data collection for this research includes ethnographic research techniques such as direct observation, in-depth interviewing, key informant interviewing, conversation with different level of formality and collecting case studies. Other qualitative research techniques applied include group discussion, seasonal calendar, village mapping and grandparent chart. Although informal discussions were conducted in neighbouring villages, detailed data was collected from the study village focusing on livelihood pattern, agricultural practice, shrimp cultivation practice, water availability, accessibility, utilization, management and role of institutions. Six interviews were conducted with males and females of landless, small and middle farmers’ households. Two interviews were conducted with large farmers. Both of them were males. Five group discussions were carried out with mixed groups that include both male and female participants. The participants of the group discussions belonged to middle, small and landless households. Seasonal calendar and village mapping were done with the participants of one of the group discussions. Among the three grandparent charts, one was done with a male participant while the two others were done with female participants. In doing the grandparent charts participants were asked about the changes in the source of water for agriculture, the tidal water management, the seasonal nature of agriculture, fish cultivation practice, drinking water sources, degree of salinity of water and degree of soil salinity in pre-polder era, poldering era and at present. Two case studies were done with two farmers about agriculture and shrimp cultivation practice focusing on seasonality and availability of water, access to water, investment, source of investment and income from mixed cultivation approach.
The second phase of the fieldwork was done by interviewing the officials working with the government offices and NGOs. Four interviews were conducted with the officials working at the sub district office in various departments like –agriculture, fisheries, co-operative and BWDB. Besides, telephone interviews were carried out with the section officer of BWDB, Upazila Executive officer and Executive Engineer of BWDB. Interviews were also conducted with the officials working at sub-district office of NGOs such as BRAC, BARCIK and Shushilon. One independent researcher having a long experience of working as a political activist and development professional was interviewed as a key informant. Besides, Data was collected by interviewing the officials of BWDB at the Dhaka head office. Apart from the data collected by using qualitative methods, secondary data was gathered from literature review. Secondary data was mainly collected from project documents of GO and NGOs, policy reviews and relevant policies. Fieldwork for this study was carried out in July and August 2010.

Data collected in the field are checked using triangulation technique i.e. by seeking validity of information among sources and techniques. Not all interviews and FGDs were recorder but notes were taken for every interview and FGDs. Again not all interviews are transcribed since notes were taken for every interview. However, the data are categorized and coded manually (not using any software) for analysis.

Political ecological study makes readers more sensitive to history, politics, policy formation and unintended results. Therefore, the studies using political ecological approach mean half reporting that include policies and half researching that link policies with events (J. Cameron, class lecture, 17 June 2010). Using ethnographic research techniques for this study help to make this link and to look at the differences in responses and perspectives of different actors particularly those who are categorized as poor. 

There were some difficulties encountered while doing the data collection. As the study area was severely affected by cyclone last year, a number of NGOs like World Vision, Shushilon, Rupantor, Muslim Aid are carrying out relief and rehabilitation projects in the study area. While doing the fieldwork in the study village, many people would ask whether the purpose of my visit to  the place was to list people’s name for relief distribution. Therefore, while doing the FGDs and interviews, many people who were not the participants would gather to know about the purpose of the field visit, which sometimes interrupted the conversations. However, when it was explained that the objective of the research was to learn which hopefully would generate knowledge, they never showed any disappointment from their part. The informants were enthusiastic in helping me to learn and wishing good luck with the research, which gave an assurance that they were not given any hope of any return like aid. Another difficulty faced while doing the fieldwork was the water crisis. As the available water (except that for drinking) is either saline or not clean it poses a health risk for an outsider. This was a factor in making the field visit couple of days shorter.

On the other hand, fieldwork was facilitated by the fact that The Netherlands governments long supported water management projects in Bangladesh and funded capacity building programs of the officials involved in water management. It was found that there are many officials at BWDB studied in Netherlands and knew Institute of Social Studies. Some also studied at ISS and knew faculty members, which was helpful for rapport building.

It also appeared that the water management in the coastal region of Bangladesh is very complex and there are number of institutions involved in the water management process. Although for this research attempts have been made to include the key institutions and to interview the officials of the key organizations, more time would allow to have a more comprehensive picture and a much detailed analysis of existing water regime.

Chapter 2: Changing water regimes and livelihoods in South-Western Bangladesh
2.1 Introduction
In this section the major issues that shape the water ecosystem in the coastal area is outlined for the later discussion on the study area. The main reasons identified for the increase in salinity and fresh water scarcity in the south-west coastal region are withdrawal of water of major rivers in the upstream and siltation on the river bed, drainage congestion and water logging caused by the failures in polder management (Islam and Kibria 2006) and large scale shrimp cultivation (Gain 2002).It has been found that the saline water versus fresh water contradiction happened in two main stages. These are- the construction of embankment and expansion of shrimp cultivation as an export-oriented activity. The impacts of both of these interventions on fresh water in the ecosystem and thus on agriculture are further aggravated by the reduced flow of fresh water from the upstream. 
This chapter includes discussion about the major issues that change the water system and attempts to highlight the interlinkages between changing water system and patterns of livelihood. In this chapter the study locality is introduced by providing brief description. 
2.2 Changing Water System in Coastal Region in Bangladesh
2.2.1 Impact of Poldering and Water Control
The construction of the polders and embankments resulted into another the massive anthropogenic impact to the natural water ecosystem in Bangladesh. In the south western coastal districts, construction of coastal embankments in the period 1960-1971 led to the empoldering of approximately one million hectares of land and water (Guimaraes 2002). 
The polder/enclosure systems delinked the wetlands from the rivers and caused drainage problems and water logging (Haq 2000). Due to the embankments constructed on the both sides of the rivers the natural process of tidal inundation was halted resulting in to water logging and drainage congestion (Islam and Kibria 2006). These impacts led to public cut of the embankment in some places. Large sedimentation and drainage problems in the river beds caused some rivers in the region to die. All these increased people’s vulnerability to environmental disasters. In addition to above mentioned impacts, inside the polder areas during the dry season, accumulation of salt in the topsoil through capillary action, increased soil salinity of the areas which were formerly wetlands (Haq 2000). 

Bangladesh is formed by a deltaic process and much of the south-west coastal region is still an active delta. Thus the coastal embankments are sitting on the floodplains of a delta and it is affecting the processes of delta formation (Agarwal et al 2003).Map-1.2 shows the south-western part of Bangladesh by dividing the area on the basis of the different stages in deltaic formation. It also shows the location of the study area.
Map-1.1: The Bengal Delta 
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2.2.2 Reduced Flow of Water and Shrimp Cultivation

The diversion of water of river Ganges by building Farakka barrage in 1974 in India has caused significant reduction of water flow in river Garai which is the only source of fresh water supply to south-western region (Rahman, 1999 in Khatun 2004). In addition to the surface  water problems, evidence suggests there has been significant fall in the ground water table in that region due to the reduce flow of the rivers (GWTF 2002 in Khatun 2004: 231). 
Expansion of commercialized shrimp culture from 1980s has led to significant increase in soil and water salinity in south western districts (Guimaraes 2002: 271). Islam et al (1999) found shrimp farming increasing soil salinity up to 500 per cent in non saline area that hampered the agricultural production gravely (in Ahmed et al. 2002). The same study found water bodies to be contaminated with high salinity (up to 22 ppt) which is not favorable for the growth of fresh water plants. Many freshwater bodies like canals, wetlands, ponds, ditches and low lying areas are turned into saline water shrimp fields which also reduced the availability of fresh water for agriculture and domestic use. The practice of shrimp cultivation which require bringing saline water in land and keeping the water on the cultivable land, is also affecting the groundwater table as well (Haq 2000). 
2.3 Interlinking Changes in Water System and Livelihood 

