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Inducing Vulnerabilities 
in a Fragile Landscape

Kanchi Kohli

In Sikkim at least 17 large 
hydropower projects on the 
Teesta River and its tributaries 
have their environmental 
clearances in place, despite 
warnings, improper assessments 
and negotiated conditions. At 
a point of time when a natural 
seismic occurrence has shaken 
the stability of an already 
unpredictable Himalayan 
ecosystem, it is important to 
revisit the concept of hydropower 
projects as a green, clean and  
safe option.

In early November 2011, the people of 
Chungthang and Shipgyer gram pan-
chayats of Lepcha Reserve of Dzongu, 

Sikkim, wrote to the managing director of 
Teesta Urja seeking compensation for the 
damage experienced by people in the 
project-affected area during the earth-
quake of 18 September. The letter articu-
lates their conviction that the houses al-
ready damaged due to the blasting and 
other related construction activities of the 
Teesta III hydroelectric project being exe-
cuted by Teesta Urja, could not withstand 
the impact of the earthquake. While most 
of the houses collapsed, others were 
 severely damaged, said the letter. 

When the earthquake of the magnitude 
of 6.9 on the Richter scale hit north- 
eastern India, Sikkim felt both the quake 
and its aftershocks with the maximum 
 intensity. Even as the extent of the dam-
age is still being estimated, the earth-
quake and its aftermath has thrown  
up many reflections and lessons around 
 hydropower generation. 

The Teesta III hydroelectric project is 
being constructed on the River Teesta, 
which is considered Sikkim’s lifeline. The 
river originates from Tso Lhamo lake in 

the eastern part of the state and then 
flows  towards West Bengal. As it traverses 
through its basin, the river is fed by several 
tributaries and rivulets until it forms the 
ecological border between the two states 
and finally joins the Brahmaputra in 
Bangladesh. For Sikkim and its people, 
the flow of the Teesta has always had a 
deep-rooted connection with their lives, 
livelihoods and cultures. A change in this 
river ecosystem affects all these aspects. 
However, in the last decade, Sikkim, 
which is known for its stunning forest vis-
tas and amazing biodiversity, has been 
under threat from the cumulative impacts 
of close to 30 large hydroelectric projects 
to be constructed on the Teesta and its 
rivulets. While several of these are already 
under construction or completed, many 
more are at various stages of approval.

Run-of-the-River Projects

Hydropower projects in Sikkim like the 
Teesta III are projected as environmentally 
benign because unlike storage reservoirs 
they do not cause huge submergence or 
large-scale displacement of the population. 
But most of Sikkim’s so-called “run-of-the-
river” hydroelectric projects being devel-
oped divert the river waters through long 
tunnels before the water is dropped back 
into the river at a downstream location after 
passing through a powerhouse. 

The perception that they are “environ-
mentally benign” ignores the impact of 
several features intrinsic to this design. 
For example, long stretches of the river 

p erformance of the education and health 
sectors exclusively on the basis of the dif-
ferences in the percentage changes in the 
two sectoral i ndices. This becomes clear 
as we take a close look at the method of 
construction of the sub-indices and the in-
dicators used. For the Health Index, the 
report takes life expectancy at birth and 
normalises the values using the United 
Nations Development Programme’s HDI 
formula. For the Education Index, the re-
port takes a combination of literacy rate 
and mean years of schooling. The nature 
of the indicators chosen largely deter-
mines the possible ranges of percentage 
changes in the respective indices. For ex-
ample, the literacy rate for India improved 

from 56% in 1999-2000 to 67% in 2007-
08. In percentage terms it is a 19.6% in-
crease. Even if the health situation im-
proves fast enough life expectancy can 
never match literacy in terms of percent-
age increases. If life e xpectancy in 1999-
2000 was 60 years, it had to increase to 72 
in 2007-08 to make an improvement of 
roughly 20%, which is impossible. Life ex-
pectancy usually improves by only three 
to four years in a span of 7-8 years. In oth-
er words, what the report has “found” 
about the relative performance of educa-
tion and health sectors will be the most 
likely outcome no matter how fast the im-
provement in population health and how 
slow the progress in education. It is really 

unbelievable that a r eport on such an im-
portant issue can make so many elemen-
tary mistakes. 

Notes

1  For a discussion of these two alternative interpre-
tations of change, see Chakraborty (1998).

2  Sharing the same view, Kakwani (1993) develops 
a different “improvement index” which satisfies 
certain desirable properties.
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will be bypassed between the dam and 
powerhouse, with up to 85-90% of the 
flow in the winter (lean season) diverted 
through the tunnels. In the already com-
missioned 510 MW Teesta V project in Sikkim, 
the “head race tunnel” taking the water 
from the dam to the powerhouse is 18.5 
km long and bypasses a 23 km length of 
the river. The cascade of proposed projects 
will mean most of the river will essentially 
end up flowing through tunnels. 

