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I Introduction
The transboundary Tista River negotiates the Eastern 
Himalayan landscape and is the fourth major river 
after the Ganges, Brahmaputra and Meghna in the 
Eastern South Asian region(Parsai and Suri 2013). It 
flows the entire length of Sikkim and carves out some 
of the profuse and verdant Himalayan temperate and 
tropical river valleys. As it flows down, the river forms 
the border between Sikkim and West Bengal in India. 
It flows about 172 km in the hilly region of Sikkim 
and Darjeeling. The river crisscrosses for about 98 
km in the plains of West Bengal and another 134 
km in Bangladesh, before joining the Brahmaputra 

in Bangladesh. As it meanders downstream, Tista 
receives water from several tributaries on either side 
of its course, forming a complex and dynamic river 
basin and a unique eco-region often referred to as the 
“Tista Eco-region”. 
 The Upper Tista Basin (UTB)roughly covers 
the Sikkim and Darjeeling Himalayan segment and 
covers about 66 per cent of the total basin area. It 
spreads below the world’s third highest mountain 
Kangchendzonga (8598 m). The region is strategically 
located. It is separated by the Singalila range from 
Nepal in the west, Chola range from Tibet (China) 
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Table 1: Regional Overview of the Tista River Basin1

Geographical 
Region

Political /Administrative Region Basin Area  
(Sq Km)

Percentage Share

Hills
Sikkim 6930 57.0

83.5
(Share of India)

West Bengal (Darjeeling) 1121 9.2

Plains
West Bengal (Jalpaiguri and Cooch Behar) 2104 17.3
Bangladesh 2004 16.5 16.5 

(Share of Bangladesh)
Total 12159 100.0

http://www.sikkimforest.gov.in/soer/Water%20Resources.pdf
http://www.sikkimforest.gov.in/soer/Water%20Resources.pdf
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in the north and northeast, Jalpaiguri district of 
West Bengal and Bhutan in the south and southeast 
respectively. Almost 98 per cent of the Sikkim 
Himalaya falls within the Tista basin while a little 
over 2 per cent is shared by the Jaldhaka river basin2. 
The Darjeeling Himalaya share about 36 per cent of 
the Tista basin3. The basins of Jaldhaka, Mahananda, 
Balason and Mechi Rivers share the rest of the region. 
Besides being the source of varied forms of natural/
bio-resources, the region also acts as a global ecological 
sink.Moreover, the basin has historically been home to 
several social groups in Sikkim, northern West Bengal 
(India) and Bangladesh (Khawas 2015). Starting 
from the Lepcha tribe, the ethnic Bhutias and the 

ethnic Nepalis in the Sikkim-Darjeeling Himalaya, 
to the agrarian communities of North Bengal and 
Bangladesh, the region is the source of livelihood for 
several socio-cultural groups. The basin has been the 
ethno-cultural and ethno-religious basis for many 
social groups in the Darjeeling-Sikkim region. The 
Tista is the primary source of water foragricultural 
crops in northern West Bengal and north-western 
Bangladesh. Besides, other associated livelihood 
options—to name only a few, such as rafting, 
sandstone mining and fishing—have thrived across 
the basin for a long time. The Tista basin, therefore, 
provides significant human and environmental 
security to the geographic milieu of the region.

 2 State of Environment: Sikkim, 2007 (available at: http://www.sikkimforest.gov.in/soer/Water%20Resources.pdf (accessed 
02 January 2015).
 3 Ibid.
 4 Map prepared by IUCN (cited at thethirdpole.net)

