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A B S T R A C T   

One of the major challenges in the world today is to recognize, maintain and/or enhance beneficial contributions 
of nature to people with minimum distortions to the local ecology. Using both qualitative and quantitative 
methods and a context-specific perspective, the present study identifies and assesses various cultural ecosystem 
services people obtain from traditional water bodies in West Bengal, India. The study also explores the ways to 
incorporate cultural ecosystem services in management initiatives of traditional water bodies at local level. It is 
found that people obtain a variety of non-material benefits from the traditional water bodies which include 
artistic inspiration, cultural heritage, social relationship, and various services relating to religious, spiritual, 
aesthetic, recreational and environmental aspects. The cultural ecosystem services are often not documented in 
empirical studies and are declining due to socio-cultural and environmental changes in the region. It is observed 
that use of these cultural ecosystem services by households vary significantly with their cultural practices, socio- 
economic (e.g. wealth and social status of households) and demographic characteristics (e.g. age, gender and 
education level of household head). Thus, mainstreaming cultural ecosystem services that are generally not 
amenable to biophysical and/or monetary matrices can play a crucial role in sustainable use and management of 
traditional water bodies.   

1. Introduction 

Cultural ecosystem services are described as the non-material ben
efits people obtain from ecosystems in the form of one’s spiritual 
enrichment, recreational benefits, and aesthetic experiences (Dickinson 
and Hobbs, 2017). Cultural ecosystem services are directly perceived by 
people and have links with cultural wellbeing of the communities 
(Ahammad et al., 2019; Wangai et al., 2017). Studies on cultural 
ecosystem services are frequently found in industrialized countries 
focusing largely on limited aspect of recreational services (Hermes et al., 
2018) and ignore other subtle but quite obvious aspects of cultural 
ecosystem services including cultural identity and survival of the 
traditional communities which can be effectively used as policy tools for 
protection of local ecosystems (Clements and Cumming, 2017; Ho et al., 
2018; Vieira et al., 2018). 

Although the concept of cultural ecosystem services was first intro
duced and popularized by the Millennium Ecosystem Assessment Report 
(MEA, 2005), the role of local and indigenous knowledge in under
standing nature’s contribution to people has not been sufficiently taken 

into account in scientific approaches (Parsons and Fisher, 2020). This is 
true because cultural ecosystem services are often regional, community- 
based and individual-specific as it depends on the personal interests of 
people as well as community that benefit (Polishchuk and Rauschmayer, 
2012). Hence, study on cultural ecosystem services requires a context- 
specific approach rather than a generalized perspective in order to 
improve our understanding of local sensitivity towards cultural 
ecosystem services (Schmidt et al., 2017). 

Studies on tank ecosystem have mainly highlighted various aspects 
of tank ecology including flora, fauna, and groundwater recharge, and 
ignored the cultural dimension of tank water bodies (Ariza et al., 2007; 
Reddy and Behera, 2009; Chowdhury and Behera, 2018). In recent 
years, authors have argued in favor of spiritual, religious, and cultural 
significance and identity of the landscape as instruments for conserva
tion of ecosystem (Chowdhury and Behera, 2021; Ko and Son, 2018; 
Fraser et al., 2016). Thus, it is necessary to discuss the cultural 
ecosystem services that are meaningful to the imaginaries of local resi
dents and stakeholders in their everyday life. Hence, household 
perception and uses of cultural ecosystem services may help to 
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A B S T R A C T

The paper attempts to assess the economic values of provisioning ecosystem services people obtained from
traditional water bodies, and identify and analyse determining factors that are likely to influence household
collection of the same. Descriptive statistics and Poisson regression model has been used to analyse the data
collected from 150 households residing around three selected tanks. The study finds that the average household
income from agricultural activities linked with tank during 2016–2017 was estimated to be INR 1033 (16 USD),
INR 7216 (112 USD) and INR 7044 (109 USD) for Alam Sahar, Harda Jhil and Rishi Bundh tanks, respectively.
Regression analysis suggests that households with more female members and livestock, younger household
heads and lower social caste backgrounds tend to obtain more provisioning ecosystem services from tanks.
Households located far away from the tank collect less tanks products. The findings have important policy
implications for poverty alleviation and addressing malnutrition and food security problems in rural India.

