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Abstract

The present paper critically examines water-assisted

developmental projects and their associated conflicts

through the lens of political ecology, with a particular

focus on hydroelectric power generation in the Global

South. These projects often catalyze localized socio-

cultural, political, and ecological tensions, especially in

indigenous territories where human–nature relation-

ships have evolved through colonial and postcolonial

ecological transformations. Our approach conceptual-

izes political ecology to explore the multidimensional

conflicts tied to such projects, using the Turga Pumped

Storage Hydroelectric Project in the Purulia district of

West Bengal, India, as a case study. This region exem-

plifies the socio-ecological conflicts between state-led

hydroelectric initiatives and the local indigenous com-

munities, providing critical insights into the broader

dynamics of water-based development in the Global

South. The five primary areas of inquiry in this paper

include (1) the environmental ramifications of the

Turga Pumped Storage Hydroelectric Project on

Purulia’s landscapes, wildlife, and ecosystems; (2) the

social consequences that have emerged, including

displacement, resource access disparities, and

challenges to local livelihoods; (3) the power dynamics
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that shape the decision-making processes surrounding

the project, shedding light on the role of government

policies and corporate interests; (4) comparative

analyses with similar hydroelectric projects globally,

providing valuable insights into the uniqueness of the

Purulia case; and (5) the policy implications and rec-

ommendations to ameliorate the conflicts and foster a

more sustainable and equitable approach to hydroelec-

tric development. This study highlights the critical role

of political ecology in understanding human–nature
conflicts and resource management. It emphasizes the

need for an integrative approach that considers both

technological and socio-political aspects. The Turga

Pumped Storage Project in Purulia offers broader

insights into the global challenges of sustainable energy

and climate change, underscoring the importance of

inclusive and environmentally responsible energy pro-

duction and resource management.
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1 | INTRODUCTION

Hydroelectric power generation allied with water-aided policy is an integral part of ensuring
sustainable water security in the 20th century. The contemporary renaissance in renewable
energy production through hydroelectric power generation becomes an ideal tool for sustain-
able energy production, but it is also connected with a set of socio-political and ecological
debates and conflicts. Developmental policy-related conflicts often take place in areas where
the local commons live closely coordinated with the natural environment, and this relationship
deteriorates because of policy-aided construction on the site (Osborne et al., 2021). The use of
political ecology (PE) in this context is not only to understand power relations; but to empha-
size the tension between human nature, water allocation, land utilization, and deforestation. In
the Global South environmental policies are not always passing through in a linear way, rather
they connect multiple socio-political and ecological aspects within a territory (Mukherjee et al.,
2020). Over the past two decades, the subject matter of PE expanded rapidly and instead of its
traditional loose coherent theory, it deals with normative persuasion of resource utilization and
sustainable future. More importantly, PE delves into how environmental issues connects with
the political economy and a set of socio-cultural attributes (Swyngedouw, 2009).

1120 KAR ET AL.



The basic premise of PE is that environmental issues are not apolitical, rather it connects how
different actors act to frame the policy and the response of other users or the people who will
receive direct impact (positive/negative) from the policy. In Indian consideration, the hydroelec-
tric power generation projects have a long history of local conflicts. Especially so in the Global
South where water-aided policy through hydroelectric generation also brings with it a socio-
ecological transformation in certain areas (Underwood et al., 2020). For example, in northern
India, the Kuther, Bijolo, Hull, and Jispa hydroelectric projects on the Ravi and Chenab Rivers
allied with local protests due to the depletion of natural water sources, deforestation, and risk to
sacred and wildlife (Del Bene, 2018). These concerns raised by local inhabitants have been studied
in scientific literature and show how the ecology of the western Himalayan region is under threat
due to hydroelectric power generation (Asher & Bhandari, 2021; Kaintura et al., 2024). The con-
struction of hydroelectric power is abundant in the hilly and the plateau regions which provides
the required geo-lithological structure for the construction of water reservoirs and are sometimes
aligned with a particular river basin (Rahaman, 2020; Sahu et al., 2020). In some instances, in
India, hydroelectric power generation is an integral part of rural development (Kelly-Richards
et al., 2017). Among these hilly parts the northeastern states of India are considered the “Power-
house of the Country” (Deshamukhya & Choubey, 2023) which undergoes through what has
been called the “Hydro Rush” (Huber & Joshi, 2015). For example, Sikkim state has a total num-
ber of 47 hydroelectric power plants (Tamang & Mohapatra, 2022) and has been named the
Future Powerhouse State in India (Baruah et al., 2021); but at the same time, the region also
undergoes with the ecological transformation that arises socio-political conflicts. In this regard,
the “Narmada Bachao Andolan” was the first “grassroots ecological movement” (Gutierrez
et al., 2019) standing for the foundation of political economy through hydro-social aspects
(Palomino-Schalscha et al., 2016). The concept of “Water for Energy” (Espinosa et al., 2021) is an
integral part of development projects in the Indian geopolitical context, where the natural system
for water consumption and energy production is an avenue for national growth. Although in a
reverse angle, the notion of water for energy also brings a critical appraisal of “large-dams-as-
usual” (Huber & Joshi, 2015) which stands for the immoral social and wobbly ecological aspects
of hydroelectric power generation. In some instances, the megawatts production from the project
is lesser than the adverse socio-environmental impacts associated with the hydroelectric power
project (Bakken et al., 2014; Kelly-Richards et al., 2017).

The present paper theorizes the concept of PE through microlevel assessment, for which we
have considered the Turga Pump Storage Project (TPSP) in the Bagmundi block of Purulia
district, West Bengal state, India, as a case study. The TPSP, situated in the hilly landscapes of
the Purulia district, marks a significant investment by the authorities and it forms an important
part of their water-aided development policies. Initiated against the backdrop of ecological
stress, prolonged droughts, and water scarcity, the project is placed in the Bagmundi block
which is a hilly portion of Purulia district, in the westernmost part of West Bengal.
Physiographically, the region falls under the Chotonagpur plateau region, characterized by dry
sub-humid climatic characteristics with frequent drought and water scarcity (Kar et al., 2023).
The hydroelectric power project is one of the water-aided development projects in the
Bagmundi region (Paul & Das, 2022), which employs dam structures in the hilly expanse of
Bagmundi block (Das et al., 2020). The focal point of this article lies in unraveling the complexi-
ties of the Turga Hydroelectric Project, where the pursuit of sustainable energy generation col-
lides with the concerns of local indigenous communities. The Purulia district’s socioeconomic
and ecological intricacies, coupled with the geophysical allure of the Bagmundi block, set the
stage for a nuanced analysis. The conflict between governmental initiatives for hydroelectric
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power and the indigenous communities’ resistance unfolds against the backdrop of deforesta-
tion, affecting not only human societies but also triggering human–animal conflicts due to
shrinking territorial areas for wildlife (Hazari & Bhui, 2021). The different issues are allied with
TPSP generate a set of questions, applicable to a range of water-aided development policies in
the Global South.

To understand the complexities of water-aided policies, the theoretical foundation of PE is
crucial, as it illuminates the multifaceted landscape of development policies (Bryant et al., 2011;
Dallman et al., 2013). PE emphasizes identifying winners and losers (Robbins, 2019;
Watts, 2017), understanding the roles of various actors (Sovacool, 2021), and uncovering the
fundamental conflicts that arise within such policies (Gonz�alez-Hidalgo & Zografos, 2020).
The hydropower development and associated local aboriginal conflicts in the Bagmundi block
of Purulia district are examined through a microlevel case study, utilizing PE to explore how
socio-political dynamics interact with technical development efforts. The novelty of the present
paper lies in its advancement of the discourse on development projects, specifically by concep-
tualizing the application of PE at a microlevel, particularly within the Global South. Thus, this
study not only examines the meaning of development projects and who benefits from them but
also questions the long-term trajectory of these projects by delving into critical socio-political
aspects such as power imbalances, local resistance, and governance frameworks. This nuanced
focus enriches the current understanding of water-driven policy conflicts, adding a layer of
depth to the global PE framework.

2 | LITERATURE REVIEW

2.1 | How political ecology works

The interdisciplinary approach of PE explains the complex interconnectedness of human–
environment relations. The application of PE in the research field is primarily made by Western
academics to highlight the analytical approach that integrates ecological issues with political
understanding (Nichols & Del Casino Jr, 2021; Robbins, 2019). The multidimensional approach
of PE endorses a set of distinct but interconnected issues while addressing ecological changes
and issues from the standpoint of political economy (Fernando, 2020); this includes a series of
questions, that is, how the development policies work (Haggard & Kaufman, 2018), who are the
primary decision-makers (Ralston et al., 2021), who are the winners and losers (Nuetah &
Xin, 2017), what are the different type of conflicts related to environment policy
(Le Billon, 2015), and how far the policies are sustainable for the overall ecology (Lederer
et al., 2018). Although the subject matter of PE is dynamic (Watts, 2015) and interconnected
with multiple discipline (Turner, 2015); the utilization of its full potential is yet to achieve in
academia. Earlier, it was used in disciplines like economics, environmental history, and social
science (Watts, 2015), which limited the scope of PE to understand environmental issues
(Gillespie & Perry, 2019). Though the term “Political Ecology” dates to 1934, it gained recogni-
tion as a distinct field of study in the 1980s. Originating from the collaborative efforts of social
scientists from disciplines such as sociology, environmental history, and forestry (Sultana,
2021). However, in contemporary world, PE creates a more correct understanding of the
environmental issues in the Global South (Watts, 2017).

The theoretical foundation of PE for the Global South was integrated from the colonial era,
where uncontrolled resource utilization was meant to enhance the wealth of Europe. Which
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shows unequal power relations in national and international domains (Prieto et al., 2023;
Watts, 2017). Before the colonial period, if we consider Indian civilization, then human liveli-
hood was developed more in synchronization with their surrounding natural environment,
where the finite and renewal resources were used through the well-structured social model,
causing few environmental issues. However, during the colonial era, large-scale resource utili-
zation manifested through environmental degradation, which was the carried out for the wealth
creation for Western Europe (Nayar, 2014). For example, the Industrial Revolution in Britain
drove the forced cultivation of indigo in Bengal and cotton in Gujrat and the Decan Plateau
(Roy & Roy, 2019). In this way, the political power game generated two separate parties,
Indians as losers and Western European societies as gainers (Cohen, 2023; Sahoo, 2014). During
the colonial era, the implementation of British political and economic systems affected different
localities in India differently, resulting in diverse regional responses across the Indian subconti-
nent. For example, apart from the agricultural expansion, regions like Bangla–Bihar–Jharkhand
faced drastic deforestation for expanding railway tracks and using wood for railway sleepers
(Damodaran, 2002; Gupta, 2020). The destruction of natural resources led to anti-colonial local
movements like “Santal Bidroho,” which merged with the national struggle for independence
(Guha, 2011). However, the collapse of the British Raj did not modify the resource management
strategy in the postcolonial phase, as this system and strategy continued after the independence
from Britain (Jakob and Steckel, 2022). The nature of developmental projects is typified by
resource-exhaustive industrial activity, where schemes like hydroelectric projects and the con-
struction of big dams becomes an integral part of development significant (Boelens et al., 2019).
These development projects are a continuation of the colonial policy, where a specific group of
people and natural resources within a nation are exhausted by another group, which leads to
postindependence ecological protests especially from the marginal and powerless community.
Among the post-independence ecological movements, the Chipko movement, the Appiko
movement, and the Silent Valley movement show socio-political and ecological hustle
connected with development projects (Shiva & Bandyopadhyay, 2019).