Before the polders were constructed people had their own water management system and their livelihood was adapted to the water available seasonally through the natural process. Most people used to depend on fisheries as their livelihood in some period of the year and used to practice agriculture during the rainy season. The local people used to make small earthen dykes for eight months with wooden sluice boxes to protect saline water. The wooden sluice boxes did not interrupt the tidal play and the siltation process in the wetlands. Aquaculture on the paddy fields also existed without the practices such as artificial feeding, liming and fertilization associated with shrimp cultivation. Therefore, although tidal surge often damaged crop production at those times, coastal ecosystem and agro ecosystem have been in a harmonized co-existence (Haq 2000). This traditional system of water management was replaced by the Coastal Embankment Project (CEP).

As it has already been mentioned, polder based water management failed in many places for which agricultural practice suffered, but it was the introduction of shrimp cultivation that severely affected farmers growing rice in the coastal areas. It has been found that huge tracts of land particularly those that can have regular access to saline water are turned in to shrimp farms locally known as ‘ghers’ and intake of saline water shrimp cultivation gradually displaced agriculture in many places. As mentioned earlier, in one of the villages in the Burigoalini Union (local government unit) people have given up traditional practice of growing rice in the rainy season completely. 
Thus, two livelihoods rice and shrimp cultivation are in contradictions because the saline water required for the shrimp cultivation eventually results into squeezing out agricultural practice having consequences on the water system and environment. The contradiction between livelihoods resulted into lots of conflict between different categories of farmer and gives a new dimension in power struggle over the control over water. The following chapters discuss upon this transition of livelihoods, contradiction between these two livelihoods and how it is dealt at the village level, institutional and policy level.
2.4 Description of the Study Area

The study village, Kodomtola, is situated in the Shyamnagar sub-district of Shatkhira district. Shyamnagar upazila (sub district) is limitied by Sundarban (world’s largest mangrove forest) and Bay of Bengal in the south and on the west by West Bengal of India. The map 2.1 shows the location of the Shyamnagar upazila. 
              Map 2.1: The Location of Shatkhira and Shyamnagar
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The Burigoalini union is at the southern part of the upazila. There are two major rivers in the union- Malancha and Chuna, and 20 canals that carry water to different villages. There are two sluice gates to regulate the water of the Chuna river with in the union, built in the time of CEP in 1960s. The sluice gate located in Munshiganj bazaar on the river Chuna is the one that regulates the water level and flow in Kodomtola village. The control and opening of this gate is crucial for the villagers for their livelihood. Besides the river, there is one canal, named Khoshalkhali which also brings in and drains out water from the village. Map: 2.2 shows the location of Burigoalini union within Shyamnagar Upazila.
Map 2.2: The Location of Burigoalini union
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In the study village there are 220 households. Besides Bengalis the village is also inhabited by Munda ethnic community people. Muslims are majority as there are 150 Muslims households. No religious and ethnic dimension has been found in water control and distribution regard to water required for livelihood. Control over water for livelihood mainly is found to be depending on having political power and ownership of land, which are also interlinked. 

2.4.1 Features of Livelihood And Categorization of Farmers
The majority of the households are involved in mixed cultivation of rice and shrimp. According to the villagers, almost all households are either completely or partially depended on cultivation. In  most parts of Shyamnagar people can cultivate only the aman variety of rice that is grown in the rainy season, as the ground water is ‘little saline’ (in local term they called it ‘dudh nonta’) and is not good enough for Boro rice cultivation that requires irrigated water. Besides rice and shrimp cultivation, the other sources of livelihood are fish cultivation in water bodies like ponds, fishing, animal husbandry, business related to shrimp cultivation or vegetable selling, van (tri-cycle) pulling ( which is the main means of transport within the union  closest town), selling labour and working as night guards in the shrimp field. Only few people work as religious teachers and school teachers. 
A number of people who sell labour migrate to cities, particularly in dry season for employment. Among the Mundas who are mostly landless, both men and women work as day labourers. As they do not own land, for them the major change that comes through the practice of shrimp cultivation is less availability of job and food i.e. rice than before. This finding confirms Bailey’s observation of negative impact on job availability and food situation in the locality, when shrimp cultivation takes place in rice fields (Bailey 1988 in Guimaraes 2002).

To understand the differences among farmers in responding to the increasing salinity and unavailability of the fresh water and to understand differences in their struggle over the access to the water, categorization of the farmers was done by doing a FGD with the villagers. The indicators for classification, set by the participants of the FGD, were land size and ownership, the amount of land leased in/out and income of a household. Based on the indicators, farming households or the farmers are divided in to four categories, which are –landless, small farmers, middle farmers and large farmers. Landless are defined as those who does not own land and also cannot lease in other’s land. They work as labourers in the fields for 120-130 taka
 per day. Their income varies from 1500 taka to 3000 taka monthly, depending on the availability of work. The small farmers are those who have small plots of land or those who can lease in others’ land for cultivation. Small farmers are defined as those who own half to one bigha
 of land and/or cultivate additional 5-7 bigha of others’ land by giving rent to the owner. The middle farmer are those who own 5-7 bigha of land and the large are those with land more than 30 bighas. The system of leasing in/out land is locally known as ‘hari’ system. Most often the large farmers cultivate part of their land while leasing out most of the land. It has been estimated that half of the farmer population belong to the landless class, while one fourth can be regarded as small farmers (around 25 per cent), one fifth of the total farming population are identified as middle farmers (around 20 per cent) and only 5 per cent are labelled as large or rich farmers. According to the data collected, 12 farming households in the village own more than 30 bighas of land. Later, while having another group discussion, this categorization was checked and confirmed by taking their opinion. 
Chapter 3: Conflicting Livelihoods, Contested Waters and Contradictions in Institutional Arrangements

3.1 Introduction

This chapter discusses the transition from green revolution to blue revolution by taking in to account the role and intervention of state. It describes the macro level data to show the processes through which shrimp cultivation expanded while gradually replacing rice cultivation. Then this chapter includes the micro level data collected from the study village to show how the expansion of shrimp cultivation took place at the village, putting in the contestation between saline water and fresh water. 
The analysis of the data from political ecology perspective shows that the power relations play an important role in determining water availability, deciding what type of water to be available and access to water. The political ecological perspective helps to identify that inequality in land ownership relates to unequal power relation which then influence the control over water resources at the village level. It has been found that not only access to waters is influenced by power relations, control over water relates to reproduction of power at the village level. 
In the later part of this, the institutional arrangement concerning water management in the study area is described that shape the existing water regime. It shows how the contestation between waters relates to the contradictions that exist in the institutional arrangements.
3.2 Expansion of Shrimp Cultivation: From Green Revolution to Blue Revolution

While the polders were built with the goal to bring more land under intensive cultivation under the influence of Green Revolution development paradigm, the shrimp cultivation was encouraged by an export oriented development strategy. The increase in the shrimp price in global market was reflected in the local market in Bangladesh in mid-seventies. Shrimp export experienced substantial rate of growth over the years in Bangladesh for decades afterwards, both in terms of weight and export value. Together prawn and shrimp sector remain the second largest export industry in Bangladesh, after the readymade garments sector (DOF 2006 in Ahmed et al. 2008). Shrimp is exported mainly to EU, Japan and USA from Bangladesh and shrimp export accounts for 95 per cent of total fish export. 