1. Introduction

People obtain a variety of benefits, both tangible and intangible,
from ecosystems (Millennium Ecosystem Assessment, 2005). The con-
cept of ecosystem services is referred as the economic, social and
ecological contributions of ecosystems to human (De Groot et al., 2012;
Pittock et al., 2012; Müller and Burkhard, 2012). Identification of
various ecosystem services and their beneficiaries and/or users are
essential for sustainable management of ecosystems. The complex and
dynamic interactions between ecosystems and people have resulted
in exponential rise of ecosystem services research in recent decade
(Maestre-Andrés et al., 2016; Mensah et al., 2017). The economic value
of ecosystem services reflects the relative importance of ecosystem
services in monetary terms (Nieto-Romero et al. 2014). Valuation of
ecosystem services and incorporation of these values into the decision
making processes may help in sustainable use and management of
ecosystem (Geijzendorffer et al., 2015). Moreover, reduction of rural
poverty relies on continuous flow of the benefits from ecosystems
(TEEB, 2010). The current social and neoliberal economic system have
failed to recognize the important life-supporting function and economic
and socio-cultural values of nature and hence it is responsible for large
scale degradation of the environment (Potschin and Haines-Young,
2017).

Although it is conceptually understood that ecosystem services have
an important role in promoting every aspects of human well-being,
majority of existing studies have mainly focused on nature’s contribu-
tion to overall well-being of people (Koko et al., 2020; Lapointe et al.,

∗ Corresponding author.
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2021; Marshall et al., 2018; Suich et al., 2015). It is observed that the
concept of ecosystem services tend to bridge the natural and human
spheres and viewed as an integral part of broader socio-ecological
systems (Lamsal et al., 2015; Lele and Srinivasan, 2013; Maynard et al.,
2015). It is also understood that in-depth study of people-nature inter-
actions are often necessary to understand the benefits people obtain
from ecosystem (Potschin and Haines-Young, 2017; Chowdhury and
Behera, 2021), where inputs from human being constantly received
across different stages of the production of ecosystem services (Palomo
et al., 2016). Limited studies exist that have exclusively focused on
the social distribution of the contributions of nature (Lakerveld et al.,
2015; Cáceres et al., 2015; Zhang et al., 2016). It is important to
note that although contribution of ecosystem has been specified as
social coherence, security and freedom (MEA, 2005) but its equitable
distribution among different segments of local communities are not
given emphasis. Several studies point out that poor understanding of
economic value of ecosystem services and its social distribution is
one of the prime causes of mismanagement of ecosystem (Kubiszewski
et al., 2013a; Costanza et al., 1997; Hartel et al., 2014; Sharma et al.,
2015). Hence, lack of proper understanding of the actual economic
value of ecosystem services within existing local socioeconomic settings
may not capture the true value of traditional water bodies, which may
result in less informed management decisions of tanks and that caused
their degradation.
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Institutional dynamics and water resource management: the 
case of traditional water bodies in West Bengal, India
Koushik Chowdhury and Bhagirath Behera

Department of Humanities and Social Sciences, Indian Institute of Technology Kharagpur, Kharagpur, India

ABSTRACT
In recent years, the adverse effects of growing water scarcity on the 
lives and livelihoods of poor people have become a major policy 
concern in India. This paper reviews the effectiveness of macro-level 
policies for rainwater conservation and critically examines micro-level 
local community institutions for the sustainable management of 
traditional water bodies. Using Ostrom’s design principles and qua
litative data from three different multipurpose tanks, the study finds 
that management decisions at the local level have benefited few 
influential members of local communities and deprived a large num
ber of poor households from resource uses, making the local institu
tions ineffective.

ARTICLE HISTORY 
Received 28 March 2020  
Accepted 8 April 2021 

KEYWORDS 
Institutions; tank 
management; socio-politico- 
ecology; self-governance; 
West Bengal; India

Introduction

Traditional water bodies such as tanks are inextricably associated with the cultural and 
socio-economic conditions of people in rural India. Historically, these water bodies have 
played a significant role in promoting livelihood activities by maintaining an all-round 
socio-ecological balance in rural human settlements (Reddy & Behera, 2009a). These 
century-old water infrastructures were developed and maintained by rulers with the 
active participation of local communities for harvesting and storing rainwater and sub
sequently using it for irrigation, domestic uses and recharging groundwater throughout 
the year (Ariza et al., 2007; Siddaiah & Chandrakanth, 2011). In addition, these water 
infrastructures also help control floods and combat the adverse effects of prolonged 
droughts. In India, these traditional water bodies provide livelihood security to millions of 
poor people living especially in fragile semi-arid regions (Reddy & Behera, 2009b).