2.2 | Political ecology and environmental issues

In the first phase of any policy analysis, PE produces grounded material historical argument to
explain the current state of things or simply it sets out the narrative explanations or “why expla-
nations” (Robbins, 2022). In the second phase, the multidisciplinary nature of PE complicates
explanations by offering diverse perspectives and narratives. This is the reason why PE has its
own crucial lens for examining complex environmental challenges (Görg et al., 2017).

PE provides a conceptual foundation to dissect the interconnected choices made by humans
in shaping policies related to the environment (Robbins, 2019). PE emerged as a discipline
aimed at unraveling the intricate relationship between environment, resources, and humanity
(Kenney-Lazar et al., 2023) that connects the diverse array of socio-political and ecological
issues allied with developmental policy. More importantly, PE reveals the “Westernized” way of
water policy (Durnik, 2008) which underlies rural development, particularly in the Global
South. Any sort of resource developmental project, that is, hydroelectric power generation, has
two successive stages, one is the input, and the other is the output stage. The input stage
includes construction and estimation of how much the ecology is going to be at risk, while at
the output stage, one group of people gets the benefits while another group of people, often
those who are close to nature, experience ecological damage. In both stages, a group of actors
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act in a certain way with the association of power relation. Incorporating the stages of PE and a
wide range of social, political, and environmental aspects is crucial when studying one of the
most important pillars of water security: water management. The application of PE in water-
aided developmental policy especially in Global South is required, due to its interdisciplinary
approach, shedding light on the overall ecological crisis by bridging the realms of social and
physical sciences (Kull & Rangan, 2016; Lave, 2014). This inclusive perspective allows PE to
interpret a diverse array of environmental issues, ranging from land grabs and water insecurity
to man–animal conflicts and policy assessments. The last two decades have seen a significant
increase in the use of PE approaches to understand the dynamics of human–environment
relationships globally, particularly in the Global South (Bruun & Kalland, 2014).

2.3 | Human–nature conflicts in the context of hydroelectric power
projects

Micro-politics within the context of human–environment relations has become a focal point in
PE to evaluate environmental challenges (Spencer, 2021; Brown, 2017). Although the literature
in the domain of PE is not neatly confined, examining the broader spectrum of resource-related
power dynamics reveals the prevalence of environmental degradation (Van Assche et al., 2017).
Studies within this framework have delved into discerning winners and losers in the realm of
resource redevelopment policies (Blake & Barney, 2018). In the Indian context, water-driven
land reclamation policy in Tamil Nadu state shows that the political economy of the state is set
up by grabbing land from local farmers (Baka, 2013, 2017). The same parallel scenario unfolded
in West Bengal with the “Tata Nano Singur Controversy,” where land acquisition for a Tata
Motors factory faced protests by local farmers, bringing to light issues of displacement and
livelihood concerns (Das, 2016). Another poignant illustration of environmental degradation is
seen in Indonesia’s palm oil production and deforestation, causing tensions between indigenous
communities due to forced land grabbing (Li, 2018).

Water-aided development strategies, especially hydroelectric projects, have consistently
sparked debates in academic circles (Koirala et al., 2017). These debates stem from misconcep-
tions surrounding development projects, emphasizing that sustainable development involves
more than the exploitation of water or land resources. It needs a harmonious integration of
diverse resources, communities, and organizations. Studies in India have highlighted the adverse
ecological impacts of hydroelectric projects on rivers, disproportionately affecting marginalized
communities (Hill, 2017). Among these communities, indigenous populations often endure most
of the negative consequences due to their closer connection to nature than mainstream society
(Maher, 2019). For instance, the Bajoli-Holi hydroelectric power project in Himachal Pradesh cau-
sed extensive deforestation, leading to protests by the local Gaddi tribe, who depend on the
region’s natural resources for their livelihoods (Asher & Negi, 2023). A similar narrative unfolds
in Kerala, where the Anakkayam small hydroelectric project raises ecological concerns in a region
prone to landslides (Kuriakose & KylasamIyer, 2016). The economic, socio-cultural, and environ-
mental crisis faced by the Kadar tribal communities in the wake of forest loss has created a micro-
cosm of intricate challenges posed by hydroelectric developments (Xavier, 2018). In some
instances, dam development projects for hydroelectric power generation exaggerate environmen-
tal conservation and sustainable energy production benefits. For instance, the Ranganadi hydro-
electric project aimed to mitigate floods in North Lakhimpur town of Assam state, which was
proven wrong in the 2008 flash flood that affected the downstream local commons
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(Sharma, 2018). Despite the unstable geology of the northeastern part of India, the region has the
highest concentration of dams for hydroelectric power in the country. The region is also home to
many aboriginal communities, who are often exposed to natural calamities. However, these com-
munities show remarkable resilience, relying on survival strategies that are intricately connected
to their ecological knowledge and practices (Sankar Bandyopadhyay, 2019). This is the reason
water-aided developmental projects; especially hydroelectric power generation are always met
with mass protests from the aboriginal communities, as many proposed and operational dam sites
are concentrated in varied ecological and culturally rich regions (Huber & Joshi, 2015). The strug-
gle between capitalized and traditional modes of economy through water-aided policies is still
unresolved in academic debates. One group of scholars advocates for adopting a Westernized
mode of production (Lee, 2017; Rist, 2014), while another group sees traditional economic sys-
tems as the solution for achieving long-term sustainable development (Fischer et al., 2012;
Tödtling & Trippl, 2021). In these academic debates and environmental conflicts, the application
of PE to environmental issues and the exploration of human–nature conflicts (Gonz�alez-
Hidalgo & Zografos, 2020) highlights the need for a mix of these approaches. Additionally, the
critical analysis of water-aided development underscores the necessity of interdisciplinary
approaches to understand the complex web of interactions shaping environmental challenges
(Tvedt, 2021). The literature reviewed provides a comprehensive foundation for delving into the
nuances of the Turga Pumped Storage Hydroelectric Project and its implications on the environ-
ment, communities, and policies that seek to show the benefit of making use of PE approaches.
Here said the PE approach allows us to understand the interplay between human response with
developmental policy, alongside the fabrication of water-aided schemes where different actors act
is certain way.

3 | METHODOLOGY

In trying to understand the pre-implementation impacts of the TPSP, we applied qualitative
research methods in combination with an interpretive analytical approach to analyze the
primary data collected during the field visit. This primary data included interviews, observa-
tions, and surveys conducted on-site. Additionally, we analyzed secondary data, such as existing
policies, regulations, historical records, and relevant literature, to provide a comprehensive
understanding of the context and potential impacts of the TPSP before its implementation. We
have considered a particular case study method to allow in-depth methodical exploration of the
experiences and impacts of the project for the residents in the area studied. To understand the
perspective of people residing in different parts of the project area, we used focus group
discussions (FGDs), to understand the cumulative effects arising from TPSP (Foley et al., 2017;
Halseth et al., 2016), we classified the outcomes from the focused group interviews into
thematic segments: displacement issue, issues on water resource, deforestation, human–animal
conflict, hazard and socio-cultural impacts. These themes were identified by using thematic
data analysis methods (Chopra et al., 2022; Joffe, 2011; Terry et al., 2017).

3.1 | Study area

Purulia district is situated in the western part of West Bengal state, India considered often as
the dry drought-prone and backward (underdeveloped) section of the state (Kar et al., 2020,
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2023). Despite the tagline as backwards, the district is enriched in its cultural artifacts and long
colonial history (Kar et al., 2023). Geologically, the region is situated in one of the oldest ancient
crystalline rock strata. Despite receiving enough rainfall yearly (1400 mm on average), the
undulating topography, hard rock surface, and non-perennial riverine system make the region
one of the most water-scarce district in the state (Kar et al., 2020). Among the 20 blocks in the
district, Bagmundi is distinct for its cultural integrity of the aboriginal community and scenic
beauty with rich flora and fauna, which makes this part of the state one of the most popular
tourist destinations in the state (Malladeb et al., 2023). The block is situated in the south-
western part of the district (23�120 N 86�030 E), which is the segment of the Ranchi plateau
(Roy & Jana, 2015). This section has the major highland (elevation ranges from 475 to 700 m)
in the district after Bandwan block which acts as a drainage divide between the Subarnarekha
River basin and Kangsabati River basin (Younis & Ahmed, 2022). The block is about 427 km2,
with 138 total villages and eight Gram Panchayats, which has significant concentration of
aboriginal community (Mishra, 2017). Bagmundi is recognized as an area with severe rural
poverty and deprivation (Bose, 2016). About 53% of the working-age population has been found
to be non-working and among the working-age population about 40% population are from
small-scale agricultural labor, categories that have been found to be strongly related to regional
marginalization (Census Village Directory, 2011). This is the reason Bagmundi receives a
Backward Regions Grant Fund from the Government of India.

The dry subhumid climatic condition often witnessed a series of drought years (1976,
1979, 1980, 1982, 1983, 1985, 2001, 2003, and 2010) (Government of West Bengal
[GoWB], 2012; Palchaudhuri & Biswas, 2013). For this reason, the state authorities have put
in significant effort to overcome this situation through water-aided projects. That is, “Jol
Dhoro Jol Bhoro,” “Ushar Mukti,” and “Jalatirtha” have focused on enhancing dry land crop
production through irrigational development (Kar et al., 2023). On the other hand, a project like
Marble Lake water reservoir seeks to address household-level drinking water supply, particu-
larly at the village level of Bagmundi block (Kar et al., 2023). Among the different water-aided
projects Purulia Pumped Storage Project (PPSP) and TPSP (see Figure 1) aims to generate hydro-
electric power from human-made water reservoirs. Both the projects are associated with several
conflicts voiced by village commons, environmental activists, and social scientists
(Chakrabarty & Chatterjee, 2010). Although the proposed aim of the projects is to generate sus-
tainable local livelihood the past and present ecological destruction and ignorance of local job
opportunities the operational TPSP and Proposed PPSP allied with mass protest by village com-
mons, especially by the aboriginal communities in the region.

Considering it, the present article aims to provide a clear picture of the association of water-
aided projects and its socio-political and ecological dimensions in the Indian context. We have
considered the Bagmundi region in the Purulia district as a case study as it enables us to criti-
cally analyze this and therefore answer the main aim of the article.

3.1.1 | Water resource and the political economy in the district: A brief
history

A number of academic literatures from environmental history focuses on ecological transforma-
tion and different land use policies in the district during the colonial period (Damodaran, 2006;
Mahato, 2021). However, none of the studies has analyzed the ecological transformation related
to water-aided policies in the Purulia district. Table 1 represents a series of distinct phases
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moving from the colonial to the modern era showing the resource development policies and
tensions arising with particular attention given to socio-political and ecological issues.

The first phase of ecological transformation in the district began in the early 1870s when the
colonial administration aimed to support agricultural development in the deep forest regions of

F I GURE 1 Location map of the study area.

TAB L E 1 Distinct phases of political economy and water resource in Purulia district.

Chronology of
the phases Nature of the phase

Association of resource development
and PE

First phase
(1870–1910)

The colonial land use policy and
ecological transformation leads to
successive drought years

Uncontrolled deforestation for colonial
agriculture invasion leads to soil erosion, high
bed load in regional river, increasing
temperature with high evapotranspiration

Second phase
(1973–present)

Drought development program Past drought incidents in the district made it as
a literal drought-prone area, which becomes
prominent through enlisting the district in
Drought Prone Area Programme (DPAP)
onwards 1973

Third phase
(2000–present)

Contemporary hydroelectric power
development

Although the third phase primarily focused on
hydropower generation, various other water-
aided projects persisted in the region. During
this phase, in addition to a series of irrigation
development projects, hydroelectric power
schemes like TPSP and PPSP, which were
associated with local aboriginal protests, were
implemented
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the Chotonagpur plateau, including Purulia district (known as Manbhum during British rule).
This agricultural intervention resulted in extensive deforestation in the region. Concurrently,
there was a high demand for wood to construct railway sleepers, which further accelerated
deforestation in the untamed aboriginal forest areas to enhance regional connectivity.