These projects also involve extensive 
tunnelling in a geologically fragile land-
scape, the environmental and social impacts 
of which are most often underestimated. 
Impacts observed include cracks in houses 
above long tunnel alignments, drying up 
of water resources and major landslides. 
In projects that are underway on the Teesta, 
the list of project-affected-persons is clearly 
much longer than what is calculated at the 
planning stage which only looks at those 
whose lands are to be directly acquired for 
the project. The tunnelling also generates 
a huge quantity of debris. The indiscrimi-
nate dumping of massive quantities of 
 excavated debris in steep eastern Hima-
layan valleys with little available flat land 
is a gross environmental violation (Lepcha 
and Vagholikar 2011). 

Induced Vulnerabilities

The troubled terrain of hydropower projects 
in Sikkim is not new. However, it  becomes 
even more relevant today in the damaged 
imagery of the earthquake. The questions 
around the state’s vulnerability to seismic 
events like the earthquake and the im-
pacts of landslides having been 
 aggravated by the construction of a large 
number of hydropower projects cannot be 
brushed aside. While it might not be pos-
sible to ascertain that the earthquake 
 itself was induced by heavy construction in 
an ecologically volatile mountain region, 
there are several important points to address 
about what kind of interference of exist-
ing land use increases risk and pressures.

The letter by the residents of Chung-
thang brings the issue of induced vulnera-
bility to light through evidence. It refers to 
a report of the department of mines and 
geology prepared following an investigation 
in April 2010 in response to the request of 
the people affected by the construction of 
the Teesta III project. The report titled, 

“Report on Damages Caused Due to Blast-
ing and Other Activities by Teesta III HEPP 
Under Construction by M/S Teesta Urja” 
compares the situation to a pre-dam  scenario 
when the area was free from major insta-
bilities except bank erosion. While refer-
ring to the situation in townships such as 
Jorethang, Singtam and Rangpo, the re-
port states that, even though these are sit-
uated over similar geological conditions 
as Chungthang, they have not experi-
enced any distress in reinforced cement 
concrete (RCC) structures. It reiterates 
that the cause of damage to RCC structures 
in Chungthang is mainly due to blasting in 
close vicinity.

State authorities, including Chief Minis-
ter Pawan Chamling, have sought to under-
play the connection. As reported, the state's 
resilience has been compared to countries 
like Canada and Switzerland where dams 
dot the landscape and have been declared 
safe. Those who raise these questions are 
irresponsible, the chief  minister has been 
quoted to have said (Gurung 2011).

The chief minister’s statements stand in 
contrast to the observations of the Comp-
troller and Auditor General (CAG) of India 
in its 2009 report on Sikkim. The CAG 
 report states that the land profile of the 
state consists of steep slopes and narrow 
gorges and is prone to weathering, erosion 
and frequent landslides. Further, it is also 
located in Zone IV according to seismic 

zoning map of India. It adds that during 
the last 50 years, as many as 115 cases of 
major landslides and nine major earth-
quakes of magnitude of more than 5 on 
the Richter scale were recorded. Keeping 
this in mind, the CAG report cautions that 

the establishment of the hydropower pro jects 
in the State entailed extensive excavation, tun-
nelling, blasting, construction of mammoth 
water reservoirs, powerhouses and allied acti-
vities. These construction activities put tremen-
dous stress on the fragile environment of the 
State which could bring about unanticipated 
disasters and calamities (CAG 2009).

The Story of Regulatory Collapse 

Leaving aside the current situation, the 
story of the Teesta’s tryst with environment 
regulation can be traced back to 1998 
when the expert committee for river valley 
and hydroelectric projects in the Ministry 
of Environment and Forests (MoEF) was in 
the process of granting  approval to the 510 
MW Teesta V hydro project of the NHPC. 
This approval was required as part of the 
procedure prescribed under the environ-
ment impact assessment (EIA) notification, 
1994 (subsequently amended in 2006). 
This project was to be the first of the six-
stage “cascade” plan to harness 3,635 meg-
awatt of hydropower, all w ithin 175 km of 
the river Teesta in Sikkim (Menon and 
Vagholikar 2004). 