However, since the late 1990s, widespread disease problems of shrimps had affected this sector and caused economic losses to the farmers(Begum et al. 2002). Besides, after shrimp export faced a serious setback due to the ban imposed by the European Union for not complying with the standard and regulations that regulate the European food market in 1997, quality control measures and internalizing the environmental cost have become a major concern in shrimp production and processing (ibid). She noted that complying with the SPS (Sanitary and Phyto Sanitary) is constraining Bangladesh’s access to EU market (ibid). Besides, eco-labelling issues have also become major concern in accessing and expanding the market for shrimps from Bangladesh. Therefore, shrimp sector which has been promoted by trade liberalisation policies and export oriented growth strategies by state is now decelerating with in the global trade regime. There are implications of changes in the global market price and demand on how shrimp cultivation is organized and practice at the village level.

The shrimp cultivation was initiated in Bangladesh in the south western coastal region by those who had large land holdings and political power. When the rich began shrimp cultivation they constructed big shrimp fields or ‘ghers’ most often by taking lease of  the land of small or middle farmers. In many cases small or middle farmers were compelled to give up their lands to the ‘gher’ owners even when they did not receive any ‘hari’ or rent in exchange. They were forced not only by the muscle man of the rich ‘gher’ owners but also by the leaching of salinity in to their land which made their land unsuitable for agriculture (Bangladesh Fisheries Report n.d). According to the rules one can complain to the Upazila Executive Officer if his land becomes unsuitable for rice cultivation because of the construction of shrimp field that does not comply with the shrimp farm construction rules. But according to an agricultural official at the sub-district office, every year a large of number farmers complain to the Upazila Executive Officer’s office demanding compensation, but almost all the cases remain unresolved.
 
The large scale shrimp cultivators who are often outsiders also brought the khas land or public land and public water bodies under shrimp cultivation in some areas (Mazid and Gupta 1995 in Rahman n.d). These people are  known as the shrimp lords (Datta 2001).They aligned themselves with the local politically powerful people and they were supported by the local administration (Chowdhury 2001 in Ahmed et.al 2002). These trends observed in the process of expansion of shrimp cultivation in the south western coastal region, adversely affected the livelihood of the poor and had negative environmental consequences as these outsiders were not concerned about the local environment (Bangladesh Fisheries Report n.d).

It has been found that bringing rice fields under shrimp cultivation led to social conflict in many areas in the coastal region of Bangladesh(Ghafur et. Al 1999 in Rahman n.d). As the poor were the main group to suffer and the rich landowners were benefited from the shrimp culture, the opposition to shrimp culture was not effective (Guimaraes 2002). 
Therefore, under the influence of structural adjustment policies while government promoted shrimp cultivation in the interest of foreign currency earning and the local elites as well as the big investors came from outside to make huge investment in shrimp farming with their profit motive, the subsistence agriculture particularly of the poor and middle farmer was marginalized in this process. The use of political ecological approach helps to identify that the way in which water for agriculture becomes scarce in the contestation with the water for shrimp involves political process promoted by the state’s policies and regulations, which are again shaped by larger political economic forces. Besides, at the local level state’s interventions and institutions are influenced by the power of the local elites and big investors who aligned themselves with the local power structure. Using the political ecology approach shows that unequal power relations among the actors is important in the context of conflict over access to water resources and water use. It shows that the unequal power relations shape the conflict between the livelihoods that relate to the contestation between waters.
However, it has been observed that since the last decade the farmers belonging to poor categories also joined in shrimp farming for adapting to the situation, without state providing any special support targeting their participation (suggested by the findings from the study village). This shift in the way shrimp cultivation is now organized is going to be discussed with the empirical data gathered from the study village.

3.3 “From Gold to Salt”: Shrimp Cultivation in the Study Village

In the study village, shrimp cultivation began in the mid 1980s. Before the introduction of shrimp cultivation, mostly people did rice cultivation and fresh water fish cultivation. Shrimp cultivation was initiated by a big land owner who had connection with the shrimp cultivators of neighbouring village. The river Kodomtola that runs from west to east side of the village is delinked from the river Chuna by a sluice gate. Before the introduction of shrimp cultivation only the rain water was drained out through this gate in the rainy season and there was no intake of saline water in the river. 
But when shrimp cultivation started in the Burigoalini union some people from another village took lease of the river Kodomtola near the sluice gate area. Although these water bodies were supposed to be leased out to the landless people for fish cultivation, but the people who got the control over the river were rich people and their intention was to have control over the water. They had to take the approval of the local government unit i.e. Union Council for applying to the Upazila office for leasing in that water body, which they managed to get through their political power. After having the control over the sluice gate, they started to take in saline water and also charged money to the people of the other villages like the study village for having access to the saline water. Even though many farmers feared that shrimp cultivation would damage the fertility of the land, there was no resistance in the sense that there was not any incidence of violent conflict concerning shrimp cultivators versus the agriculturalists. When it was asked why no one resisted, one informant said, 

Those who started shrimp cultivation were large land owners. They are respected people. They know people at the government office, the government people listen to them. If we tell them not to take saline water in land will they listen to us? Are we going to protest for going to get beaten?
 

In the past ten years, the arrangement or organization of shrimp cultivation has changed. The small land owners and even the landless are participating in the shrimp cultivation. The change took place as those who rented out their land previously started cultivating by themselves after the renting agreement was over. Secondly, the large land owners also started to lease out their land and therefore land became available. Thirdly, over the years credits have become more available to the small and landless farmers from different NGOs working in that region. It has been found at present in the study village 13 NGOs have their intervention activities and 9 out of these 13 NGOs have micro credit program.
 Two different kinds of opinions are gathered from the farmers about their shift to the shrimp cultivation practice along side with rice cultivation. On the one hand, they say that two different cultivation (rice and shrimp) means livelihood diversification which minimizes their risk. But at the same time they also admit that by doing shrimp cultivation they are not being able to have a better income. One small farmer commented, ‘They (the large scale farmers) made huge profit by doing shrimp cultivation. Now, we have started to cultivate shrimp following them, but we are not being able to make any profit’
. The reason was also explained as he further added, 