The ecological fragility in the region intensified due to this rapid deforestation over several
decades. This led to increased evapotranspiration with rising temperatures, reduced soil mois-
ture content, and extensive land degradation through rapid soil erosion. During this phase,
local-scale irrigation heavily relied on ponds (small human-made waterbody) (Mahato, 2010),
which were also impacted by siltation caused by eroded materials due to severe soil erosion. All
these factors became more sadistic with the late onset of monsoon in 1985–1986 ending up with
severe drought situation in 1897. A study by Vinita Damodaran reveals that the regional ecolog-
ical destruction put the region in a vulnerable situation where trivial oscillation in monsoonal
rainfall caused successive droughts in 1896–97, 1899–1900, and 1907 (Damodaran, 2002, 2006).
The historical document of H. H. Haines reveals, “The forest flora of Chotonagpur region was
totally transformed from dense forest cover to a state of scrub” (Haines, 1910).

The second phase did not see events that had direct political effects, but successive drought
years tagged the district as one of the drought-prone portions in the state and country. This nar-
rative putting the district under the Drought Prone Area Programme (DPAP) schemes from
1973 onwards. However, debates are still ongoing about how and why the district is categorized
as one of the dry arid or semiarid regions, as the average annual rainfall is about 1400 mm. On
the other hand, after the postcolonial period, there were a series of drought years; 1976, 1979,
1980, 1982, 1983, 1985, 2001, 2003, and 2010 (GoWB, 2012; Palchaudhuri & Biswas, 2013),
marking the district as a literal drought region. The narrative of the district as drought prone
and sometimes considered as dry arid or semiarid without applying comprehensive scientific
assessment provides a barricade on the vision among the planners. This might be the reason
some of the government official documents considered the district as an arid region in the state.
However, the exceptional regional development of the surrounding regions of Purulia districts,
that is, Ranchi, Bokaro, and Giridih, which have the same geographical and climatic character-
istics, makes us question the effectiveness of the ongoing developmental policies in Purulia.

The third phase or the second stage of the postcolonial phase was marked by serious politi-
cal tensions including tribal rebellion movements (between the years 2000 and 2008) against
government authority, especially in Bagmundi and Bandwan block. This is due to the long-term
deprivation of indigenous communities in the region (Banerjee, 2010; Mukherjee, 2016). How-
ever, after this politically unstable situation, the district experienced a series of development
projects from year 2010 to the present. Among the development projects, the prime aim was to
strengthen the primary economic base of the district through the advancement of irrigational
projects, that is, “Ushar Mukti” (drought alleviation) and “MatirSristi” (Barren Land Rejuvena-
tion) contribute to the commendable reduction of wasteland areas. Simultaneously, initiatives
like “Jal Dhoro Jal Bhoro” (Preserve Water, Reserve Water) and “Jalatirtha” (Water Conserva-
tion) actively fostered the augmentation of water infrastructures (Kar et al., 2023). Within the
set of developmental strategies, aboriginal conflict was initiated due to ecological destruction
caused by the construction of the PPSP hydroelectric power project that was started in 2002 and
concluded in 2007. The aboriginal protest abounded in the portion of Bagmundi hill region,
against the ecological destruction of initiating the water reservoirs, that is, upper dam and lower
dam. Hence, Turga protest is not a sudden ecological movement, rather the fuel of the protest
was inbuilt since the inception of PPSP. The above-mentioned third phase through
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hydroelectric power generation and allied ecological conflict has been put forward in the
upcoming sections of the article.

3.2 | Data collection methods

The qualitative data collection was carried out in two steps; firstly, a literature review of schol-
arly articles and secondly through FGD and individual qualitative interviews (IQIs). These
methods are particularly suitable to help create an in-depth understanding of lived local com-
munity experiences (Adedoyin, 2020). Here, they help us to understand the grounded reality
and experiences of the events as well as people’s attitudes and experiences (Buckley &
Waring, 2013). Here, it allows us to uncover the underlying reasons for people’s behavior and
attitudes that are directly and indirectly associated with hydroelectric power generation in the
study area.

The initial motivation of this research was created as the researcher observed the ongoing
protests of the village commoners in the Bagmundi hill area against TPSP, protests that have
moved from local to state-level attention (Hazari & Bhui, 2021). Therefore, the background of
the strengths of qualitative data collection, helps us to understand the in-depth issues experi-
enced by villagers associated with TPSP. The qualitative research method was carried out in
two separate interviews, that is, IQIs and FGD. Both types of qualitative methods of data collec-
tion primarily allow us to identify the range of narratives and experiences across the villagers as
well as to identify shared narratives among the village common (Hennink et al., 2020) and
government officials to understand their experiences and outline of TPSP linked with PPSP too
(see Table 2). The IQI among the government officials was carried out to understand a small
spectrum of notions with deep individual insight against the hydroelectric power project in the

TAB L E 2 Overview of the data collection method.

Data collection Sample Aim Sample size

Qualitative
research
method

IQI Government
officials

Understanding the project
profile

21 respondents from
various departments, that
is, Purulia Zila Parishad,
District Planning
Committee, BDOs, and
Village Panchayets

FGD Mini
FGD

Environmental
activists

Understanding the key
issues allied with the
hydroelectric project in
the site

3 activists from each of the
villages or 3
individuals * 8
villages = 24 activists

Single
FGD

Village
respondents

Understanding the
perspectives of village
commons in multiple
aspects, that is,
displacements,
deforestation, and man–
animal conflicts, against
the hydroelectric project
that is, TPSP

1 village * 12
participants = 12
participants * 8
villages = 96 respondents
(between the age group of
20 to 59)
Total respondents (N)
= 141
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Bagmundi area, which the FGD was carried out among the local individuals of surrounding
villages to TPSP and PPSP to evacuate large range of opinions against the issued associated with
above-mentioned hydroelectric power projects in the region.

3.2.1 | On-site visits

Two back-to-back on-site visits were carried out in the first pilot field visit we carried out in-
depth interviews with the block development officer (BDO) and environmental activists from
Ranga Village in Bagmundi block. The primary field visit was advantageous to design round
two data collection, a larger investigation including both IQI and FGD methods. The reason for
conducting FGD for the data collection is that this type of data provides an accurate portrayal
of the experiences and dynamics between the participants (Nyumba et al., 2018), as the group
dynamic allows the participants to build on one another’s responses and generates ideas, which
might not be possible of individual interviews.

IQI
The IQI was carried out with the government officials including panchayet members to under-
stand their perceptions of the project’s details, aim, and events related to the project. The main
reason TPSP is not fully accomplished is due to the local protests. This motivated us to obtain
the project-related document of the proposed TPSP from the government officials and depart-
ments including. Purulia Zila Parishad, district magistrate, members of the district planning
committee, BDO of Bagmundi block, and apex members of different village Panchayats for
gathering the project profile of TPSP. The IQI also acted as the foundation of Round 2 FGD,
and from the village Panchayats, we got to know the names of the villages that protested against
TPSP and that have previously been affected by ongoing PPSP.

FGD
The cultural and socioeconomic homogeneity among the adjacent villages of TPSP and PPSP
make FGD suitable as a data collection method (Seamon & Gill, 2016; Van Gent et al., 2019).
Hence, we first took the consent of the village community for their participation in group dis-
cussions seeking to identify different issues associated with hydroelectric power projects in the
region (Nyumba et al., 2018). To get access to participants from the village commons, the local
activist associated with the TPSP movement, locally known as “Save Environment and Save the
Indigenous Society” (“Prakriti Bachao and Adivasi Bachao”), acted as a mediator. In the first
stage of FGD, we conducted the FGD (Mini FDG) with a total of 24 local activists (three activ-
ists from each village) who are the leading individuals of the above-mentioned movement. We
solely targeted the leaders of the local activists who are primarily from the Santal tribal commu-
nity, due to their small numbers and to get the permit for approaching the village commons.
The Mini FDG was meant to utilize the small latent pool to accrue insight into the key issues
associated with the hydroelectric power project from individuals with elevated levels of exper-
tise (Cortini et al., 2019; Winlow et al., 2017). The second level of interactive discussion was car-
ried out using the classical form of Single FGD, one group in one place with participants from
one place. For that, we carried out focus groups in a total of eight villages which are close to the
proposed TPSP and had experienced adverse ecological impact of previous ongoing PPSP. In
each of the villages, we carried out one FGD group of 12 participants (including male and
female) between the age group of 20 to 59 from each village (8 villages * 12 participants = 96
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TAB L E 3 Village details and implication of hydroelectric power projects.

Sl No.
Name of the
villages

Gram Panchayet
(GP)

Characteristics of
the village

Linked with hydroelectric
power project

1 Baruajara Ajodhya GP Small tribal village with
population of less than 200
and 27 household.
Apart from small-scale
marginal farming, the
working-age population are
reliant on the nearby
Balarampur town (about
35 km away).

Baruajara village situated in
the northern portion of PPSP
project site received the
adverse effect due to the
conversion of Bandu water
channel.

2 Dulgubera Bagmundi GP About 80% of the inhabitants
of the village is schedule
tribe (ST) community.
Most of the working-age
population are marginal
worker (with less than
6 months of work).

The setup of ongoing PPSP
directly putting the adverse
impact to Dulgubera since it
is very close from the project
site.
The total 150 member of
Baruawajara-Badhghutu-
Dulgubera Gram Sabha was
initiated the TPSP boycott
movement.

3 Gosaidi Bagmundi GP Out of total 39 household in
the village 32 households
come under ST category
which is more than 87% of
total population.

Gosaidi is one of the closest
villages of TPSP site. This
village has a long history of
drinking water crisis that
becomes more prominent
after the diversion of small
natural water channels, that
is, Turga falls.

4 Ranga Ajodhya GP This medium size village
constitutes more than 98% of
total population as ST.

Ranga-Barelhor Gram Sabha
is one of the largest Gram
Sabha in Bagmundi block
with 560 members, initiates
the “Save Green Save
Dream” movement after the
massive deforestation (before
receiving forest clearance for
PPSP) in village surrounding.

5 Barria Bagmundi GP This one of the largest
villages in Bagmundi block
having small proportion of
ST population (<20)
compared with other villages
in the sampling.
About 30% of total working-
age population come under
main and marginal worker.

Barria has not initiate any
such significant movement
against the inception of
proposed TPSP and
Operational PPSP but based
on the village survey the
location of this large village
(between the upper and
lower dam of PPSP) arise
some geophysical risk factor
in long run.

(Continues)
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respondents). In this regard, we formed mixed-gender (male–female) groups to facilitate group
dynamics and gather perspectives on issues related to PPSP. Table 2 shows the breakdown of
the methodology followed in conducting the field survey, while Table 3 represents the details
of the survey villages. Based on the two levels of FGD we framed the primary issues into six
major categories, that is, human displacement, deforestation, hazards (flood and drought),
water scarcity through change in river course and dying up of springs, socio-cultural issues, and
lastly, encroaching animal habitat that results into human–animal conflict. These above-
mentioned issues are further described through the standpoint of PE to understand the holistic
perspective of water-aided policy in the region.