Figure 1: Geographical Location of the Tista Basin4
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II Rationale, Objectives and 
Methodology
The primary aim of this paper is, therefore, to 
understand the Sikkim Himalaya in the context of the 
changing environment and socio-economic dynamics 
in recent times, focusing particularly on hydropower 
projects. The study is based largely on a review of 
available secondary literature on the relevant issues. 
However, it is also supplemented by primary data 
extracted from various offices of the Government 
of Sikkim, offices of the Government of India, civil 
society organizations, focus group discussions with 
the affected people, discussions with senior officials 
of the state and central governments and hydropower 
development projects. 
 The paper is primarily informed by a human 
security framework. Human security as an idea has 
been in existence for a long time. As long ago as 
1705, a German philosopher, Leibniz, expressed the 
need for the State to provide common security to its 
people. The French philosopher Montesquieu also 
echoed the same sentiment when he said that true 
political freedom could only be achieved when people 
are secure (Hussein 1998). Our safety and freedom 
as individuals underlies the human security dynamics 
debate. And broadly, “a conception of security that 
is centred above all on the sanctity of the individual 
may be called human security (Bajpai 2003:196)”. 
According to the Human Development Report 
(1994), for most people, a feeling of insecurity arises 
more from worries about daily life than from dread 
of cataclysmic world events. The report redefined 
human security beyond militaristic notions by adding 
a human dimension. 
 The objectives of the study are outlined as 
under:

•	 To	 understand	 the	 changing	 environ-
ment, socio-economic and livelihood 
issues of the Upper Tista Basin

•	 To	 examine	 important	 drivers	 of	
development, with particular focus on 
hydropower development in the area

•	 To	 identify	 the	 overriding	 human	
security implications of the mega 
hydropower development in the  
region

III Changing Human-Environment 
Relationship
The traditional symbiotic and intimate human-
environment relationship in the Tista Basin has 
increasingly been endangered by diverse undercurrents 
of so-called “development” in recent times. This has 
resulted in imbalances in the environment and various 
ecological systems therein. Besides other ill-conceived 
forms of development, including the improper 
expansion of agriculture, unscientific construction 
of roads and buildings, unplanned urbanization 
etc., the central and state governments of India are 
vehemently proceeding with a series of hydropower 
projects, particularly within the Sikkim-Darjeeling 
catchment of the basin. 

1. Agro-Ecological Adaptation

The Sikkim Himalaya is a region with rich and varied 
scenic beauty, magnificent mountains, dark forests, 
green fertile valleys, raging torrents and placid lakes. 
Accordingly, we find different types of climatic zones 
and topography with varied agro-ecosystems5 and 
agro-ecological adaptations. The components of 
ecosystems have resulted in different types of land 
use, cropping patterns, livestock production and 
productivity in distinguished zones of the basin 
(Subba 2008). With the gradual shift in the structure 
of the economy, these intricate components of agro-
ecological adaptations are also changing with time 
(see Table 2).

 5 An agro-ecosystem is a manmade ecosystem which is geared to meet basic human needs of food, fodder, fuel, manure, 
fiber, timber, medicine and economic returns from the available resource under a particular set of growing conditions. 
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2. Land and Forest Resources

A temporal examination of land resources in the UTB 
shows that there has been a gradual shift in the pattern 
of land utilization in the last few decades. The net 
sown area has increased from about 16 per cent during 
1985-86 to around 23 per cent during 2009-12. 
The increase is particularly notable in the Darjeeling 
catchment of the basin. Similarly, the region has 
witnessed increased land under forests during the 
period thanks to the Joint Forest Management 
programme initiated by the Government of India 
in the early 1990s. It increased from about 34 per 
cent to 42 per cent. It is also important to note that 
a sizeable amount (23 per cent) of the land area in 
the basin is barren land, particularly in the Sikkim 
catchment (33 per cent).

Table 3: Land Use In UTB: 2009-127

Land Use Category (%) Darjeeling Sikkim Utb

Forests 38.28 44.14 42.31

Area under non-agricultural 
use 12.45 1.67 5.02

Barren and uncultivable 
land 0.76 32.93 22.94

Permanent pastures and 
other grazing lands 0.26 0.55 0.46

Land under misc. tree crops 
and groves 0.72 0.69 0.70

Culturable wasteland 0.46 0.28 0.33

Fallow land other than 
current fallows 0.99 4.15 3.17

Current fallows 5.05 0.69 2.04

Net area sown 41.04 14.9 22.95

 6 Modified after Patiram, Subba and Verma (2001) as cited in Subba (2008), p. 78.
 7 Calculated from Forest Survey of India Report, 2013, p. 214 and Economic Review Report, West Bengal, 2011-12,  
p. 60.