Ten years ago one sack of rice priced 500 taka, while one kilogram of shrimp could be sold at 500 taka. However, at present the price of one sack of rice is 1500 taka while one kilogram of shrimp is still 500 taka. So, now it seems it was better when we cultivated rice. Moreover, there is also more risk in shrimp cultivation as often we face loss due to diseases problems of the shrimp.
This comment shows increase in rice price in the global market and falling demand of shrimp from Bangladesh are affecting the lives of small scale farmers in the village. According to a report of IMF between January 2005 and June 2008 rice prices increased by 170 per cent (Mitchell 2008). It appears that even with the decrease in demand for shrimp and the increase in risk of facing loss, farmers are still trying to bring for themselves more land under the shrimp cultivation. These factors impacted the organization of cultivation where rich landowners have become more interested to have a secure income from renting out their land while transferring the risk to the poor farmers.
As one small farmer stated, “They brought in the saline water in the village and there after we have shifted from cultivating ‘gold’ to ‘salt’” (by salt he meant shrimp and by gold he meant paddy, in bangle it made a rhyme ‘ shona to lona’).
 He explained that production cost for shrimp cultivation is higher, while return from it is lower, comparing to rice cultivation in recent years. As he said, ‘It is from the rice cultivation that we get the profit at the end of the year’. He cultivates 5 bighas
 of land by paying rent of total 25,000 taka(around 260€). His estimated cost of shrimp cultivation is 40,000 taka (around 416€) including the fee to open the sluice gates, the rent of land required for drainage, rent of the machine to pump river water and the fuel cost, the labour cost, food and medicine cost for the shrimp. He has taken 35,000 taka credit at the beginning of shrimp cultivating season. This year although he could not make any profit from shrimp, he managed to pay back the loan and also to finance the initial cost of rice cultivation. According to him, “Since rich do not have to pay land rent and also do not have to buy water they can have more profit. If we face loss we still have to give the land rent to the owner. On the other hand, for rice cultivation, it requires 2000-2500 taka (around 21-26€) for cultivating each bigha. The costs include- the price of seedlings and the rent of the land where seedlings are first planted, the price of pesticides and fertilizer. If it rains adequately, he hopes to harvest 12-14 maund
 of rice per bigha, which means 60,000-80,000 taka (624-832€) in total (when one maund of rice is priced 1000 taka). It was repeatedly being mentioned by him, which was also echoed by many informants, making profit from shrimp cultivation depends on luck and also partly depends on the experience. It appears that not having proper access to information, skill, investment and market are translated as ‘not having better luck’ to the people.
3.4 Access to and control over water resource

Given that farmers require both saline water and fresh water for their livelihoods, this section describes the availability and accessibility of two waters by different categories of farmers. There is also discussion on the drinking water. The data reveal that not everyone experiences water crises and there is a political economy of scarcity of water. This section describes how the different categories of farmers deal with the existing water situation and how power relations related to the ownership of land determine the distribution of water and control over it.

3.4.1 Water for Agriculture

Rain water is the only source for irrigation of Aman rice for most farmers. Heavy rain is required to wash out the soil salinity at the beginning of the rainy season. However, villagers informed that in recent years the rainfall pattern has changed. Rainfall has become erratic and there is a decreasing pattern of rain in the early monsoon which harms agriculture. While talking about decreasing amount of rainfall particularly in the pre monsoon and monsoon period, one informant stated, “It remains no longer a ‘farmer’s rainfall’, it has become a ‘gentleman’s rainfall’’ (babu borsha in local term). 
The water of the canal khoshalkhali, which used to carry fresh to little saline water in the past, cannot be utilized for irrigation purpose. The pond water which could be used for irrigation purpose has also become saline and unsuitable for agriculture. Besides, the ponds and the canal are also leased out to politically powerful people and brought under intensive fish cultivation, denying the use rights of the others particularly in case of the ponds. Although according to the rule water bodies are supposed to lease out to the poor fishermen and youth of the village for creating employment opportunity, in the study village the rich and politically powerful people leased in all the available public water bodies. 
Since the sweet water table is deep and installing a deep tube well is costly, most farmers cannot afford to utilize the ground water. There are four big farmers who own a deep tube well with drilling depth of 220-250 feet. Those who have their land adjacent to these deep tube well owning big farmers can buy water from them. But still no small farmer buys water for irrigation purpose. One small farmer explained, “If I try to irrigate my rice fields by paying money for the water, I will not remember of growing rice anymore”. This expression shows how impossible it is for the small farmers to think about irrigating rice crop.. 

For shrimp-rice farming the farmers make perimeter-dykes. Perimeter-dykes, locally known as bund, protect the field from flooding and hold water, which provide grazing space for shrimp and maintain water level for rice cultivation. At the beginning of the rice cultivation season (from July) the farmers drain out the saline water from the field to wash out the soil salinity. Then after planting the paddy seedlings they hold rain water in the field for irrigation. Few farmers try to cope to irrigation water scarcity when there is no rain by using the saline ground water (there are few 60 ft shallow tube wells in the village which are used for shrimp cultivation). In such cases, after irrigating the land with saline water, some farmers reported to put sugar to make it sweet. However, this coping mechanism is not wide spread and also reported to be not effective.

Therefore, for rice cultivation, capacity to drain out water is also very important. For the rich land owners there is no problem to drain out the saline water at the beginning of rice cultivating season since “they have land”
. But the small farmers, in most cases, have to pay for draining in/out water from their land to the owners of the land used for building water ways. For example, one small farmer with only half a bigha of land does not have capacity to drain out the saline water from his land. He bought the saline water from a rich farmer whose land is adjacent to his field, but now he cannot drain out and waiting for heavy rain to flood his land. 

Thus there is a relation between ownership of land i.e. productive resource with the ability to access water for agriculture as the large landowners can access the ground water and also can hold the rain water easily. Those who have land they can also dig pond or ditches to have supply of fresh water, the option that is not available to land poor farmers. 

Answering to one question about the prospect of agriculture in the study area, one block supervisor of the department of Agriculture of the Shyamnagar sub-district said that the ponds can be a source of irrigation water if these are not leased out for fishing purpose.
 Besides, new water sheds can be created on the public land as fresh water reservoirs. Moreover, the existing canals if excavated regularly can be a good source of fresh water. He also stressed the importance identifying the sweet water tables and installing deep tube wells in those areas for irrigating land. However, all these initiatives could be effective in supplying water for agriculture in absence of shrimp cultivation. He informed that government intervention for providing irrigation facilities is non-existent, which confirms the comment made by the BWDB official. 

3.4.2 Water for Shrimp cultivation 

The water for shrimp is mainly collected by pumping river or canal water and draining it to different shrimp fields. The constructions of perimeter/dykes or bund and water intake structure to facilitate water exchange are important for shrimp culture. Saline water from the river is taken in at the high tide and farmers maintain the water level in their field by building gates for their own respective fields. Regular water exchange is crucial for cultivation and water exchange is carried out during the spring tides, locally known as ‘goons’, associated with new and full moon. In the study village, besides river water some also use shallow tube well (60 ft deep) to pump saline water in their shrimp field. But most people rent or own pump machine to pump saline water from river to their land. Those lands which have easier access to water exchange infrastructure or close to the river/canal have higher rental fee or ‘hari’.

Since shrimp is being cultivated by all categories of farmers now, every year when the shrimp cultivation season begins in the month of December, the people who have control over the sluice gate collect a certain amount of money per unit of land before opening gate for letting in saline water. According to small and middle farmers
 the money is collected to finance the process of getting the permission from the Upazila Executive Officer to let in saline water within the polder area. But later the Upazila Executive officer informed that the embankments and gates are maintained by the BWDB and Upazila Executive Office is not involved directly with the water management
. This office only authorizes registration of the new shrimp ghers once they are approved by the local government authority i.e. Union Council. When questions were posed to BWDB officials about the opening the sluice gate they informed that in the past BWDB used to employ a gate man for operation of the sluice gate. However, at present, it is the people of the locality or community people who maintain the gate and control the water flow according to their need. Later BWDB officials revealed that most of the sluice gates are actually in control of the local politically powerful people which means the people who belong to the political party that is in the power or the musclemen of the elected parliament member of that locality. 