4 | FINDINGS

The findings of this study, detailed in the subsequent sections, illuminate the complex ecologi-
cal and socio-political conflicts surrounding the Turga Pumped Storage Hydroelectric Project in
Purulia, India. Through the lens of PE, this examination reveals the intricate interplay between
governmental hydroelectric initiatives and the profound environmental and social challenges
encountered by the local indigenous communities.

TAB L E 3 (Continued)

Sl No.
Name of the
villages

Gram Panchayet
(GP)

Characteristics of
the village

Linked with hydroelectric
power project

6 Hatinada Ajodhya GP Hatinada is a 100% ST
dominated village where
more than 70% of the
working-age population are
engage in agriculture.

The village communities
continue their protest the
operational PPSP and
proposed TPSP due to not
securing job opportunities
which was promised by the
government official long
back before the inception of
the operational PPSP.

7 Bhunighra Ajodhya GP About 99% of the village
residents are ST community,
where about 37% of working-
age population are engage in
primary activities mainly.

The residence in Bhunighra
village have submitted the
petition to the District
Magistrate office for stopping
the construction of water
reservoir for TPSP as it
causes serious ecological
destruction through
deforestation.

8 Ajodhya Ajodhya GP Ajodhya is a medium size
one of the oldest villages in
the region where 79% village
inhabitants are ST category.

This village have shown the
initial protest the ecological
destruction by PPSP. At
present the communities
carrying their protest against
TPSP too.
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4.1 | Turga Pumped Storage Hydroelectric Project: Context and
background

India’s pumped storage schemes are mostly situated in plateaus and hilly portions and make
use of two storage systems (Elavarasan et al., 2020), an upper system and a lower system that
have a vertical difference. Between the two systems, the powerhouse is being located and built
to house the turbine producing the energy, (Das et al., 2021; Hunt et al., 2020). This mechanism
is quite common in a hydroelectric power system, that is, Lugu Pahar Pumped Storage Project
(6 � 250 MW) in Jharkhand state and Sharavathy Pumped Storage Project (8 � 250 MW) in
Karnataka (Tripathi & Sumana, 2022). Considering the geo-lithological aspect, Bagmundi hill
region is the most suitable site to construct a water reservoir for hydroelectric power generation;
as a result, projects like PPSP and TPSP are implemented in that part of the district.

The TPSP, nestled in the Ajodhya hill portion under Bagmundi block, has a historical back-
drop dating back to the early 1980s. Initiated by the Central Electricity Authority (CEA) in col-
laboration with the GoWB, the PPSP aimed to harness the hydroelectric potential of the region.
Four streams—Kistobazar, Turga, Kathlajal, and Bandu—were initially considered for power
generation (Chakrabarty & Chatterjee, 2010).

The project that materialized from this vision was the Kistobazar Nala Pumped Storage
Scheme on Bamni River at Ajodhya hill portion in Bagmundi block, which is now known as
PPSP, a 900 MW powerhouse completed in 2008 with financial support from JICA in Japan.
The PPSP is a closed loop power generating system with two different dam/storage systems, that
is, upper dam PPSP (see Figure A1) and lower dam PPSP (see Figure A2). The PPSP received
environmental clearance in 2002, with claims of minimal negative impact on the natural envi-
ronment. The construction area declared out of human habitat was coupled with afforestation
plans in non-timber areas. The project promised an erosion prevention dam, afforestation initia-
tives, and small water bodies catering to the drinking needs of wildlife. The TPSP on Turga
River (see Figures A3 and A4) at Ajodhya hill portion in Bagmundi block after the inception of
PPSP (see Table 4) sets out with several key advantages. The following are the key advantages
of proposed TPSP-

a. eco-friendliness with significant reduction of greenhouse gas emission
b. quick controlling system of turbine
c. improvising grid effectiveness
d. process of restoring the electric power

However, in addition to some inbuilt difficulties with this technology like energy loss during
pumping, hurdles to find a proper site, large land acquisition, and high initial costs, a group of
academic studies have revealed severe environmental implications associated with such struc-
tures through analyzing the impact of TPSP. Examples from these studies include findings
showing rapid deforestation within the project site, reducing dense natural vegetation from 93.8
to 85 km2 between 1999 and 2004, which raised concerns. Approximately 3.5 lakh trees were
felled over 8 km of land, incurring a habitat loss cost for forest animals estimated at 10 million
rupees annually, with the total cost of deforestation reaching around 48 million rupees. Envi-
ronmental degradation triggered obligations from the local tribal community (Chakrabarty &
Chatterjee, 2010). Despite the environmental drawbacks and unsustainable livelihoods caused
by PPSP, the approval of a similar project, the TPSP, carries a similar adverse impact on the
ecology of the Ajodhya hill area.
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These ecological threats have been met with strong protests, especially from the aboriginal
communities, as their traditional livelihood dependent on local resources. As such, their lives
are more affected by threats to forests, streams, and ancestral land, which are to be occupied for
the sake of the proposed TPSP. The mass protest was led by Santal tribes in the surrounding vil-
lages of the proposed site of TPSP. Keeping this aspect under consideration, in 2019, the Kol-
kata (Calcutta) High Court’s judgment questioned the land acquisition for TPSP, citing
violations of the 2006 Forest Right Act due to the absence of proper written consent from local
communities and Panchayats for forest clearance.

TAB L E 4 Salient project features of TPSP.

Sl No. Project features Details

1 Purpose Envisages utilization of hydro potentiality

2 Location Site Ajodhya hilly portion of Bagmundi block

Coordinates 23�12004700 N and 86�04002000 E

3 Construction period 63 months

4 Total project cost 4523 lakhs

5 Total land requirement 292.0 ha

3 Type of pump storage The pumped storage scheme is a close-loop
system

4 Number of dams 2 dams are being proposed to construct, that is,
upper and lower dam (like previous operational
PPSP)

5 Source of river water Across Turga Nala, a tributary of Subarnarekha
River

6 Stabilization Crushed material, cement, rubble, and so forth

7 Operational pattern The project is deemed to be operational on daily
basis

8 Catchment area 4.37 km2

9 Geo-climatic and
physical features of the
site

Climate of the
project site

Dry sub-humid

10 Land use and land
cover

Mostly natural vegetation (32%), agricultural
land (29%), scrub (13%), and barren land (26%)

11 Soil

12 Water
quality

pH level Ranged from 7.1 to 8.4

BOD level Absence of organic pollution loading

DO level Ranged from 5.2 to 7.23 mg/l

TDS level 87.13 to 109.63 mg/L in post monsoon
58.7 to 69.4 mg/L in summer
48 to 54 mg/L in monsoon

13 Air quality The absence of industries, low vehicular traffic,
and low population density can be attributed for
good ambient air quality in the project area

14 Vegetation Dry deciduous forest

Source: Draft report of JICA (2016).
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The West Bengal government appealed against the order in 2019, successfully arguing the
project’s ability to generate regular and temporary employment. However, PPSP and TPSP
seemed disconnected from addressing electricity consumption patterns. The peak demand, typi-
cally from evening till midnight, experienced only a 0.3% shortfall in 2008, equivalent to
35 MW. The proposed 900–1000 MW from projects like PPSP and TPSP appeared disproportion-
ately large compared to needs, sparking questions about the necessity of constructing such large
reservoirs. Contrary to their claimed objectives, these projects seemed impractical for
addressing electricity needs. Furthermore, more sustainable sources like solar power or wind
energy, which entail less environmental impact, could efficiently manage the shortfall.

The fundamental question arises: Where does the electricity generated by these projects go?
The demand from nearby industrial towns, such as Ranchi and Arambag, where a substantial
power shortfall does exist, signifies that PPSP and TPSP function as colossal batteries. They
store water during periods of low demand and release it downhill through turbines when
demand is high, meeting peak requirements. Importantly, it should be clarified that the electric-
ity generated by these projects is not directed towards domestic use but rather industry. In con-
trast to conventional hydroelectric projects that provide electricity to households, PPSP and
TPSP act as strategic reservoirs catering to industrial demands.

This scenario has sparked protests from the 36 villages of Bagmundi block, culminating in
the formation of the “Prakriti Banchao Adivasi Bachao Mancha” (Save Nature and Save the
Indigenous People) (see Appendix: Figures A5 and A6). Environmental activists and local tribal
groups, united under this banner, express concerns about human settlement displacement,
deforestation, water resource shortages, human–nature conflicts, and cultural and religious
issues associated with pumped water storage. The local tribal environmental activists have
become vocal advocates highlighting these specific issues and challenging the sustainability of
such projects in the Bagmundi hill area. The dichotomy between the intended benefits and
actual environmental consequences of the Turga Pumped Storage Hydroelectric Project
becomes more apparent when scrutinizing the electricity distribution dynamics. Rather than
catering to the essential needs of local communities, the project aligns itself with the demands
of industrial towns, revealing a skewed prioritization that intensifies local protests.

This incongruence is underscored by the unique design of the project, deviating from con-
ventional hydroelectric setups. Unlike standard hydroelectric projects with a single dam utiliz-
ing the natural course of a river, TPSP involves an upper dam for water storage and a lower
dam for water release. Turbines installed in tunnels generate electricity during the water’s
descent. The water from the lower dam is then pumped back to the upper dam, incurring addi-
tional energy expenditure against gravity. The result is a project that consumes more energy—
up to 25% more—than it produces, making its claim to contribute positively to the region’s
power supply dubious. On the other hand, as per the Scheduled Tribes Recognition of Rights
Act, 2006, those living in surrounding forest areas have rights over forest land. Keeping this act
under consideration, more than 50% consent is required from Gram Sabha’s members, for con-
structing any project in the forest land (Sahu, 2021), which is being violated during the first
phase of TPSP. Out of a total of 910 members of three different Gram Sabha (Ranga-Barelhor
Gram Sabha, Baruawajara-Badhghutu-Dulgubera Gram Sabha, and Tarpania Gram Sabha),
government officials took 20 consents for land acquisition. The land acquisition is not only
uprooting the villages from the planned project site but also affects socio-cultural integrity by
demolishing traditional sites of worship (rather than), destruction of medicinal plants with
annihilation of local flora, and encroaching animal habitat. The movement slurs the observable
externalities of development carried out on meticulous economic principles and reveals the

KAR ET AL. 1135



injustice and shaky picture of developmental policies. In the previous section, we discussed
the salient features of TPSP and the nature of its electric supply to the surrounding industrial
cities.

Furthermore, the projects, namely, PPSP and TPSP, have triggered the formation of
“Prakriti Banchao Adivasi Bachao Mancha” (Save Nature and Save the Indigenous People), a
collective initiative uniting environmental activists and local tribal communities. This alliance
aims to amplify the voices opposing the projects due to concerns related to deforestation, water
resource scarcity, conflicts between man and nature, and the erosion of cultural and religious
practices integral to the tribal communities.

The judicial discourse surrounding TPSP adds another layer to the complexity. The initial
rejection of the project by the Calcutta High Court in 2019, citing violations of the Forest Rights
Act, was later overturned in favor of the West Bengal government. This legal saga raises ques-
tions about the adequacy of legal frameworks in safeguarding environmental and indigenous
rights, exposing potential gaps that need attention. In the backdrop of these intricacies, the
TPSP project’s approval in 2017 despite protests from Santal tribes underscores the broader
challenge of balancing energy development with environmental preservation and social justice.
The clash between the purported benefits, such as employment generation, and the tangible
adverse effects on local ecosystems and communities epitomizes the complexities inherent in
large-scale energy projects. As the discourse surrounding TPSP and its predecessor PPSP
unfolds, the need for a comprehensive evaluation encompassing environmental impact, com-
munity welfare, and adherence to legal norms becomes increasingly imperative. The trajectory
of these hydroelectric projects serves as a microcosm of the broader debate on sustainable devel-
opment, highlighting the delicate balance required to navigate the intersecting realms of
energy, environment, and social equity.