Initially, MoEF’s committee was of the 
view that the Teesta V project should not be 
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allowed to go ahead unless and until a com-
prehensive carrying capacity of the river 
Teesta was carried out. The purpose of such 
a study would be to ascertain the extent of 
load the river Teesta can actually take when 
it comes to social, ecological and environ-
mental impacts. But in 1999, Teesta V pro-
ject was granted clearance with a condition 
that no other project in Sikkim would be 
considered for environmental clearance till 
the carrying capacity study was completed.

Even as the New Delhi-based Centre for 
Inter-Disciplinary Studies of Mountain 
and Hill Environment (CISMHE) continued 
to carry out the carrying capacity study in 
the area, the 1,200 MW Teesta III project 
(another run-of-the-river scheme) was 
granted environmental clearance. It was 
one amongst the five projects on the Teesta 
river basin which was approved in violation 
of the conditions prescribed for Teesta V. 
CISMHE’s study was funded by the NHPC 
and it took six years to complete (2001-07). 

In October 2008, based on the CISMHE 
recommendations, the MoEF issued a letter  
to the Government of Sikkim that no activi-
ties related to dams (even investigations) 
should be taken up north of Chungthang re-
gion in north Sikkim, home to the Lepcha, 
Bhutia and other communities. The MoEF 
asked the state government to scrap five 
projects – Teesta I (300 MW), Teesta II (480 
MW), Bhimkyong (99 MW), Bop (99 MW) 
and Lachung (99 MW) hydro-electric power 
stations (HEPs), with a total installed capaci-
ty of 1,077 MW. It is pertinent to note that 
this was the time that the movement against 
dams in Sikkim led by the Affected Citizens 
of Teesta (ACT) was at its peak. As part of 
this struggle, several local youth took the 
campaign to the streets of Gangtok and 
launched an indefinite satyagraha as a mark 
of protest and to bring pressure on both 
 central and state governments.

In January 2010, the power secretary of 
the Government of Sikkim attended the 
Expert Appraisal Committee (EAC) meet-
ing which was revisiting the above-men-
tioned projects. P G Sastry, an erstwhile 
EAC chairperson, who now represents Sik-
kim’s department of power, argued that 
the project developers were unable to car-
ry out exploratory work upstream of Tees-
ta to gather additional data for mitigation 
and management of impacts because of 
the MoEF’s decision. In February 2010, the 

EAC gave permission to Teesta I and II 
projects to conduct these investigations. 

In March 2010, after members of the 
EAC visited Sikkim, the remaining three 
projects in north Sikkim, Lachung, Bhim-
kyong and Bop HEPs were allowed to carry 
out investigations. In the judgment of the 
EAC subgroup that visited the sites of these 
projects, the sites at Bop and Bhimkyong 
do not have any rehabilitation  issues and 
the 10 km stretch of the tunnelled river is 
intercepted by several perennial streams. 
Based on their wisdom, the MoEF took a 
decision to allow Lachung, Bhimkyong 
and Bop projects to initiate EIAs which 
would then set the ball rolling for procur-
ing the environment clearance under the 
EIA notification, 2006 (Kohli 2011).

As on date, at least 17 large hydropower 
projects on the Teesta and its tributaries 
have their environmental clearances in 
place, despite warnings, improper assess-
ments and negotiated conditions. The vio-
lations made by the existing projects are 
still unaddressed. In June 2011, Tseten 
Lepcha, the honorary wildlife warden of 
the north district of Sikkim wrote to the 
MoEF highlighting the violations of the 
Wildlife Protection Act, 1972 in the killing 
of a Serow (Capricornis sumanntraensis), 
a Schedule I animal, by a subcontractor at 
the Teesta III project site in 2008, and the 
lack of appropriate action. In the same 

 letter, he highlighted that the Teesta III 
project is being constructed without all 
the prescribed approvals. The letter states 
that the project also requires a clearance 
from the standing committee of the Na-
tional Board for Wildlife (NBWL) as it is 
just 1 km away from the Khangchendzonga 
National Park (some of the components are 
within the Khangchendzonga Biosphere 
Reserve). This violates the Supreme Court 
order of December 2006 that laid down 
that projects within 10 km radius of na-
tional parks and sanctuaries must be re-
ferred to the Standing Committee of the 
NBWL. This was never applied for Teesta III.