The cost of water for shrimp include the money given to the people who control the sluice gate (Taka 20 per bigha), renting pump machine, the cost of fuel to run the pump machine and rent that is given for using one’s land for building water exchange infrastructure. Apart from the cost the constraints that the small and landless farmers face in accessing saline water is opening of the sluice gate at the beginning of the season. To have water for shrimp at the beginning of January is crucial for the small and landless farmers who lease in land for cultivation. On the other hand, the large farmers do not take initiative for opening the sluice gate for saline water intake. According to the small farmers since the large land owners do not have to pay rent or ‘hari’ for their land, instead, they get ‘hari’ from the land they lease out, having access to saline water early at the season is not crucial for them. Getting saline water and dredging the canal are very important for accessing saline water for which small farmers do not know exactly where and how to express their demands. They think rich landowners as ‘respected’ people could arrange these by talking to government offices if rich had the same need as they do. 

3.4.3 Water for Life

A number of households have ponds in front of their homestead in the village, which are used for domestic purpose. In the past pond water could be used for drinking purpose even in the dry season. But after the introduction of shrimp cultivation the pond water becomes too salty to use even for bathing in summer. There are 11 tube wells in the village, which are all privately owned by the large and the middle farmer. The poorer households depend on these deep tube wells for drinking water. Besides, there are three privately owned ponds in the village in which sand filters are installed by the Union Council. The community is responsible for its maintenance and it is open for every one’s use. However, it has been found that this government funded sand filters are almost always installed in the private ponds instead of public water bodies, which are usually owned by the rich land owners. Among these three ponds with sand filters only one is working. The other two are closed by the owners of the pond to avoid crowd in their homesteads and also for the maintenance reasons. To collect water from the pond sand filter, one has to pay 10 taka per month. It is usually the poorer households that collect water from this pond. For instance, all Munda households collect water from this pond, which is one and half kilometre away. Collecting water which is done by the women is reported to be time consuming and physically stressful.

The drinking water scarcity has been intensified after the cyclone Aila struck last year. Besides, the Department of Public Health of government different NGOs supplied drinking water after the cyclone for months. NGOs like BARCIK, BRAC, Shushilon are now working in the drinking sector with interventions like excavating ponds, installing sand filter and installing tube wells. Under Shushilon’s Water and Sanitation project public water bodies are identified for excavation and installation of sand filter. After that locally water user associations are formed in order to maintain the pond sand filter. In implementing their work they found that often the water bodies those are registered as public water bodies are illegally used for shrimp cultivation resulting in to water logging and salination. When they went to the community for installing filters, they found many ponds identified as public water bodies in the government listing are claimed to privately owned. After the cyclone from the Union Council a tube well is now being installed with the drilling depth of 900 ft, which will be the only sweet water tube well in the entire union.

3.5 Institutional Arrangements Surrounding Water, Shrimp and Agriculture

According to the National water Policy (1999) along with local government and community organization BWDB is the key agency for the management of larger scale water management project( Ahmed n.d). Therefore, from the beginning the operation and maintenance of embankments and polders under CEP lied with BWDB, with the objective being –preventing saline water intrusion in the polder areas and protecting the area from tidal surge. However, the institutional arrangements concerning polder and water management changed over time. 
With the introduction of shrimp cultivation there were measures taken to support and to regulate it, which gradually resulted in to changes in the role and the function of BWDB. According to Guimaraes (2002) BWDB was a major opponent to the new land use at the beginning of shrimp culture, they resisted the idea of bringing in saline water in the polders. In the end the saline water intrusion could not be stopped and it resulted in to putting number of individuals working with BWDB in a position to get benefitted from rent seeking behaviour (ibid). From the interviews of the BWDB officials it was found that the officials perceive the shift in the BWDB’s function and objective in the coast was not done in a planned way. Some added that when the whole purpose of the poldering was changed, BWDB’s position and decision were not incorporated. 
The word ‘forcefully’ was used while talking about BWDB’s approval in regard to construction of gates in the embankment and water intake infrastructure within the polder areas. It has been observed that the development organizations and local NGOs are also working for polder reconstruction and maintenance in the study area, after the devastation of cyclone Sidr in 2007 and Cyclone Aila in 2009.

To promote expansion of shrimp cultivation in a planned way and also to regulate it, several fisheries projects have been undertaken since mid 1980s in the south western coastal areas. These are important in bringing changes in institutional arrangement in water management. The first fisheries project
 focused on construction of shrimp farming infrastructure, encouraging farmers to form group for cultivating shrimp, providing the farmers with credit and trading facilities. The Third Fisheries Project (TFP), starting in 1991, was a continuation the earlier project with an emphasis on providing certain number of farms with modern knowledge and techniques of shrimp farming. The Fourth Fisheries Project, started in 2000, funded by World Bank and it was conducted with active collaboration of government and NGOS. For the ensuring participatory water management, one polder and block committee was established at the Burigoalini union under this project which will come in to discussion in the later part of this section. These projects also aimed to provide institutional support to Department of Fisheries and BWDB, and to build active collaboration between GO and NGO. But the collaboration among GO, NGOs and local committee did not last for long, particularly when the project period was over. 
Community participation in operation and maintenance of infrastructure in the water sector has been a focus in the BWDB projects since 1980s. Under the structural adjustment policy, it was suggested by the World Bank to give priority to the operation and maintenance to existing flood control infrastructure and to ensure community involvement in operation and maintenance in the existing infrastructure (World Bank, 1993 in Salahuddin 1995). Since then to reduce the financial burden on BWDB and increase the perception of ownership of the stakeholder, therefore more attention is given to stake holder participation in all stages including cost sharing.  
In the study village, the Department of Fisheries, Department of Agriculture, Union Council (local administrative unit), Upazila Executive Office and BWDB are found as key institutions and organizations with regard to agriculture, shrimp and water. These different institutions are found to be directly or indirectly involved in water management influencing water availability and accessibility of the people for shrimp and agriculture. 