4.2 | Analysis of TPSP through political ecology

Purulia district and the entire Chotonagpur plateau region have a long history of political eco-
nomic interests linked with different economic inventions. The TPSP provides a strong founda-
tion to analyze the close association of developmental projects and their connection with local
livelihood connected to regional ecology, especially for underdeveloped regions. The following
sets out key themes identified in the qualitative data. After analyzing a set of issues associated
with TPSP in the Ajodhya hill area of Bagmundi block in Purulia district, we set out the argu-
ments associated with the projects which can be relevant for different parts of the Global South
experiencing a similar set of issues. These themes include the following.

• Human displacement

The development project-related displacement was argued to fall into two different catego-
ries by participants. One is direct displacement, where the construction site leads to human dis-
placement, and the other is indirect displacement, where the construction leads to encroaching
on the basic amenities for humans, leading to migration of human settlement to a better loca-
tion. Both PPSP and TPSP led to several villages’ displacement because of road widening. On
the other hand, deforestation and the destruction of cattle grazing grounds led to the shifting of
Barria villagers from the higher altitude to the lower segment of Ajodhya hill. Earlier, it was sit-
uated in the same area where the upper dam of PPSP is situated at present.
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We did not receive proper compensation to construct our houses in the new site
and we are also missing our ancestral land which was in the previous site.

(Male respondent at Barria village, 54 years old)

We have seen development projects and human displacement have been interrelated since
the inception of the Hirakund dam in 1948 not only in the case of Turga in Bagmundi but also
in India more generally (Nayak, 2021). Dams for irrigation and hydroelectric power are the pri-
mary causes of forced displacement. About 50 million families in India have been displaced in
the last 50 years (Patankar & Phadke, 2020). More specifically, in West Bengal, about 60,000
people were displaced due to the construction of the Farakka Super Thermal Power Plant
(Debnath, 2021). If we consider the communities that are the most due to the development pro-
ject, we are the marginalized asset less indigenous communities, which is approximately 40% of
the total displaced population (Negi & Azeez, 2022).

• Deforestation

Deforestation was an apparent environmental damage witnessed during the inception of
TPSP, but now, during the Turga project, several forest patches are axed. Based on the Forest
Act 2006, tree felling can only be possible for a project after the second phase of forest clearance
approval, and at present, due to the indigenous movement, the government still needs
clearance for the Turga project. According to the EIA report of TPSP, about 292 ha of forest
land and rural forest areas will be destroyed (WBPCB, 2019) (see Figure A7). Apart from the
ecological benefits, forest resources are the leading economic support in the entire Ajodhya hill
tribal community (Basu, 2020, 2021).

We used to collect Sal (Shorea Robusta) tree leaves and make 10–12-inch Thali
(plate), with it, which we used to sell at nearby Bagmundi or sometimes Bal-
arampur market. The selling cost of each of the plates is 1–2 rupees in the market.
The massive deforestation during TPSP leads to a decrease of Sal tree too.

(Female respondent, 36 years old)

We are not against the government policy, but we want our rights to be secured, as
we are completely dependent on the nature, especially forest, hills and rivers. We
cannot afford those to be destroyed. Even tourists come to Ajodhya hill to enjoy the
nature.

(Female respondent, 43 years old)

Apart from the hydroelectric power project, the Global South megaprojects are often
unparallel with ecological balance. For example, in Indonesia, the proposed infrastratural
development, especially road network causes serious negative implicatios on “Pamali forests”,
that undergoes through forest protection movement by Arfak community (Keiluhu, 2013). As
per the data given by the New York Declaration on Forests (NYDF), about 40% of road net-
works have increased from 2000 till now in the tropical forest area (Hoang & Kanemoto, 2021),
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which includes the Indonesian-Papua and Congo basins because these developing countries are
struggling to get back from the fallout of Covid-19.

• Natural hazard/flood

Purulia district does not experience severe flood events when compared with other districts,
but the district does experience flash floods (locally known as “Harpa Ban”). The yearly
small-scale flash flood is primarily witnessed in the upper catchment of the Darakeshwer river
basin (Chakraborty & Chakraborty, 2021). However, considering the human-made flood, the
1992 year is important to note that a serious flood took place due to uncontrolled water dis-
charge in Kangsabati dam during the beginning of the Monsoon session (mid-June month)
(Dhar & Mazumdar, 2009). Based on the discussion with the community, the traditional histori-
cal knowledge of the local aboriginal community shows their concern against future flood risk
in the villages like Barria and Baruajara village due to their closeness to PPSP and TPSP and
uncontrolled deforestation.

The way deforestration is being taking place in the region; in long run we may face
soem of the environmental calamities. Low soil compaction may lead to land slide
after any heavy rainfall even, which arise risk factor especially for the villages situ-
ated along the hill slope i.e., Hatinada village.

(Male respondent, 27 years old)

• Changing the river course

Because the PPSP and TPSP are both close-loop projects, there is a high chance of changing
the river course due to deforestation and land use change. For example, the Bamni River in the
region is no longer visible below the lower dam of PPSP (Ruj et al., 2022), and the construction
of TPSP may act as an integer for the disappearance of the Turga River.

The main strength of water sources in entire Ajodhya region is its Jhor (spring
water), which somehow reducing in number due to the shifting land use.

(Male respondent, 41 years old)

In some instances, the river morphology changes due to the construction of dams, for exam-
ple, in the Alaknanda River basin, the course of sediment flow changes due to the construction
of dams and reservoirs. On the other hand, the construction of the Tehri dam on the upper
Gunga basin stopped the sediment flow from upstream and prevented it from reaching down-
stream (Chauniyal et al., 2018).

• Water crisis

Without human interference, Purulia district has a long history of regional drought and
water scarcity. Therefore, local communities depend on mono-crop farming (primarily Paddy),
where irrigational water shares about 23% (87,816 ha) of total agricultural land. Even in
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Bagmundi block, about 72% of irrigational water comes from Canal Rivers (Government of
West Bengal, 2014). Therefore, the disappearance of the river generates low crop yield. Due to
the disappearance of the Bamni River, women have been affected the most, as they must travel
5–6 km now for just drinking water, highlighting the severe negative impact on local
communities.

During summer sometimes, we are travelling a long distance to fetch water, in this
condition if we lost Turga river, then some of the villages may not get drinking
water during summer even as in other session.

(Female respondent, 36 years old)

According to the government document, 27 villages farmed on the banks of the Turga River
because Adivasis manually drew water to their field. Hence, they need to be located close to the
river.

• Socio-cultural clash

Because the Indigenous communities are close to nature and natural entities for their econ-
omy and cultural traits, the destruction of nature leads to the creation of barricades on Indige-
nous cultural identity. The Marang Buru hill in the region, which is regarded as the goddess of
Santal Adivasis (Biswas & Bain, 2022), will completely submerge due to the destruction of the
forest land. The same thing is being done through mining activities in East Hazaribagh district
of Jharkhand. The mining and stone quarrying directly cleared the sacred grooves of the Santals
and Bhumij tribes of the area (Mhaiske et al., 2016). The sacred grooves are the finest example
of nature conservation through the traditional practice of going head-to-head.

The project site of TPSP plan includes destruction of a hillock called Marangburu,
which is worshipped by the tribals. The Ajodhya hill too has a “pious” Sutantandi
area, which the nearby community considers their social court. Why destroy these
social and religion identities of us in the name of development?

(Male respondent, 46 years old)

• Human–nature conflict

During the earlier project on the Bamni River, the forest cleared the most was a vital shelter
for elephants, and the habitat of wolves, bears, hyenas, and many animals of Schedule 1 have
been displaced because of deforestation. The elephants have now shifted from the Bamni to the
Turga forest. However, the dense forest patch of Ajodhya hill serves as an elephant corridor
known as the “Dalma Elephant Corridor” (Abhijitha et al., 2021), where elephants migrate
from the Dalma range in the Jharkhand state. The ongoing deforestation during the phase of
forest clearance in the Turga forest has increased human–elephant conflict, which may increase
further from further deforestation. In some instances, human economic activity also leads to
human–animal conflict, where the encroachment of natural animal habitat is caused by
increasing human cultivation fields through deforestation (Chakraborty & Nabanita, 2021).
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This leads to the Bengal Deltic region of “Sundarban,” where human–tiger conflicts are com-
mon. About 25% of human–tiger conflict events are recorded in this region (Chatterjee, 2023).
The Sundarbans region mentioned above is ecologically sensitive, where concentration on
human settlement is a threat, but this is how ordinary people sustain themselves. On the other
hand, in the case of Bagmundi, the hilly area human–animal conflict does not exist from the
past; rather, it is being welcomed through development projects like PPSP and TPSP.

Due to rapid rate of deforestration by both TPSP and PPSP the natural forest
habitat especially for the elephants gets shirked, which causes life threatening
man-elephant face off. Village commons from Kurupahar and Dungridi experi-
enced life-threatening situation when a herd of elephant entered to the villages.

(Male respondent, 55 years old)

• Lack of job opportunities and marginalization

Among the 20 blocks in the district, villages in upper Bagmundi are grappling with chal-
lenges to sustain their livelihoods. Limited cropland, hilly terrain, and scarce water resources
are pushing these communities into uncertainty. Consequently, aboriginal villages in the upper
Bagmundi block are increasingly reliant on forest resources. Despite government promises to
provide job opportunities in hydroelectric power project sites, which remain unfulfilled to date,
deforestation continues unabated. This is occurring without securing the livelihoods of the local
communities who depend on ecologically rich regions like Bamni in the upper Bagmundi
block.

We were promised jobs and free electricity when PPSP was started, but the electric-
ity was diverted to the surrounding industrial areas i.e., Arambag and Ranchi. Only
temporary jobs were provided to us.

(Male respondent from Hatinada village, age 57 years)

The ecological rich area i.e., Bamni has already been destroyed due to PPSP and
now TPSP acts as the final booster for ecological damage. Our crops are getting
affected due to water scarcity.