Table 2: Agro-Ecological Adaptation Across Different Climatic Zones of Sikkim- Himalaya6

Elevation 
(Metres)

Climatic 
Zone

Topography Agro-Ecological 
Adaptation

Principal Crops

Food Crops Cash Crops Other Crops

> 4000 Alpine Very high hills Transhumance - - Pasturage
2700-4000 Sub-Alpine Upper hills Transhumance

Yak herding
Pastoral economy
Horticulture

- Potato
Vegetable

Pasturage,
Minor Forest 
Products

1800-2700 Temperate High hills Rainfed Cultivation
Livestock

Maize, Barley Potato
Vegetable
Fruits

Pasturage,
Minor Forest 
Products

0900-1800 Sub-Tropical Middle Hills Wet Cultivation
Dry/Rainfed 
Cultivation 
Livestock

Paddy, Maize, 
Millet, Wheat, 
Pulses, Oilseed

Large 
Cardamom 
Fruits, 
Vegetables

Minor Forest 
Products

0300-900 Tropical Lower Hills Wet Cultivation
Dry/Rainfed 
Cultivation 
Livestock

Paddy, Maize, 
Millet, Wheat, 
Pulses, Oilseed

Ginger, Fruits, 
Vegetables

Minor Forest 
Products
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A scrutiny of the forest cover in the UTB indicates that areas under forests have been increasing in the Sikkim 
catchment, while these are decreasing in the Darjeeling catchment in the last few decades. A marginal decrease 
in forest cover in Sikkim was seen due to the earthquake-induced landslides in 2011 (FSI Report 2013, 2014). 
At the UTB level, however, the trend is gradually increasing. Nevertheless, the present forest cover of about 
47 per cent at the UTB level is considerably below the recommended level of 60 per cent for the hills and 
mountains of the country by the Government of India. Around 75 per cent of the forest resource of the UTB 
region is concentrated between the altitude of 500-4000 metres8.

Table 4: Profile of Forest Cover in the UTB9

Region/Year [%] 1987 1991 1995 2001 2004 2007 2010 2013

Darjeeling 51.10 53.03 53.32 53.38 52.46 44.68 44.68 44.68
Sikkim 38.84 42.86 44.07 45.00 45.97 47.31 47.34 47.32
UTB 42.61 45.98 46.91 47.57 47.96 46.50 46.52 46.51

3. Population, Economy and Livelihood

The UTB has been home to a sizeable population. The region is multi-ethnic, multicultural and multi-lingual in 
character. The social diversity is perhaps the most powerful manifestation of the area. Social groups with diverse 
ethnic and linguistic origins, representing various racial stocks and social status, have found places for themselves 
at different points of time, adapting themselves to the different ecological niches offered by the physiographic 
and climatic setting of the region. The region is, therefore, often termed as a “melting pot of ethnic diversity”. 

Figure 2: Profile of Population in UTB

 The UTB has traditionally been a rural and agricultural economy where the majority of the population were 
directly engaged in agriculture and allied activities. The region has limited industrial potential due to its geologic 
and geomorphic constraints. However, more recently, the traditional structure of the region’s economy has been 
gradually changing. This is particularly notable after 1991, when the country liberalized its economy. The data 
of Sikkim in this regard clearly shows a drastic reduction in the contribution of the primary sector (consisting 
mainly of agriculture, mining and quarrying, forestry etc.) to the GDP of the state, from about 47 per cent 

 8 This is also the belt where majority of hydropower projects and tunnels have come up in the region. 
 9 Calculated from India State of Forest Report, Forest Survey of India (various years) and State Forest Report, West Bengal 
(various years)
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in 1991 to less than 10 per cent by 2011. Similarly, 
the secondary sector (consisting mainly of industrial 
segments like construction, household industry, 
pharmaceuticals etc.) has shown a progressively 
upward trend in contribution to the GDP during 
the period. The service sector (consisting of trade, 
transport, business, public administration etc.) was 
very strong until about 2000, with its contribution 
of about 55 per cent of the state’s GDP. It has been 
showing a declining trend in the last fifteen years. 
 Further, examination of workforce participation 
for the last four decades for Sikkim also highlights 
that the proportion of cultivators to total main 
workers have been decreasing with time, while the 
share of workers in other sectors - mainly secondary 
and tertiary sectors - have been progressively growing. 
These figures from Sikkim clearly show that there has 
been a structural shift in the economy of Upper Tista 
Basin in the last few decades. Accordingly, we need 
preparedness to address newer challenges the region is 
expected to face in near future. 