Although BWDB is the main organization with responsibilities in polder management, Union Council and Upazila Executive Office are also involved in maintenance work indirectly by taking canal excavating projects for creating jobs for the poor that have consequences on the water availability for cultivation. Besides, it is through local government i.e. Union Council the applications for construction of shrimp farm, for leasing in public water bodies or public land, for installation of a government funded pond sand filter  are verified. Leasing out the water bodies affects the availability and accessibility to water for both shrimp and rice cultivation. Union Council is also responsible for monitoring the operation of shrimp farms. So, Union Council has an important role to play in managing shrimp culture , agriculture and water. However, in most cases it has been found that as a political institution it is aligned with the local elites. The members of the Union Councils are also found to be coming from the land rich households. Thus, the power to have control over the water is found to be concentrated into the hand of rich land owners who often directly hold power in the formal power structure as well. 
In case of community participation in the management of polders, the role of local government found to be important. Under the Fourth Fisheries Project which was carried out in part of the Burigoalini, one Polder and one Block committee was created to enhance the participation of people in maintenance of infrastructure and control over the water flow within the union. But soon after the project phased out this block and polder committees were dissolved. According to one member of Union Council, the committee dissolved because no one was interested to organize meetings when no fund or benefit was available.
 The lack of interest was also in part of the Union Council chairman who chaired the committee. When it was asked what kind of benefit was expected while the benefit originally meant community collectively deciding about the flow of fresh water and saline water in their locality, he said the committee was ineffective in this regard. It was stated that rich landowners did not want to adhere to the needs of the small producers or marginal groups. Although it could provide benefit to the small farmers, the committee did not last because there was no benefit for the rich. Thus, the poor lost in the battle of conflicting interest and an institutional framework also did not allow their participation for having control over water due to the dynamics of the local power politics. 
3.5.1 Betwixt and Between Institutions: Interplay at the Local Level
Competition between rice and shrimp cultivation relating to the contestation between saline and fresh water can be traced in to the contradiction within and between the institutions. Although, all along the government emphasizes on a planned shrimp culture that can exist without harming agriculture and support small producers, implementation of these planning are not reflected in the reality. It has been observed that there are no clear rules set by government regarding planned shrimp cultivation defining the roles of different institutions and integrating their activities. The interventions are found to be reaching people through projects, which phase out after a certain period without having long term impact and lacking accountability. 
Thus, one of the main reasons for conflicting water and conflict over water is absence of co-ordination among different institutions. In the study village, as it has been indicated earlier, lack of co-ordination is observed among different agencies in their activities. The Upazila Executive Office carries out projects like dredging the canals as means to provide support to the poor but it is not co-ordinated with BWDB’s polder management plan. Similarly, Department of Fisheries is responsible for leasing out public water bodies, which is not planned with the active participation from the officials from Department of Agriculture and BWDB. The lack of co-ordination in the water sector is already identified for which Government of Bangladesh undertook the programs like Integrated Coastal zone Management( ICZM).Coastal Embankment Project and shrimp culture in coastal polders are regarded as two examples of “narrow departmental approach” taken for complex issues ( Huda 2004). Therefore, increasing importance are attached over the last few years to launch integrated management system by having co-ordination among various agencies. The involvement of different agencies, local institutions and community people is given priority to the ongoing project implemented in the southwest coastal districts. For instance, one ongoing project being implemented for polder management in the south western coastal zone called IPSWAM (Integrated Planning for Sustainable Water Management) emphasizes on capacity building of water sector organizations including the community level Water Management Organization (WMO) and local government institutions. There is also an emphasis on integrating activities among relevant agencies in polder management (BWDB 2001). However, according to one of the consultant of the project, the co-ordination among differ government departments are not running effectively
. It was mentioned that although the government departments are called upon for integrating their activities, there are legal and internal problems. The officials from other departments often do not join in meetings as there is no ‘benefit’ for them. When it was asked about the type of benefit, it was said, “They are reluctant to join in the discussion, as they say their department is not receiving any money from the project. Besides, as officials they would have joined if they got a car or motor cycle to use for the purpose.”
There is not only the absence of co-ordination among the institutions, it has been observed that there are also contrasting views about agriculture and shrimp culture among the government officials. Their stand depends on the organizations with which they work. The Officials at the department of agriculture at the sub-district office are of the opinion that there should be no intake of saline water through the sluice gates which means shrimp cultivation should be halted for agriculture to survive. On the other hand, the official of Department of Fisheries perceives agriculture is not really important for the study region because of the opportunity for shrimp cultivation and government should only focus on promotion of shrimp cultivation in this region.
 Therefore, while at the village one can see a co-existence or interaction between shrimp and rice cultivation, at the institutional level it seems this reality is not reflected. 
It has also been found that the people at the village and also the officials at the government office were talking about corruption in the institutions. Corruption occurs in the Upazila Executive office in permitting large shrimp farms and also not resolving the cases of conflicts between rice cultivators and shrimp cultivators.
 Corruption also takes place in Department of Fisheries, Upazila Executive Office and Union Council in leasing out the water bodies
. Cases of corruption are also in creating gates and opening sluice gates in the embankments which are related to the BWDB officials.
Thus there is a role of corruption in the conflict between rice and shrimp cultivation and cultivators.

Chapter 4 Conflicting policy regimes
In the previous chapter the contradictions among the institutions surrounding water regime has been discussed, in view of agriculture and shrimp cultivation. However, these contradictions in the institutional arrangement evolved under the policies that also conflict. In this chapter the contradictions among policies is discussed with regards to the expansion of shrimp cultivation focusing on its implication for agriculture and the existing water regime. It also discusses the role of state and policies in providing irrigation water to creating and shaping conflicts between saline water and fresh water.

As indicated earlier, in the south west coastal region of Bangladesh, agriculture was prioritized by building the embankment during the green revolution period in 1960s. However, there was shift in the state’s position from prioritizing agriculture to more export oriented production like shrimp cultivation without bringing any changes in the land use or water policies surrounding it. The trade liberalization policies that the government of Bangladesh started to implement since 1980s under structural adjustment programmes, played an important role in the transition of traditional shrimp farming in to an export oriented activity (UNEP 1999), bringing changes in the water system in the study area. The fiscal and financial incentives and institutional support provided under the trade liberalization reforms, along with increasing demand in the global market, stimulated commercial shrimp farming in Bangladesh. However, no policies were put into place to assess or to deal with the environmental changes and externalities caused by this export oriented activity at the beginning (ibid). 
There was no government policy or rule under which shrimp cultivation was taking place in the beginning. Guimaraes (2002:298) noted that at the beginning of shrimp cultivation there were two government policies – “the ban on taking salt water in to polder areas, and the export promotion policy based on Import Entitlement certificates and later Export Performance Licenses”. The trade policies stimulating growth of shrimp cultivation were in conflict with the goal of the BWDB. While BWDB was still working with the objective of preventing saline water intrusion, without any change of the rules concerning water management, saline water was taken in the polder areas for shrimp cultivation. Although, later new rules were set to formalize shrimp cultivation and to regulate saline water intake in to the polders with the involvement of BWDB in the process, this old contradiction still seems to exist to some degree which will be discussed later. Moreover, there was no rule that takes into account the long term impact of shrimp cultivation on environment and on agriculture during the initial stage (UNEP 1999).
In 1985, the government introduced the licensing system and shrimp culture control committee was formed at the Division, District and sub district level. According to this licensing system those who are interested to cultivate shrimp inside polder areas must submit a proposal to the committee. In their proposal they must provide a map of their field, the approval of BWDB on the design of gate to be created on the embankment, detailed design of water intake infrastructure. Besides, rules indicate that the owners of 85 per cent of land have to agree on the establishment of the shrimp field in their land, without taking into consideration the other 15 per cent of the land owners who do not agree (Bangladesh Fisheries Report n.d). It has been found that when a shrimp farm is established in a certain area, the adjacent lands are always affected through leaching. As indicated earlier, there is also provision for the farmers to complain or to launch a petition to the Executive Officer of sub-district, if his agricultural gets contaminated by the operation of a shrimp field. According to the officials
 at the Department of Agriculture, this rule is in contradiction with the licensing rules, by allowing intrusion of saline water for shrimp cultivation while at the same time keeping provisions for appealing against it. Besides, rules are created to prioritize allocation of public land to those who are interested to use it for shrimp cultivation, which also contradicts the land policy where the landless are to be prioritized (Datta 1995, Alam 1998 in Guimaraes 2002). Therefore, these conflicting policies and the absence of a planned land use policy relating to the water management policies have resulted into conflict between agriculture and shrimp cultivation and produced environmental changes. Moreover, the conflict between two livelihoods and the changing water system with an increase in salinity have occurred in the context where the existing policies undermine the poor or small land owners practicing subsistence agriculture while benefitting the rich land owners or investors.