(Male respondent from Ajodhya village, age 59 years)

4.3 | Policy and governance

The realization and operational outcomes of the Turga Hydroelectric Power Project are pro-
foundly influenced by the overarching government policies and regulatory frameworks that
govern energy projects in India. These frameworks serve as the foundation on which the pro-
ject’s decisions, environmental considerations, and community engagements are built, shaping
the overall trajectory and consequences of the project. To illustrate the impact of policies and
governance, we can draw comparisons with similar cases in India and other countries.
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4.3.1 | Legal framework and environmental impact assessment (EIA)

The government’s role in establishing a legal framework is pivotal, particularly in policies
related to EIA. For instance, in India, the Forest Rights Act aims to protect the rights of indige-
nous communities, but its implementation often faces challenges. Comparatively, in Brazil, the
Forest Code regulates land use and environmental protection. However, controversies around
its enforcement highlight global challenges in balancing development and environmental con-
servation. Considering TPSP, the executive summary for EIA study represents a negligible
threat to local ecology, that is, no rare and endangered species are reported from the project
area, the construction site has low tree density (3–16 trees/hectare), the area does not fall in the
migratory routes of animals (WBPCB, 2019). Considering the draft report of JICA in 2018,
the inception of TPSP is not associated with any off-putting socio-cultural and economic conse-
quences on the surrounding villages of the construction site. In this regard out of the total
required land, 14.761 ha of private land may be utilized as borrow areas during the construction
period if the quantity and quality of soil collected in forest land is not sufficient. Among
14.761 ha of private land, two plots are in Hathinada (total of 5.945 ha), and another two are in
Gosaidi (1.82 ha.). The rest 7 ha1 of private land is planned in Kudna (JICA, 2018). In this
instance neglecting the required consent from Gram Sabha members, before implementing the
first stage of the project that undergoes with mass deforestrationputting questions on the EIA
and social impact assessment (SIA) reports on behalf of the above-mentioned organizations.
One of the Gram Sabha members and activists of the “Prakriti Bachao and Adivasi Bachao”
movement, Mr. Murmu, stated, “The SIA does not consider the existence of a series of
JaherThans (traditional forest sites of worship nature god), which has a deep-rooted connection
with our tribal existence.” Under the garb of claiming to save nature and hidden behind the slo-
gan of “Save Green Save Dream” is being carried forward by the member of Gram Sabha which
is quite like aboriginal local traditional construction from the British raj “Aboha raj etejana,
maharani Raj Tundujana” (If you want to know about our governance you have to know Maha-
rani Raj Tundu) (Gupta, 2015). The Forest Rights Act mandates consent from local communi-
ties for projects affecting their land. However, cases like the Turga project reveal gaps in
implementation, where communities may not have meaningful participation. This is a common
scenario in Global South development policies, that is, the Forest Code in Brazil has faced criti-
cism for its impact on indigenous lands (Junior et al., 2020). The clash between development
interests and environmental protection is a global issue. The prime flaw of EIA and SIA of such
developmental projects that are operational in Indigenous dominated region is the prolonged
persisting gap of visualization, where the level of impact assessment is different from aboriginal
traditional society to modern civil society.

4.3.2 | Land acquisition policies

Land acquisition policies governing projects like Turga may not adequately address the con-
cerns of displaced communities, leading to challenges in rehabilitation and fair compensation.
Comparative cases, such as the controversies around the Dakota Access Pipeline in the
United States, underscore the global nature of such issues (Whyte, 2018). Land acquisition for
industrial projects like Turga might result in displacement. The Land Acquisition Act attempts
to provide compensation but disputes often arise. Another aspect of land acquisition which cre-
ates a conflict of interest is in the era of globalization land is always carried out as a symbol of
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economic output generation, while the traditional aboriginal society still connects the landscape
as a close compaction with cultural integrity. For example, the flood plain or lands close to the
river (often known as “Bohal” locally) are positive gestures for aboriginal to civil society due to
its high cropping yield, whereas a portion of upland (locally known as “Tnad”) can be consid-
ered as waste to the civil society due to its low cropping yield; it can be considered as “Jaher
Than” (aboriginal sacred place) for the aboriginal community. These different expressions of
landscape put dissimilar notions to certain communities where a particular aim of a project
may not match the different expectations of different communities too. The Dakota Access
Pipeline faced significant opposition due to concerns about indigenous land and water
resources (Proulx & Crane, 2020). This mirrors challenges in equitable compensation and
addressing community concerns globally.

4.3.3 | Community participation

Regulatory frameworks might lack effective provisions for community participation, particu-
larly among indigenous groups. The case of the Standing Rock protests the Dakota Access Pipe-
line in the United States is a noteworthy example of the challenges faced by communities
seeking a voice in project decisions. Indigenous communities affected by projects like Turga
may find limited opportunities for meaningful participation in decision-making processes, hin-
dering their ability to negotiate fair terms. In the United States, the Standing Rock protests
highlighted the struggle for Indigenous communities to be heard in decisions affecting their
land and resources (Estes & Dhillon, 2019), emphasizing the need for improved community
engagement globally. The notion of community participation is considered one of the most
selective obvious aspects of regional sustainability that comes with a policy output (Hoppe &
Miedema, 2020; Kiss et al., 2022; Pike et al., 2016). However, the in-ground application of this
theoretical statement often creates an off-putting impact on the project aim, as in most of the
cases the aboriginal communities are far beyond the modern technology which are frequently
required for project implementation. As a result, the local aboriginal communities are some-
times engaging in daily labor at the project site which always has a particular tenure. Therefore,
community engagement needs to be considered in a serious note, especially for the policies
taking place in indigenous provinces.

In summary, while government policies and regulatory frameworks provide the founda-
tional structure for energy projects like the Turga Hydroelectric Power Project, their
implementation and efficacy in ensuring environmental protection, equitable benefits, and
community participation are often contested. Robust and effective policy implementation,
heightened community involvement, and more comprehensive environmental assessments are
imperative to navigate these challenges and achieve a more sustainable and socially just
outcome for all stakeholders involved in such projects. By examining similar cases globally,
we gain insights into shared challenges and potential solutions that can inform policy
improvements.

5 | DISCUSSIONS

The objective of this paper was to shed light on the intricate relationship between political con-
flict, economy, and ecology, by focusing on a hydroelectric power project. Development
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initiatives often spark conflicts among communities over natural resource rights. Those
safeguarding and relying on nature inherently claim a right to natural resources, and at the
same, time the utility and use of natural resources for extensive development is often debated.
The discussion about TPSP and PPSP underscores their potential benefits for local communi-
ties, particularly indigenous groups who have a strong connection to nature and stand to gain
the most. Paradoxically, those reaping the rewards are often distant from the Ajodhya hill eco-
system, while the indigenous communities integrated with it for centuries bear the brunt of
environmental destruction associated with these projects.

Beyond individual communities, the Purulia district, labeled as the backward portion of
the state, has witnessed insurgencies and protests, primarily led by tribal societies against
exclusion, underdevelopment, and power politics. In this context, TPSP and PPSP not only fail
to initiate regional sustainable development but also cause resentment towards authorities. A
central argument in PE emerges: Who bears the price for the negative consequences of
development projects? This article shows that the burden falls on economically and politically
less powerful marginal communities, potentially contributing to uneven growth in the develop-
ing world.

However, when considering the overall sustainability of the region, the negative conse-
quences of development projects extend beyond the short term and impact every community.
The disruption of natural ecology catalyzes climate change, with less affluent marginal commu-
nities becoming the soft targets paying the price for natural degradation. This parallels colonial
land use, where destroying regional resources in one geophysical setup leads to wealth genera-
tion for a specific community elsewhere.

In the context of EIA and SIA for developmental projects, understanding different resource
depletions and their indispensability to sustain local livelihood is crucial. Natural inputs not
only support local livelihoods but also offer distinct ecosystem services that require valuation
from economic and qualitative perspectives, including cultural traits, emotions, feelings, and
ethnic identity. Moreover, the assessment of sustainable development projects should embrace
a multidimensional, transdisciplinary perspective rather than a narrow, one-dimensional
viewpoint. The incorporation of PE in understanding developmental projects enables us to
analyze the complexity that is present in development scenarios, offering a set of questions to
assess development projects helping us achieve robust, long-term sustainability, particularly in
the Global South.

The ongoing debate surrounding the feasibility of simultaneous implementation of develop-
mental projects and environmental protection warrants a concise examination. Delving into the
core of this argument, a body of academic literature advocates for the adoption of traditional
methods that are environmentally friendly and inherently sustainable. While traditional
economic and developmental policies have the advantage of consuming fewer resources and
causing less serious environmental damage, they present two significant drawbacks. First,
traditional developmental strategies are not always applicable on a large scale. Second, the
traditional practices do not consistently yield optimal revenue generation. The applicability of
traditional measures for fulfilling the basic needs of specific aboriginal clans is evident, yet their
suitability for regional growth remains a matter of debate.

Within the discourse of development policy literature, the role of the state is continually
challenged, with a focus on prioritizing community engagement. However, this does not
necessarily resolve the broader question of the actual theoretical framework of development.
Examining hydroelectricity development projects like Turga introduces a series of unfolding
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arguments that hold the potential to reshape the entire development framework. The primary
arguments are that we need to critically assess and reconsider how we

a. define what is meant by development,
b. question development for whom, and
c. address the prolonged existence of a particular development project.

All three of these arguments are integral to the subject matter of PE, as one of its prime
aspects involves understanding the multiple dimensions of development policy. Further, we
have discussed the above-mentioned three arguments from the standpoint of PE by incorporat-
ing TPSP and PPSP as case studies:

a. What is meant by developmental policy?

The term “developmental policy” is a multifaceted concept that remains undefined in the
discipline of PE (Förster et al., 2021). In the contemporary era, development is primarily carried
out through capitalist progress (Wallerstein, 2023), associated with uncontrolled resource
utilization (Baccini & Brunner, 2023), environmental degradation (Luo et al., 2023), and, more
importantly, class conflicts (Arsel, 2023), particularly in the developing world. PE acknowledges
this imbalanced nature of development, termed “Developmentality” (Orchard, 2021), where the
exploitation of a specific class, wealth generation for another, and mistreatment of ecology are
fundamental components (Swilling et al., 2022). Allocating wealth to a specific class not only
creates a biased pathway of development but also depletes the wealth of a particular class of
people. Simply put, in the PE domain, development is defined as the persistence of a duality
of well-being, where one section of people struggles for basic needs, while another class, having
fulfilled basic needs, strives to accrue an expanding list of requirements. The increasing basic
needs for those who have already reached the basic needs standard led to more resource utiliza-
tion, but the negative environmental consequences are not biased and affect all.

In the case of the Turga hydroelectricity power project, industrial areas adjacent to the
Ajodhya hill area stand to benefit, while the aboriginal people pay the price through the deple-
tion of forest and water resources. Villages in the Bagmundi block, listed as backward/underde-
veloped, further face vulnerability as their wealth shifts through the depletion of the forest.
From the perspective of PE, the development concept associated with certain policies in the
Global South or especially in the Indian context can be summarized as a process of well-being
for a target community through the existence of a struggle to access basic needs for another
community.

a. For whom are the developmental policies designed?

Considering the aspect of “for whom the development policies are,” based on the previous
argument, we transition to the second argument—development for whom? The initial argu-
ment implies a distinct part of development where one segment of the population attains the
ultimate standard of well-being. However, the outcome of developmental policies is not as
straightforward, as it distributes into two segments: those receiving the benefits and those
receiving less to nothing from the policy output. This necessitates the integration of associated
aspects into how we define a successful policy implementation. These could include the price
paid by the beneficiary community for the positive outcome from the development policy,
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negotiations, or evacuations due to the development policy and compensation by the authority.
In the context of TPSP and PPSP, beneficiaries often do not belong to the adjoining project site
or districts, and the Indigenous communities from the project site predominantly bear the costs.
This also brings into focus the land rights of the aboriginal community, closely intertwined with
natural entities and their socioeconomic life. The evacuation of the local community due to
deforestation for constructing the water reservoir is not in a small proportion, involving a total
of 13 villages and forest animals directly affected by the ongoing TPSP. Based on the Westphalia
Severity, natural resources are meant for the usage of wealth and development (Wenar, 2017), a
perspective that is relatable and questionable concerning the “Human Capacity based
Approach,” which emphasizes the unique human capabilities with skills and intelligence to
masquerade over resources (Dirth & Adams, 2019). In the contemporary Global South, not all
human societies are equipped with power and privilege. For instance, aboriginal communities,
though integral to the state, often keep themselves aloof from civil society and state judiciary,
maintaining distinct social, cultural, and institutional traits. In the era of globalization,
traditional societies persist in their unique identification. If state policy neglects the
socioeconomic-cultural artifacts of traditional society, it mirrors colonial land use policy, where
power regulates who will get what.