Traditional community-based local institutions that had managed water resources 
sustainably in India for centuries have come under tremendous pressure in recent 
decades because an emerging class of elites exploited their power to make decisions 
through political patronage, while the rapid spread of commercialization and consumer
ism in rural areas led to the encroachment of tank areas and the disintegration of 
collective action as well (Balasubramanian, 2006). In addition to increased uses of ground
water, the functioning of traditional tank institutions has also dramatically changed due to 
the altering laws of land ownerships and farmers’ changed attitude towards surface water 
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Abstract

Traditional water harvesting systems are multi-functional in

nature and provide a variety of ecosystem services that con-

tribute to the overall wellbeing of local people. This study

aims to identify and analyze the factors influencing the vari-

ations in the level of awareness across households residing

around three selected traditional water bodies in the Indian

state of West Bengal. Ordinary least square (OLS) regres-

sion models have been used to identify and analyze the

determinants of household perception on ecosystem ser-

vices from tank water bodies. Results show that while a

majority of households have strong perceptions on the pro-

visioning and cultural ecosystem services of the tanks, the

household perceptions on regulating and supporting ser-

vices of the tank is found to be relatively weak. Households

belonging to lower caste and poor are likely to be more

dependent on ecosystem services from tanks than upper

caste and rich households, and hence they have better per-

ceptions of provisioning ecosystem services. Households’

awareness about provisioning ecosystem services is nega-

tively related to their level of education and wealth. It is

observed that household awareness about regulating and

supporting ecosystem services is positively associated with

the level of education of the households, ownership of tube

well and private tanks. While it is essential to consider

household perception on all the ecosystem services for sus-

tainable use and management of traditional water

harvesting systems, incorporating the local norms, customs
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A B S T R A C T

The present study aims to identify and analyze factors responsible for the discontinuity of irrigation tanks and
the declining groundwater levels in the Indian state of West Bengal, and attempts to establish the link between
age-old water-harvesting structures such as tanks (surface water) and groundwater recharge. Using district-level
secondary data from 1992 to 2011, a fixed effect and dynamic panel regression models have been estimated in
order to identify the determinants of the performance of irrigation tanks and the decline of groundwater levels,
respectively. The results indicate that, while the average annual rainfall positively influences the performance of
irrigation tanks, the mechanization of the farms, the density of the wells, increased rural population and per
capita income adversely affect the performance of tanks. The results of the determinants of the decline of
groundwater levels show that, while the average annual rainfall, density of tanks and forest cover are likely to
influence groundwater levels positively, the density of wells is found to be adversely affecting the groundwater
levels in the state. The interaction between tank irrigation (surface water) and groundwater levels is found to be
strong. Hence, both tank irrigation and well irrigation should be used as complementary methods. rather than
substitutes in order to maintain a hydrological balance, and use and manage water resources sustainably in the
long run.

1. Introduction

Sustainable management and the use of water resources is critical
for the overall development of human society. In this context, it is
important to understand the dynamic and complex links between
groundwater and surface water and their interactions. This interaction
takes place through physical linkage and the hydraulic connectivity of
water among rivers, wetlands, tanks, and surrounding catchments.
Surface lateral flow and infiltration or exfiltration enhance the inter-
action between surface water and groundwater (Sophocleous, 2002;
von Brömssen et al., 2014). These groundwater and surface water in-
teraction processes depend on the magnitude of the recharge and
antecedent of soil-moisture and aquifer conditions (Wood et al., 1990;
Biswas et al., 2017). In drought-prone regions, tanks are dug to harvest
rainwater and are often used for percolation to recharge groundwater
(Reddy and Behera, 2009). Degradation of tanks and the encroach-
ments of their catchment areas can disconnect the link between surface
and groundwater, resulting in the loss of both surface and groundwater
that can jeopardize the sustainability of agriculture activities and the
local ecosystem. Therefore, a comprehensive understanding of the link

between tanks and groundwater is important for an effective and sus-
tainable use and management of water resources, especially in the
context of rain-fed and drought-prone regions.

Globally, groundwater is an important source of water for people in
rural areas, as about 85% of rural populations depend on groundwater
for a variety of domestic and irrigation purposes (World Bank, 2010).
India is one of the largest users of groundwater resources in the world,
which extracts about 230 cubic kilometers per year (CGWB, 2014;
Varua et al., 2018; Prasad and Rao, 2018). More than 63% of agri-
cultural land in India is irrigated using groundwater (GoI, 2015). In arid
and semi-arid areas, 60–100% of the water supply depends on
groundwater (Hetzel et al., 2008). Overuse and over-extraction of
groundwater is associated with the significant risks of depletion and the
long-term irreversible degradation of water and contamination of
groundwater (Prasad and Rao, 2018). Sixty percent Indian districts
have already shown evidence of either groundwater depletion or con-
tamination or a combination of both (Kulkarni et al., 2015).

Since independence in 1947 and especially from the 1960s, the
importance of tank irrigation has shown a declining trend when the use
of groundwater for irrigation started to grow rapidly as a result of the
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