The management and administration regarding shrimp culture mainly lies with the Department of Fisheries and Livestock. However, there are many other ministries and institutions involved and this is also evident from the data gathered from the study village. In both National Fish Policy in 1998 and the National Shrimp Policy in 2008(final draft), it has been suggested to demarcate shrimp farming zone, to ban shrimp farming in places where it leads to mangrove forest destruction and to encourage rice and shrimp culture in a way that the ecological balance is maintained (Ahmed et al 2002, National Shrimp Policy 2008). In the National Shrimp Policy, it is also mentioned that bringing agriculturally productive land exclusively under shrimp cultivation will be discouraged and this will require permission from the authority responsible for it (National Shrimp Policy 2008: 9). While emphasizing that shrimp culture as an export oriented activity will be given special priority ( National Shrimp Policy 2008: 4) , for instance, in allocating public land, at the same time, setting rules for discouraging agriculturally productive land to be used for exclusive shrimp cultivation also indicate a contradiction. Moreover, for addressing the conflict between rice cultivation and shrimp cultivation, it is important to provide clear rules and implementation procedures of those rules to ensure the continuation of rice cultivation in spite of shrimp cultivation or mixed cropping of rice and shrimp. 

Although the National Fish Policy (1998) emphasizes on integrated and mixed cultivation of rice and shrimp, there is no clear laws about it. Since the environmental concerns about shrimp cultivation have started to be raised, zoning of coastal area for shrimp cultivation and multi stakeholder participation have been considered crucial in the policy discussions (UNEP 1999) However, the implementation and enforcement of laws concerning zoning are not observed (Guimaraes 2002) while co-operation and co-ordination among stakeholders also remain difficult (Maniruzzaman et al 2001 in Ahmed et al. 2002). 

One concern that is overriding all other environmental concerns in the coastal region in Bangladesh is the sea level rise and subsequent intrusion of saline water as an impact of climate change. Several studies found that the salinity in the coastal belt increased as an impact of climate change (NAPA 2005). In National Adaptation Program for Action (2005), shrimp cultivation has also been recognized as key causes of salinization in the coastal region. However, for adapting to the impacts of climate change in the coastal region i.e. increase salinity and sea level rise, emphasis has been given to bring more land under shrimp cultivation (ibid). Therefore, the suggestions have been made for zoning the coastal area based on intensity of salinity intrusion for identifying new areas for shrimp culture and for strategizing coastal aquaculture (ibid:40-41). 
However, although BWDB has been working in building water infrastructure to bring in saline water in the polders in the areas where fisheries projects have been implemented, in the National Water Policy (1999) their objective still remains a check on salinity. Their main guidelines focus on promoting irrigation for agriculture and supply of water for industrial growth, without depicting any plan for using saline water resources. It is just mentioned in the policy that brackish aquaculture –“to be confined to specific zones designated by the Government for this purpose” (National Water Policy 1999:12). 

The above discussion shows that the conflict in the agriculture and shrimp persist as the different policies still have different emphases. Although these policies mention about zoning and co-operation, the policies are not integrated. In the study area, it has been found that there are villages where agriculture has been completely displaced by the intrusion of saline water for shrimp, while in the study village the contestation between the water is still there as people can still manage to cultivate both. However, maintaining co-existence of two waters require planned interventions which are not implemented as these  are only left being uttered in some policies. This is evident in the study area by the fact that there is no intervention regarding irrigation although agriculture is important for people’s life and livelihood. Moreover, the mixed cultivation practiced by the villagers and the importance of this are also not mentioned by any government institution. The fact that the officials at the sub-district office and the NGO officials working there, who are supposed to be most informed about the local context, do not recognize that there is a crisis of agriculture water shows that the need of both waters is not really reflected in the policies in an integrated way.
It appears that how the shrimp cultivation and agriculture are going be managed; thus, how the conflict between these two livelihoods and the waters(saline Vs fresh water)are going to be shaped largely depend on how the climate change discourse regarding adaptation are going to be constructed and translated in to the policies. With an increase in attention to the impact of climate change, the adverse environmental impacts of shrimp cultivation are becoming more apparent in the discussions. Visit of Prime Minister of Bangladesh to the districts in the coastal region in July 2010, has been found to bring once more the conflict between agriculture and shrimp in front, since the policies and the level to which they are implemented do not resolve this conflict till now. From her speech it can be inferred, that although the government will keep on promoting shrimp cultivation, increase focus will be given in regulating shrimp culture for minimizing its negative impact on environment and agriculture (The Daily Star 2010). It has been found that this view was not taken without any opposition from the Department of Fisheries office in the sub-district of Shyamnagar. As the official holds the idea that the region should be brought more under shrimp cultivation and make more use of saline water, since that is the way the south western coastal region can be more developed (R. Biswas, Personal Communication 29th July 2010). However, in the context of climate change government’s planning seems more directed towards adaptation to climate change and in regard to agriculture the focus is on research and promotion of saline tolerant rice varieties.

Chapter 5: Conclusion
To shift the focus of this research from studying the causes of scarcity of fresh water to the contestation between saline water and fresh water was a difficult process. The study began with the objective of looking at the irrigation water scarcity in the south west coastal region in Bangladesh, where fresh water scarcity is  much reported. However, after going to the study area, where according to the BBS (2001) report majority of the people are still dependent on agriculture, in the first couple days it seemed difficult to find a village where people are still cultivating rice. In most villages in the Burigoalini union people are found to be completely shifted to shrimp cultivation. In the villages,therefore, although one can see the crisis of fresh water and find people spontaneously talking about increase in salinity resulting into displacing rice cultivation, asking about the causes of scarcity of water for agriculture remains no longer relevant. As it already been mentioned, the government officials, the NGO officials and local government members are also found to be talking about the drinking water scarcity but no one seem to notice the scarcity of water for agriculture. Still pursuing the ‘unpopular agenda’ of looking at caused of the scarcity of fresh water, gradually the focus of the research is shifted to look at all the contradictions in livelihoods, waters, institutions and policies. Among all the contradictions the biggest contradiction seems that people cultivating rice is not being addressed by any department of the government offices except for Department of Agriculture.
   Focusing on the people’s practice of conflicting livelihood the study reveals that the contestation between saline water and fresh water in the south-western coastal zone in Bangladesh, can be traced in history in the way water has been managed and the way political economic forces influenced water systems. Therefore, reflecting back on the way water scarcity is understood for this study, the findings show that water crisis in the study region is not an outcome of biophysical condition or population pressure; it has resulted from a complex array of political, economic and institutional factors that shaped and is shaping the water regime. The conflict between water is taking place through a political process of marginalization of water for agriculture with an economic interest, in absence of integration at the institutional and policy level.