4. Drivers of Mega Hydropower 
Initiatives in Sikkim

The Upper Tista Basin features the river Tista and its 
primary tributary, the river Rangit, flowing down the 
glaciers, and therefore, provides abundant potential 
for hydroelectric power projects. According to the 
Government of Sikkim, “the river Tista has tremendous 
potential for promoting power generation, as the river 
descends from an elevation of about 3600 m to about 
300 m over a distance of 175  km (Government of 
Sikkim 2009)”.
 The mega hydropower projects that are 
underway in the area are part of the Government of 
India’s programme of dam construction, to create 
another 200 billion cubic metres of storage through 
the 50,000 MW hydroelectric initiative launched 
in May 2003. It is part of the central government’s 
master vision of the northeastern region as “India’s 
future power house”, with around 168 dams planned. 
The potential for hydro development in India as 

Figure 3: Trend in Structural Composition of GDP in Sikkim (%)

Table 5: Hydro Electric Potential Development in the Upper Tista Basin

As on 31.7.2014

Region / 
State

Identified Capacity 
as Per Reassessment 

Study

Capacity Under

Operation

Capacity Under

Construction

Capacity Under 
Operation + Under 

Construction

Capacity Yet to be 
Taken Up Under 

Construction

Total 
(MW)

Above 25 
MW 

MW % MW % MW % MW %

Sikkim 4286 4248 669.0 15.75 2622 61.72 3291 77.47 957 22.53
West Bengal 2841 2829 272.2 9.62 160.0 5.66 432.2 15.28 2396.8 84.72

CEA, 2014 [MW: Megawatt], http://www.cea.nic.in/hydro.html (accessed on November 29, 2015)
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proposed by the government is immense and a modest 
estimate of the same has been assessed at 84044 MW 
at 60 per cent load factor—if about 148,000 MW 
is the installed capacity. The North-Eastern region, 
including the Tista region, contains the sizeable share 
of this with 59000 MW.
 Both the Central and State governments, 
considering the significant untapped hydel potential 
of the Tista, Rangit and their numerous perennial 
tributaries, see a big opportunity to mobilize the flow 
of capital investment through the public, private or 
joint sector. Therefore, apart from the development 
of various small, mini and micro hydel projects, 
several mega projects have been awarded to the 
National Hydroelectric Power Corporation (NHPC), 
National Thermal Power Corporation (NTPC) and 
private developers in the last one and half decades. 
The Government of Sikkim has recognized the power 
sector as the key input to the economic sustenance of 
the state largely because the power industry, unlike 
other industries of the state, is a revenue-generating 
sector for the state. From these projects, the State 
governments of Sikkim and West Bengal would get 
12 per cent of free power. Based on reports, Sikkim 
hopes to yield approximately INR 2000 (Kerry 2008) 
crore per annum by tapping into what it terms “the 
enormous hydroelectric potential”of the basin within 
the State. Besides contributing to the growth and 
development of the country, Sikkim visualizes the 
achievement of a prosperous Sikkim using the revenue 
earned.

5.  Major Human Security Concerns

Hydropower, per se, may not pollute the water and 
air or damage the larger environmental and human 
well-being. However, hydropower  facilities can have 
severe  environmental and human impacts in and 
around the project and dam areas. A body of research 
is already at place to oppose large hydro dams for a 
combination of political, economic, environmental 

 10 Annual Report 2008-09. 2009. Energy and Power Department. Government of Sikkim, Gangtok

Table 6: Mega Hydro Power Projects Allotted to  
Private and Public Sectors in Sikkim10

Sl. No. Name of the  
Scheme

Installed Capacity  
[Mw]