The major issue arises from why aboriginal communities consistently emerge as losers in
hydroelectric development projects in Purulia and other parts of the globe. The prolonged inte-
gration of tribal societies in hill forest regions, like Ajodhya in Bagmundi block, establishes a
symbiotic relationship with nature, encompassing vegetation and rivers. Aboriginal communi-
ties derive basic needs from forest resources. However, relying too heavily on natural substances
can have a downside, as it may hinder the ability to effectively engage with modern technology
and education. Given these conditions, the geographical and physical characteristics necessary
for developing a hydroelectricity project are aligned with the geographical disposition of the
Bagmundi hill region. Consequently, constructing a dam for hydroelectric power becomes
essential to support the industrial sector within the state and across the country. However, this
necessitates the evacuation of nature-dependent tribal people, highlighting the dichotomy
between developing a hydropower project and respecting aboriginal land rights. While there
are possibilities for the state to compensate aboriginal affected villages through monetary allo-
cation, the viability of compensation remains a question. The cultural and religious coherence
of the aboriginal community with the forest and water body is not possible to compensate
through money, as these natural substances are closely linked with indigenous ancestors before
the development of the project or even the birth of the Purulia district.

a. Are the development projects long term?

Moving on to the question of “to what extent the development projects are long term,” the
long-term prospects of development project outcomes rely on a set of explicit but inter-
connected factors like governance, local participation, and geophysical factors. The government
sector is an individual entity, but for a comprehensive environmental policy, different depart-
ments like the Ministry of Water Resources, Ministry of Tribal Affairs, and Ministry of Forest
Affairs could merge with one another to achieve a specific target. Likewise, the association of
different ministries within the framework of governance and the association of different local
communities with the ministry also affirm the prolonged existence of the policy outcome. The
main flaws of developmental policies in the Global South are not considering community
engagement in every stage of a development policy (Arocena et al., 2015) but rather considering
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only the monitoring phase (Chu et al., 2016). The participation of the local community in every
stage of the developmental policy not only provides buy-in and employability but also could
reduce the burden of dependability of only the government officials. Moreover, engaging the
community from the initial phase of any resource developmental project could create a higher
level of community understanding and avoid tensions between local traditions and modern
techniques. Therefore, apart from paying emphasis on the traditional knowledge and
modern technologies separately, we better call for a hybrid decision-making tool for more sus-
tainable policy outcomes by incorporating government officials and researchers with the tradi-
tional society (see Table 5). This hybrid process can be effective with the multiple associations
of different players with their different roles, which needs to be undertaken from the beginning
to the end of a selective project.

The water centric development projects and associated socio-political conflicts can be
summarize through the concept of hydrocapitalism, which is the process of transforming water
into a commodity subject to market dynamics (Pritchard, 2012). In the case of TPSP, the
commodification of water taken place through unequal power dynamics; where the diversion of
water resource for urban and industrial power generation reflects a significant shift in control

TAB L E 5 Different level of developmental policy with the incorporation of hybrid decision-making tool.

Phases Factors

Initiation Sometimes, this is based on the requirement of the region in small scale. Even as, if the
project has large scale or national level development, still it needs to the association of local
community. As sometimes the choice of the project site may hamper the livelihood of the
nearby commmunity.

Awareness of the authority/ministry about the local and geophysical character of the
project site.

Site visit of the ministry/higher government official who are directly connected with the
project and communication of the local community making them aware about the objective
of the project.

Framing Collective think-tank among the government technician and research scientist to
understand the climatic variability, geophysical, and geology of the region.

Combining the local participation to understand the local small-scale land use to verify
with the mapping from government planning units.

Calculating the EIA and SIA.

Implementing This stage is associated with construction of structures for water reservoirs; therefore,
before initiating the construction, the officials need to have Environmental Clearance
Permit from the nodal authority, as well as sanction documentation from the village
panchayet and Gram Sadans.

Engagement of the local community for the constructional work will enhance the economic
stability which will further mutually support for the monitoring phase.

Monitoring The monitoring phase is the last stage where the scrutinizing to maintain the flow of the
entire system needs to assess.

Engaging local bodies to monitor the structures is the hustle free way to run the project in
effective way.

This also requires the monthly/quarterly/yearly meeting with the government officials’
agents and local monitors.
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from local commons to state and corporate actors. Hydrocapitalism aggravates these inequal-
ities by converting communal water into a profit-driven asset, systematically marginalizing
indigenous populations whose livelihoods are deeply tied up to such resource (Prieto, 2021).
Although hydrocapitalism offers a valuable framework for deepening our insight of water
centric socio-political conflicts, it will not be the primary focus of the article. The main objective
is to conduct a political ecology analysis of the micro-level impacts on the indigenous communi-
ties as a result of TPSP, which necessitates a narrower scope. Nonetheless, acknowledging
hydrocapitalism enriches the theoretical underpinnings of this discussion. Still, the socio-
ecological and governance dynamics specific to this project- such as indigenous struggle arises
through development projects - take precedence over a broader capitalist critique of water
commodification.

To expand on the broader socio-political dynamics surrounding water-aided developmental
projects, it is also important to briefly consider the concept of hydrocapitalism. Although not
the primary focus of this study, this framework provides critical insight into the commodifica-
tion and exploitation of water resources under neoliberal policies, which reinforce the unequal
power structures already discussed in relation to the Turga Pumped Storage Hydroelectric Pro-
ject (TPSP). Hydrocapitalism, defined as the process of transforming water into a commodity
subject to market dynamics (Pritchard, 2012), emerges as an underexplored but essential
dimension in the discourse surrounding water-driven development projects like the TPSP. The
commodification of water, often facilitated by neoliberal agendas, reshapes local water gover-
nance and access, typically privileging urban and industrial users over rural and indigenous
communities (Moore, 2021). In the context of the TPSP, the diversion of water resources for
industrial power generation reflects a significant shift in control from local commons to state
and corporate actors, further exacerbating pre-existing socio-political inequities (Ahlers, 2010).
Hydrocapitalism aggravates these inequalities by converting communal water into a profit-
driven asset, systematically marginalizing indigenous populations whose livelihoods are deeply
tied to such resources (Roberts, 2008; Prieto, 2021).

Pritchard (2012) further argues that hydrocapitalism is closely intertwined with its colonial
antecedent—hydroimperialism. This connection emphasizes how water management in 19th-
and 20th-century France and its colonies exemplified both “hydropower” forms as fundamental
instruments of colonial and neocolonial control. The historical processes shaping French hydro-
imperialism illustrate the complex interdependencies between environmental management, sci-
ence, technology, and political power—dynamics that continue to influence modern water
governance globally. While hydrocapitalism offers a valuable framework for deepening our under-
standing of water-based socio-political conflicts, it will not be the primary focus of this article. The
main objective is to conduct a political ecology analysis of the micro-level impacts on indigenous
communities as a result of the TPSP, which necessitates a narrower scope. Nonetheless, acknowl-
edging hydrocapitalism enriches the theoretical underpinnings of this discussion. Still, the socio-
ecological and governance dynamics specific to this project—such as indigenous displacement
and deforestation—take precedence over a broader capitalist critique of water commodification.

6 | CONCLUSIONS AND RECOMMENDATIONS FOR
POTENTIAL POLICIES

The perpetual debate on whether developmental projects can coexist with environmental
protection can be resolved by advocating for methods that consider traditional communities
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perspectives and incorporate environmentally friendly practices. On the other hand, these
approaches may not be sufficient to meet the needs of large-scale development. However, our
study has also demonstrated that reconciling traditional practices with the requirements of
regional growth remains challenging.

Developmentality, as discussed in PE scholarships, epitomizes the imbalanced nature of
contemporary development. The Turga hydroelectricity project exemplifies this, where wealth
accrues to certain industrial areas at the expense of indigenous communities, raising concerns
about land rights and ecological sustainability.

The issue of whom development policies benefit is further dissected, revealing a dichotomy
between beneficiaries and those adversely affected. In the case of TPSP and PPSP, the indige-
nous communities pay the price for the development, emphasizing the need for just compensa-
tion and acknowledging the unique socio-cultural connection of these communities with their
environment. The long-term positive prospects of a development projects needs to have the
direct engagement of the local communities with the project, so that the participatory approach
of the community not only makes the policy long life but it also securing the livelihood of the
regional community. As the regional sustainability needs to rely on the people response to any
sort of development scheme.The interconnected phases of initiation, framing, implementing,
and monitoring underscore the need for a holistic approach that integrates community partici-
pation, EIAs, and ongoing scrutiny.

Mitigating conflicts between humans and the environment stemming from the Turga Power
Project demands a realignment of policies towards enhanced sustainability, equity, and
inclusivity. Several potential policy recommendations can effectively address these conflicts:

1. Enhanced community engagement

Develop policies mandating early and meaningful consultations with affected communities.
Implement mechanisms for Free, Prior, and Informed Consent (FPIC) to ensure the active par-
ticipation of indigenous and marginalized groups in decision-making processes. Community
engagement should be integrated into every stage, from proposal and planning to execution and
monitoring. Agitation arises when policy requirements impose specific actions on local commu-
nities without their input.

2. Environmental protection measures

Strengthen EIA procedures, ensuring comprehensive studies covering social and ecological
aspects. Enforce strict adherence to mitigation measures and monitoring to minimize environ-
mental harm. This necessitates the creation of a think-tank involving diverse stakeholders and
the local community in the project site.

3. Land rights and compensation

Reform land acquisition policies to prioritize the protection of land rights and ensure fair
compensation for displaced communities. Establish transparent and accountable mechanisms
for rehabilitation and livelihood restoration. The concept of “Indigenous Sovereignty”
emphasizes the right to ancestral land for aboriginal communities, including self-
determination, self-governance, and cultural practices. Compensation is crucial if any manage-
ment scheme displaces these communities, aligning with sustainability principles.
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4. Inclusive governance structures

Foster inclusive governance structures that involve diverse stakeholders in project oversight
and management. Create platforms for dialogue and conflict resolution to address grievances
and ensure fair benefit sharing. In the Indian governance context, where resource development
is often fragmented across multiple departments, the inclusive approach should extend beyond
involving local communities to integrating various departments when needed for specific pro-
ject implementation.

5. Long-term sustainability plans

Introduce policies mandating the development of long-term sustainability plans. Ensure a
balance between energy needs and environmental conservation, promoting renewable energy
sources and eco-friendly technologies. Proper site suitability analysis for constructing water res-
ervoirs, without causing serious ecosystem damage, is imperative.

Implementing these policy recommendations necessitates a collaborative effort from govern-
ment bodies, regulatory agencies, project developers, and civil society. This collective approach
aims to foster sustainable and equitable outcomes for all stakeholders involved in the Turga
Hydroelectric Power Project. The credibility of PE in this paper is it constantly advancing the
explanation of different debates allied with hydropower projects and constantly undermining
the ability to explain how things must be happened to sustainable water future. In a simple
way, PE accepts ontology or material ontology sometimes that allows us to move forward with
knowledge production, while constantly making epistemological movement that makes the
explanation harder. Hence, the application of PE in water-aided policy is not only restricted for
academic knowledge production, rather it may shape the developmental policy particularly in
Global South, as most of the water-aided policies in Global South are equipped with similar
attitude.
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ENDNOTES
1 Hectare (symbol ha) is the metric unit of land-area that equals 10,000 m2.

REFERENCES
Abhijitha, C. S., Areendran, G., Raj, K., Bhat, P., & Sahana, M. (2021). Habitat linkages for Asian elephants in

Central Indian landscape. In Habitat, ecology and ekistics: Case studies of human-environment interactions
in India (pp. 75–89). Springer. https://doi.org/10.1007/978-3-030-49115-4_4

Adedoyin, O. B. (2020). Qualitative research methods. Principles of social psychiatry (pp. 77–87).