The People’s Struggle

The story of dams in Sikkim would be 
 in complete without mentioning and 
 ack nowledging the consistent struggle of 
the affected people and their supporters 
in Sikkim, north Bengal and in New Delhi. 
The members of the ACT have taken to the 
streets of Gangtok even as negotiations 
 between the Sikkim government and 
MoEF were on. Representatives of the 
 Lepcha tribal community who would be 
 affected by the construction of the dams 
on the river Teesta and  other tributaries 
began an indefinite hunger strike to save 
Dzongu, their traditional homeland. It 
was one of the most inspiring youth-led 
campaigns of recent times which received 
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The Seeds Bill, 2011: 
Some Reflections 

Harbir Singh, Ramesh Chand

The main reason for the 
continued low use of quality 
seed has been inadequate access. 
Though the private sector has 
taken a lead in harnessing 
technological innovation in some 
segments, it has concentrated 
on particular types of seed. It 
has also occasionally supplied 
spurious and low quality seeds 
and charged exorbitant prices. 
There is, thus, a strong need to 
promote competition, strengthen 
the role of the public sector and 
encourage investment in seed 
production. The provisions of 
the new seeds bill and its early 
enactment are critical for  
moving agriculture to a new 
growth trajectory. 

Seed is a carrier of technology and 
the medium for translating scientif-
ic achievement to the field.  Often, 

Indian farmers do not distinguish be-
tween grain and seed (Chand 2007), and 
use common farm produce as seed. The 
reasons for this are: (1) lack of awareness 
about the potential of quality seed, (2) the 
non-availability of good quality seed, and 
(3) high seed price. To a greater extent, this 
also explains the large gap between attain-
able levels of productivity achieved in front 
line demonstration plots and the actual 
productivity at farm levels. 

This article examines the trends in sup-
ply of good quality seed and hybrids, esti-
mates the seed demand and supply gap and 
discusses the government response ad-
dressing issues of seed production and 
availability through legislative measures, 
namely, the new seeds bill. It is noteworthy 
here that the draft of the seeds bill has been 
revised three times in last seven years 
(2004, 2008, 2010) mainly to accom -
modate the concerns expressed by farmers 
bodies, civil society and parliamentarians, 
and the latest 2011 version is still pending in 
the Upper House of Parliament. The  article 
discusses the latest amendments propo-
sed  in the bill and their implications for 
improving farmers’ access to quality seed. 

1 Access to Quality Seed 

The seed scenario in India is undergoing 
rapid change. During 2003-04, the private 
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sector produced 62.8 lakh quintal and 
public sector 69.5 lakh quintal of seed. 
Seed production by the private and public 
sectors in the next seven years increased 
to 109 and 171 lakh quintal, respectively.  

However, it is important to point out 
here that the share of the private sector in 
total seed production does not portray the 
correct picture of market share. Its share 
in the market value of seed is much higher 
than the share in volumes as the major 
 focus of the private sector has been on 
selling seeds for vegetables and hybrids. 
These fetch higher prices (Ramaswami 
2002). Further, the private sector has a 
strong interest and dominance in the sup-
ply of proprietary seed-like hybrids, as can 
be seen from the information presented in 
Table 1 (p 23). Though accurate and  detailed 
data is not available, interaction with the 
National Seed Association of India and 
 information available in the annual reports 
and websites of the major seed companies 
together indicate that the private sector 
has developed three to 22 times the 
number of crop hybrids marketed by the 
public sector till 2001-02.

There is discernible change in the role 
of the public sector in the development of 
 hybrids after 2001-02 in all types of crops 
(Table 1). Till 2001-02, the private sector 
had developed 150 hybrids of cotton com-
pared to 15 by the public sector. Similarly, 
the numbers of maize hybrids developed 
by the private and public sectors were 67 
and three, respectively. In the next eight 
years (2002-03 to 2009-10), however, the 
share of the public sector increased from 
8% to 19% in cotton, 4% to 40% in maize 
and 25% to 58% in rice. Similar changes are 
observed in the case of other crops also. 

The sum total of hybrids developed so 
far by the public and private sectors (with 

both national and international  attention. 
While the impact on Lepcha culture and 
identity was important, the campaign was 
deeply concerned about the impact on the 
Teesta’s river ecology and flow. ACT aptly 
has described their anguish by saying, 

“Our sacred Teesta is being converted into 
an underground river.” A concern many peo-
ple in the state continue to carry forward, till 
date. (More at http://weepingsikkim.blogs-
pot.com/ and http://www.actsikkim.com/)

At a point of time when a natural seis-
mic occurrence has shaken the stability of 
an already unpredictable Himalayan eco-
system, it is important to revisit the con-
cept of hydropower projects as a green, 
clean and safe option. Perhaps, it is better 
to be conservative about the risks from 
such projects rather than deciding on the 
basis of other contexts where landscape 
changes might not have altered the 
 ecological stability of river basins. 
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