1 Teesta I. 280

2 Teesta II 330

3 Teesta III 1200

4 Teesta IV 495

5 Teesta VI 500

6 Teesta V 510

7 Lachen 210

8 Panan 300

9 Rangyong 117

10 Rongnichu 96

11 SadaMangder 71

12 Chujachen 99

13 Bhasmey 32

14 Rolep 36

15 Chakhungchu 50

16 Ralong 40

17 Rangit II 60

18 Rangit IV 120

19 Dikchu 54

20 Jorethang Loop 96

21 Lingza 120

22 Thankgchi 40

23 Bimkyong 99

24 Bop 90

25 Ting Ting 70

26 RateychuBakcha chu 40

27 Tashiding 60

Total 5248
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and social reasons (World Commission on 
Dams,  2000; Leslie,  2014; Sovacool  and Walter, 
2019). 
 In the context of UTB, the critical concerns are 
the varied impacts of gigantic hydro-development 
ventures on the fragile geo-environmental charac-
teristics of the region and vice versa, and their larger 
human security implications for the region. Some of 
the critical factors documented from the field and 
that have significant bearings on the regional human 
security are summarized as under:

i socio-cultural

Human-environmental relationship
•	 The deterioration of the intimate 

human-environment relationship 
around important natural resource bases

•	 Increase in the frequency of accidents
•	 Increased threats to the lives of riparian 

communities

Village cohesion and societal behaviour
•	 The degradation of the social capital of 

the communities
•	 The weakening of social networking
•	 Increased commodification of labour
•	 Unchecked in-migration of labourers 

from the plain areas
•	 Increased cases of local violence and 

small-time robbery
•	 Impact on the local culture

ii economic

Livelihood
•	 Decline in traditional engagement in 

agriculture and allied activities
•	 Decline in traditional riverine economic 

activity
•	 Rise in unskilled/semiskilled work, 

including quarrying of stone and sand, 
casual labour, petty business etc.

Infrastructure
•	 Rampant construction of kutcha roads 

across remote villages

•	 Construction of footpaths
•	 Electrification of some villages
•	 Construction of primary schools
•	 Construction of small bridges and 

culverts

iii environment

Local climate
•	 Gradual change in the microclimate—

villages have become hotter than they 
used to be before the construction of 
hydropower dams in the vicinity

Land
•	 Increase in the intensity of land/slope 

erosion
•	 Worsening of old landslide areas
•	 Arrival of several new landslides

Water
•	 Drying up of water bodies, particularly 

natural springs
•	 Draining of natural springs and small 

streams due to tunnels across the 
mountain slopes 

Air
•	 Air filled with dust due to various 

infrastructural activities including 
construction of roads, tunnels, 
transmission lines, blasting etc.

•	 Increasing cases of respiratory diseases, 
throat infection, sinus etc.

Forest and biodiversity
•	 Village and government forests rampantly 

cleared for various construction works
•	 Negative impacts on biodiversity, 

medicinal plants, NTFPs, fodder plants, 
water bodies, natural hazards

Natural hazard
•	 Increase in frequency and intensity of 

landslides and rock falls
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•	 Increase in intensity and frequency of 
extreme climatic events and climate-
induced natural hazards

•	 Unpredictability of local climate 

iv aesthetic and spiritual

•	 Loss of the aesthetic beauty and spiritual 
significance of the region.

IV Discussion and Concluding 
Remarks
The traditional human-environment relationship in 
the Upper Tista Basin has been gradually changing 
with time, as highlighted in the preceding sections 
in the form of agro-ecological adaptations, land use 
patterns, forest resources and economic attributes. 
In the changing relationship of humans with the 
environment, the development of mega hydropower 
projects, along with other diverse undercurrents of 
development, has significantly impacted the human 
security of the region. 
 The central government, state governments and 
development proponents may, however, dismiss the 
concerns as fear mongering. Yet, a contingency plan 
for disaster management in the event of an earthquake 
is a far cry for almost all hydro-projects in the area. The 
Government of Sikkim has consistently insisted that 
hydropower projects are harmless. Representatives of 
the State Government hold the following views11: 

“It is the most eco-friendly. There is no pollution, only 
a little during the construction; we have got all the 
environmental clearances from the central government. 
These are not big dams, just small diversion dams. They 
are not within the Kanchenjunga National Park. The entire 
Himalaya is a sensitive zone, but the central government 
has planned hundreds of dams across the mountain ranges, 

not only in Sikkim. No one can prove that people’s homes 
were damaged owing to the blasting. It could be for other 
reasons, such as earthquakes or landslides.”