KAR ET AL. 1149

https://doi.org/10.1007/978-3-030-49115-4_4


Ahlers, R. (2010). Fixing and Nixing: The Politics of Water Privatization. Review of Radical Political Economics,
42, 213–230. https://doi.org/10.1177/0486613410368497

Arocena, R., Göransson, B., & Sutz, J. (2015). Knowledge policies and universities in developing countries:
Inclusive development and the “developmental university”. Technology in Society, 41, 10–20. https://doi.
org/10.1016/j.techsoc.2014.10.004

Arsel, M. (2023). Climate change and class conflict in the Anthropocene: Sink or swim together? The Journal of
Peasant Studies, 50(1), 67–95. https://doi.org/10.1080/03066150.2022.2113390

Asher, M., & Bhandari, P. (2021). Mitigation or myth? Impacts of hydropower development and compensatory
afforestation on forest ecosystems in the high Himalayas. Land Use Policy, 100, 105041. https://doi.org/10.
1016/j.landusepol.2020.105041

Asher, M., & Negi, V. (2023). Tunnels as temples of ‘New green India’: Dominant narratives of Himalayan dam
building. National law School Journal, 17(1), 1. https://doi.org/10.55496/IDHK7166

Baccini, P., & Brunner, P. H. (2023). Metabolism of the anthroposphere: Analysis, evaluation, design. MIT Press.
Baka, J. (2013). The political construction of wasteland: Governmentality, land acquisition and social inequality

in South India. In Governing global land deals: The role of the state in the rush for land (pp. 211–229).
https://doi.org/10.1002/9781118688229.ch10

Baka, J. E. (2017). Political-industrial ecologies of energy. In Handbook on the geographies of energy
(pp. 477–489). Edward Elgar Publishing. https://doi.org/10.4337/9781785365621.00047

Bakken, T. H., Aase, A. G., Hagen, D., Sundt, H., Barton, D. N., & Lujala, P. (2014). Demonstrating a new frame-
work for the comparison of environmental impacts from small- and large-scale hydropower and wind
power projects. Journal of Environmental Management, 140, 93–101. https://doi.org/10.1016/j.jenvman.
2014.01.050

Banerjee, S. (2010). Radical and violent political movements. In Routledge handbook of South Asian politics
(pp. 382–398). Routledge.

Baruah, A., Basu, M., & Amuley, D. (2021). Modeling of an autonomous hybrid renewable energy system for
electrification of a township: A case study for Sikkim India. Renewable and Sustainable Energy Reviews, 135,
110158. https://doi.org/10.1016/j.rser.2020.110158

Basu, J. P. (2020). Forest dependence, institutions and enforcement: An empirical study in the drought prone
district of Purulia West Bengal. Indian Journal of Ecology, 47(4), 1068–1073.

Basu, J. P. (2021). Forest participation of local communities: A study of a tribal dominated region in India.
Journal of Social and Economic Development, 23(1), 180–201. https://doi.org/10.1007/s40847-020-00142-w

Biswas, S., & Bain, W. K. (2022). Conservation of biodiversity using ethnic adaptive folk beliefs: A case study in
Purulia District, West Bengal India. Antrocom: Online Journal of Anthropology, 18(1), 335–358.

Blake, D. J., & Barney, K. (2018). Structural injustice, slow violence? The political ecology of a “best practice”
hydropower dam in Lao PDR. Journal of Contemporary Asia, 48(5), 808–834. https://doi.org/10.1080/
00472336.2018.1482560

Boelens, R., Shah, E., & Bruins, B. (2019). Contested knowledges: Large dams and mega-hydraulic development.
Water, 11(3), 416. https://doi.org/10.3390/w11030416

Bose, R. (2016). Changing lives of Birhors in Purulia: A socio-economic observation in twenty-first century.
Contemporary Voice of Dalit, 8(2), 206–219. https://doi.org/10.1177/2455328X16661085

Brown, J. (2017). Democratizing accounting: Reflections on the politics of “old” and “new” pluralisms. Critical
Perspectives on Accounting, 43, 20–46. https://doi.org/10.1016/j.cpa.2016.11.001

Bruun, O., & Kalland, A. (2014). Images of nature: An introduction to the study of man–environment relations
in Asia. In Asian perceptions of nature (pp. 1–24). Routledge. https://doi.org/10.4324/9781315026138

Bryant, R. L., Paniagua, A., & Kizos, T. (2011). Conceptualising ‘shadow landscape’ in political ecology and rural
studies. Land Use Policy, 28(3), 460–471. https://doi.org/10.1016/j.landusepol.2010.09.005

Buckley, C. A., & Waring, M. J. (2013). Using diagrams to support the research process: Examples from grounded
theory. Qualitative Research, 13(2), 148–172. https://doi.org/10.1177/1468794112472280

Chakrabarty, A., & Chatterjee, S. (2010). Geoinformatics in environmental cost assessment of Purulia Pumped
Storage Project-West Bengal. Indian Journal of Geography and Environment, 10, 9–18.

Chakraborty, S., & Nabanita, P. A. U. L. (2021). Efficacy of different human-elephant conflict prevention and
mitigation techniques practiced in West Bengal India. Notulae Scientia Biologicae, 13(3), 11017. https://doi.
org/10.15835/nsb13311017

1150 KAR ET AL.

https://doi.org/10.1177/0486613410368497
https://doi.org/10.1016/j.techsoc.2014.10.004
https://doi.org/10.1016/j.techsoc.2014.10.004
https://doi.org/10.1080/03066150.2022.2113390
https://doi.org/10.1016/j.landusepol.2020.105041
https://doi.org/10.1016/j.landusepol.2020.105041
https://doi.org/10.55496/IDHK7166
https://doi.org/10.1002/9781118688229.ch10
https://doi.org/10.4337/9781785365621.00047
https://doi.org/10.1016/j.jenvman.2014.01.050
https://doi.org/10.1016/j.jenvman.2014.01.050
https://doi.org/10.1016/j.rser.2020.110158
https://doi.org/10.1007/s40847-020-00142-w
https://doi.org/10.1080/00472336.2018.1482560
https://doi.org/10.1080/00472336.2018.1482560
https://doi.org/10.3390/w11030416
https://doi.org/10.1177/2455328X16661085
https://doi.org/10.1016/j.cpa.2016.11.001
https://doi.org/10.4324/9781315026138
https://doi.org/10.1016/j.landusepol.2010.09.005
https://doi.org/10.1177/1468794112472280
https://doi.org/10.15835/nsb13311017
https://doi.org/10.15835/nsb13311017


Chakraborty, S. K., & Chakraborty, S. K. (2021). Geo-hydrological perspectives of riverine flows. Riverine Ecology.
Volume 1: Eco-functionality of the physical environment of Rivers (pp. 375–476).

Chatterjee, S. (2023). Rising trend of man-tiger conflict at man-nature interface of Indian Sundarbans: Study
towards traditional understanding and challenging livelihood of Sundarbans people. Safety in Extreme
Environments, 5(1), 35–46. https://doi.org/10.1007/s42797-023-00069-5

Chauniyal, D. D., Dutta, S., & Semwal, S. (2018). Changing pattern of channel morphology of Alaknanda River
in Srinagar Valley (Garhwal Himalaya), India. Journal of the Indian Society of Remote Sensing, 46,
1379–1387. https://doi.org/10.1007/s12524-018-0782-2

Chopra, S., Ranjan, P., Malhotra, A., Verma, A., Kumari, A., Sharma, K. A., Sarkar, S., & Vikram, N. K. (2022).
Perceived risk factors for weight gain, barriers, and facilitators related to weight loss experienced by
perimenopausal women: focus group discussion and thematic analysis. Menopause, 29(2), 219–224. https://
doi.org/10.1097/GME.0000000000001909

Chu, E., Anguelovski, I., & Carmin, J. (2016). Inclusive approaches to urban climate adaptation planning and
implementation in the Global South. Climate Policy, 16(3), 372–392. https://doi.org/10.1080/14693062.2015.
1019822

Cohen, S. (2023). Environmentally Sustainable Growth: A Pragmatic Approach. Columbia University Press.
https://doi.org/10.7312/cohe20864

Cortini, M., Galanti, T., & Fantinelli, S. (2019). Focus group discussion: How many participants in a group?
Encyclopaideia, 23(54), 29–43.

Dallman, S., Ngo, M., Laris, P., & Thien, D. (2013). Political ecology of emotion and sacred space: The
Winnemem Wintu struggles with California water policy. Emotion, Space and Society, 6, 33–43. https://doi.
org/10.1016/j.emospa.2011.10.006

Damodaran, V. (2002). History, landscape, and indigeneity in Chotanagpur, 1850–1980. South Asia: Journal of
South Asian Studies, 25(2), 77–110. https://doi.org/10.1080/00856400208723476

Damodaran, V. (2006). Famine in Bengal: A Comparison of the 1770 Famine in Bengal and the 1897 Famine in
Chotanagpur. The Medieval History Journal, 10(1-2), 143–181. https://doi.org/10.1177/097194580701000206

Das, P., Das, B. K., Mustafi, N. N., & Sakir, M. T. (2021). A review on pump-hydro storage for renewable and
hybrid energy systems applications. Energy Storage, 3(4), e223. https://doi.org/10.1002/est2.223

Das, R. (2016). The politics of land, consent, and negotiation: Revisiting the development-displacement
narratives from Singur in West Bengal. South Asia Multidisciplinary Academic Journal, 13. https://doi.org/
10.4000/samaj.4103

Das, S., Ray, A., & De, S. (2020). Optimum combination of renewable resources to meet local power demand in
distributed generation: A case study for a remote place of India. Energy, 209, 118473. https://doi.org/10.
1016/j.energy.2020.118473

Debnath, D. (2021). Development-induced displacement, resettlement and tribal life—A study in the protected
areas of India. Development, displacement & tribal life (Vol. 123).

Del Bene, D. (2018). Hydropower and ecological conflicts: From resistance to transformations.
Deshamukhya, T., & Choubey, G. (2023). Prospects of micro-hydropower plants in Northeast India: A brief

review. International Journal of Energy and Water Resources, 7(2), 297–308. https://doi.org/10.1007/s42108-
022-00197-x

Dhar, S., & Mazumdar, A. (2009). Hydrological modelling of the Kangsabati river under changed climate
scenario: Case study in India. Hydrological Processes: an International Journal, 23(16), 2394–2406. https://
doi.org/10.1002/hyp.7351

Dirth, T. P., & Adams, G. A. (2019). Decolonial theory and disability studies: On the modernity/coloniality of
ability. Journal of Social and Political Psychology, 7(1), 260–289. https://doi.org/10.5964/jspp.v7i1.762

District census handbook, Purulia. (2011). Village & town directory, Directorate of census operations, West
Bengal, Census of India, 2011. Series-20.

Durnik, M. (2008). Aboriginal participation in Canadian hydroelectric development: Political economy and
public policy. Analihrvatskogpolitološkogdruštva, 5, 367–395.
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APPENDIX A

F I GURE A 1 PPSP upper dam.

F I GURE A 2 PPSP lower dam.
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F I GURE A 3 Turga falls at Ajyodhya.

F I GURE A 4 Nearby site of Turga dam (proposed).
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F I GURE A 5 Protest against TPSP by indigenous women at Baruajara Village at Ajodhya GP.

F I GURE A 6 Mass protest against TPSP at Barria village at Bagmundi GP.
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F I GURE A 7 Deforestation at Ranga village in Ajodhya GP during the first phase of TPSP.
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