 There has been a shift in the state’s roles with regard to water and livelihood due in greater integration to global markets and under the influence of structural adjustment policies. It has been found that the state’s role in water management in the south western region continually lacked the participation of the people. The water system, as it has been described, changed with the construction of the polder under the green revolution paradigm and later with the expansion of shrimp culture. In both two cases the participation of the local people was not ensured. In the first case of the Coastal Embankment Project, it has been recognized by the key institutions in the water sector that exclude local people’s knowledge and participation in the planning process pose a challenge in operation and maintenance of the infrastructure. At the second stage, the state’s focus on growth in export sector and support to the shrimp culture as an export-oriented crop marginalized the majority of the people practicing agriculture. This marginalization of subsistence agriculture and consequent environmental changes has thus resulted into a conflicting water regime.

The political ecological approach in studying the contestation between two waters i.e. the saline water intrusion and crisis of fresh water helps to identify the competing interest among actors. Thus, a political ecological quest of whose interest prevails in changing the water system reveals power relations in the allocation and distribution process both at the policy and local level. The study shows that determining which water will be available in the water system and the distribution of the available water is shaped by relations of power. Shrimp cultivation in the study area was initiated by either the local elites with large landholdings or big investors from outside with political power. The profit interest of these investors in shrimp sector and the state’s interest in foreign currency together resulted in an expansion of shrimp culture even without putting into place any policies regarding water, shrimp and agriculture at the beginning. There was also no institutional mechanism to protect the local subsistence farmers’ livelihood and the environment. Although some institutions and policies later evolved to deal with the social and environmental costs of shrimp culture, these institutions and policies are not co-ordinated. Besides, corruption and rent seeking behaviour of the officials at the key institutions also play an important role in shaping this conflicting livelihood and water regime.

At the village level access and control over water are determined by ownership and control over land. Therefore, farmers’ access to water is found to be determined by their ownership of land which is the main productive resource in rural Bangladesh. Ownership of land as a productive resource not only facilitates access to water but is also crucial for production of power to determine control over the water resources. Thus it has been observed that the land rich people are connected to the local politics and they are also connected with the local administration. The local government unit i.e. Union Council is also aligned with the land rich people. Therefore, they have power to manipulate local administration and rules for having control over water. Union Council has a crucial role to play in increasing participatory management of water and poor’s control over the water resources. However, it has been found to be ineffective in this regard.

The conflict between waters still continues in the south-western coastal region in Bangladesh, where farmers can still continue to cultivate rice besides shrimp culture. This mixed cultivation is important for the farmers in the study area, however, the importance is not identified or recognized by the policy making agencies. Although at the policy level there is an emphasis on the promotion of mixed cultivation, this is not transmitted in terms of interventions. Thus, the co-existence of the shrimp and rice cultivation is found to be not reflected at the institutional level. It has been observed that there is debate at the institutional level whether shrimp cultivation is a crisis or an opportunity. Thus, there is a debate whether intrusion of saline water should be stopped or not. Determining whether shrimp cultivation is a crisis or an opportunity goes beyond the study objective, but from the study findings it can be argued that farmers require both waters and presently they are adapting to the conflict between the waters by themselves. It has been found that farmers, a majority of them who are poor, do have recommendations to improve their livelihoods. For instance, for agriculture they need to have watersheds to harvest rain water, to have the right to use the public water bodies and also need deep tube wells. However, they do not know whom to communicate their needs for water for agriculture. On the other hand, farmers also need saline water for shrimp culture for which they need opening of sluice gates at certain times. However, they also do not know whom to go for their needs regarding water for shrimp. 

In the study village it has been found that the people particularly the poor are paying for all kinds of water they need. For shrimp cultivation they are paying not only for pumping the water in to the field but also to open the sluice gates. The irrigation water is privatized. For drinking water the poorer households are paying for the maintenance of the GO or NGO installed tube wells and filters. The creation of the Water Management Organization is leading to situation where the cost of water is transferred to the people. This information shows that there is an increase in trend of government minimizing its role in providing water for life and livelihood. The water management organizations are created at the local level for operation and maintenance of polders or government installed water sources for cost recovery are considered as a step towards privatization of water. In the context of the vulnerability of the farmers due to the conflicting livelihood, privatization of water can further decrease their access to water.

The struggle between the waters relating to livelihood is constituted within the contradiction in institutional arrangement and conflicting policies. This conflict can only be solved with better co-ordination and integration at the policy level and interventions. Prioritization of shrimp cultivation has caused disruption to water system and degradation to environment. It also led to disruption of agriculture in many areas where the environmental change has been irreversible. Moreover, the study findings suggest for the farmers growing rice is still very important. It is important to recognize that for the farmers in the study area, practicing mixed cultivation and thus having both saline and fresh water are crucial. Thus, state’s promotion of shrimp culture undermining farmers’ aspiration can only intensify the conflict and eventually change the water system completely. Within this context, it is important for integrating the policies surrounding water, agriculture and shrimp in the south west coastal region in Bangladesh. In the regions where farmers are still cultivating rice besides shrimp, there is a need to address their need for fresh water as well as promotion of mixed cultivation. Zoning for shrimp and rice cultivation in the coastal area has to be done with wider consultation with local people. In the context of climate change, there is an increasing concern about the scarcity of fresh water as well. The impacts of climate change such as an increase in salinity has to be taken in to account while planning and zoning for rice and shrimp cultivation in the coastal region. Therefore, integrated policies are required for polder management, water management and intervention concerning shrimp and rice cultivation in the coastal region in Bangladesh which need to be formulated in a participatory way incorporating people’s aspiration and local knowledge.
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� This interview was conducted on 11th August 2010.


� The Shrimp Policy (2008) has been finalized, yet to be approved by the National Parliament.


� Taka is the currency of Bangaldesh. 1 euro= 96.38 taka.


� Bigha is the unit of measurement of land in Bangladesh. One bigha land equals to 0.1338 hectare or 0.3306 acre. So, three bighas of land is close to one acre of land. One bigha of land means 33 decimals of land.





� Interview was conducted at the Department of Agriculture in Shyamnagar sub-district office on 29 July 2010


� This comment was made by a small farmer during an interview in the study village on 7th August 2010.


� This interview was conducted in the study village on 4th August 2010.


� This interview was conducted with the informant named Chondidas on 6th August 2010.


� 1 bigha=0.3306 acre of land. Therefore, 5 bigha is approximately 1.65 acres of land.


� 1 maund=37.32 kg of rice


� A quote from the interview carried out with a small farmer in the study village at his household on 5 August 2010.


� Interview conducted at the sub-district office on 29 July 2010.


� This was informed in the FGDs done with the farmers between July 30 to August 5 in 2010.


� Telephone interview of the Upazila Executive Officer was done on 13 August 2010.


� This interview was done with an official at the BWDB office in Dhaka on 18th August 2010.


� Shrimp Culture Project, was undertaken in 1986 by the Department of Fisheries with financial assistance provided by World Bank and UNDP (Guimaraes 2002). 


� The interview with the member of Union Council was conducted at the Union Council Office on 4th August 2010.


� The interview was conducted in the BWDB office in Dhaka on 19th August 2010.


� Both interviews were conducted at the sub-district government office on 29th July 2010.


� It was mentioned by the official at the Department of Agriculture in the Sub-district office of Shyamnagar on 29th July 2010.


� It was informed by the farmers in FGD on 1st August 2010 in the study village.


� From the interview with the BWDB official at the Dhaka office on 18th August 2010.


� Interview conducted at the sub-district office on 29th July 2010.
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