With global scale environmental changes also taking 
place, things may become more uncertain with 
time. River ecosystems and riparian communities 
of the region are experiencing the disastrous effects 
of the hydro-companies’ actions of dam building, 
including blasting, tunneling, water diversion, road 
construction and muck dumping. Environmental 
activists are of opinion that the dancing and roaring 
Tista would be silenced and the rich biodiversity in 
the basin would be lost for all time to come if the 
current development paradigm of the region is not 
arrested12. This is a very serious issue both for future 
generations and for us. It is also disheartening for 
all who live within the Tista basin, with the river’s 
historical, socio-cultural and emotional linkages with 
the region, that National Geographic has listed the 
Tista river among eight mighty global rivers that run 
dry because of human overuse13.
 Further, with the impact of global warming 
becoming more apparent, the UTB perhaps is most 
in-tune to show signs of change brought about by 
climate warming. There are copious instances where 
people across the spaces of the UTB have narrated 
revealing insights on how changes in the regional 
climate are affecting their lives and livelihood. Some 
of the important observations made by people in the 
field regarding the impacts of climate change in the 
Sikkim Himalayas may be highlighted below14.

“I had never seen rats eating ginger,”a 75-year-old farmer of 
Barbing, Ranka, East Sikkim about the winter of 2008-09.
 “It has become hotter, so our vegetables don’t grow 
well. The leaves dry up. In the last two-three years, my 
yield has fallen by half,”Dawa Bhutia, Khamtang village, 
West Sikkim. 

 11 Cited in Khawas and Joshi, 2013
 12 Based on discussion.
 13 National Geographic: 8 Mighty Rivers Run Dry From Overuse http://environment.nationalgeographic.com/
environment/photos/rivers-run-dry/#/freshwater-rivers-teesta-1_45148_600x450.jpg (accessed on November 24, 2014)
 14 Compiled from various sources

http://environment.nationalgeographic.com/environment/photos/rivers-run-dry/#/freshwater-rivers-teesta-1_45148_600x450.jpg
http://environment.nationalgeographic.com/environment/photos/rivers-run-dry/#/freshwater-rivers-teesta-1_45148_600x450.jpg
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 “Earlier, the rain was gentle. Now, it is very heavy, 
like buckets are being emptied from the skies. And the heat 
is very strong. Both destroy the crops,” Pinchu Lepcha, 
Ramgethang village.
 “Sowing seasons are changing. Earlier, we used to 
sow maize in February. But now, we sow earlier in January. 
Normally, it would snow in February, but now, it doesn’t 
snow anymore,” Tempa Lepcha, Ramgethang village.
 “Since it has become hotter, now oranges and 
bananas are growing here (1,800 m). They were unheard of 
earlier,”Pemchong Lama, Chojo village, West Sikkim.

In this connection, it is important for us to understand 
glacial behaviour, snow melt run-off and monsoon 
rainfall in the basin. Information on glacial behaviour 
and its impact is necessary to analyse the impacts on 
the downstream population and environment and to 
gauge the economic and environmental viability of 
projects in the region. The information on melt water 
yield and its chemical and sediment characteristics is 
vital to the safety and maintenance of the hydroelectric 
installations and reservoirs/dams in the region. The 
South-West monsoon plays a very significant role in 
the water regime of the basin. Its deviation will render 
devastating impacts both on the water regime and 
health of the numerous hydro-projects in the region 
(CSE 1991). 
 Lastly, the main streaming of Environmental 
Management Plan (EMP), Disaster Risk Reduction 
(DRR) and Climate Change (CC) in the development 
processes and projects, particularly in sensitive sectors 
like hydropower projects,is indispensable for the 
sustainable development of the region. This becomes 
important in view of the geo-environmental fragility 
and socio-cultural vulnerability of the Himalayan 
landscape. Further, the state of Sikkim, with one 
of the highest densities of hydropower projects in 
the country, also needs to evolve its own regional 
hydropower policy in view of its unique regional 
environment, ecological setup and geography. 
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