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EDITORIAL

T
he Indian Space Research Organisation has
crossed a signiicant milestone with the success-
ful developmental light of the country’s heaviest

Geosynchronous Satellite Launch Vehicle, the GSLV
Mark-III. This is the irst time a satellite weighing over
3.1 tonnes has been launched from India to reach the
geostationary orbit about 36,000 km from Earth. The
Mk-III can launch satellites weighing up to four tonnes,
which almost doubles India’s current launch capacity.
With communication satellites becoming heavier (up to
six tonnes), the capability for larger payloads is vital.
This can be done by switching over to electric propul-
sion for orbit rising and to keep the satellite in the right
position and orientation in the orbit through its lifetime
(that is, station keeping). The switch-over would reduce
the weight of the vehicle as it can do away with nearly
two tonnes of propellants and carry heavier satellites.
Towards this end, ISRO has started testing electric
propulsion in a small way; the South Asia Satellite
(GSAT-9) that was launched last month used electric
propulsion for station keeping. On Monday, an indigen-
ously developed lithium-ion battery was used for the
irst time to power the satellite. Another key achieve-
ment is the use of an indigenously developed cryogenic
stage, which uses liquid oxygen and liquid hydrogen;
the 2010 GSLV launch using an indigenous cryogenic
stage ended in failure. It can now be said without hesita-
tion that India belongs to the elite club of countries that
have mastered cryogenic technology. In the December
2014 experimental light of the GSLV Mk-III, a passive
cryogenic stage was used. Though the cryogenic stage
was not meant to be ignited, the launch provided in-
valuable data on aerodynamic behaviour of the vehicle.

The Mark-III will be operational with the success of
one more developmental light, which is set to take
place within a year. This will make India self-reliant in
launching heavier satellites, bringing down costs sub-
stantially. Till now, heavier communication satellites
have been launched on Europe’s Ariane rockets; in fact,
ISRO will soon be using Ariane rockets to launch two of
its heavier satellites. But as has been the case with
lighter satellites, it is likely that other countries will
soon turn to ISRO for the launch of heavier satellites at a
lower cost. With fewer propulsion stages and, there-
fore, control systems, the Mk-III is far more reliable
than the GSLV and the PSLV. Combined with its ability
to carry eight to 10 tonnes into a low Earth orbit, the Mk-
III can be considered for human-rating certiication (to
transport humans) once some design changes are
made. Compared with the two-member crew capacity
of the GSLV, the Mk-III can carry three astronauts and
have more space to carry out experiments. The next de-
velopmental light, therefore, will be crucial.

In a new orbit
ISRO lifts India into the elite group capable of

putting heavier satellites into a precise orbit 

U
nder the looming shadow of exit negotiations
with the European Union, British Prime Minis-
ter Theresa May had good reason to call a snap

general election on June 8. By putting her faith in the
hands of the voters, she sought a strong, unequivocal
mandate to take the ight to Brussels. In April, opinion
polls suggested that she might even match the majorit-
ies of former Prime Ministers Margaret Thatcher and
Tony Blair, of 144 in 1983 and 179 in 1997, respectively, in
the 650-seat House of Commons. Yet that dream ap-
pears to be crumbling as the race has gradually
tightened, with multiple terror incidents, including the
Manchester bombing and the London Bridge attack,
further muddying her prospects. The initial 20-plus
points lead held by the Tories when the election was an-
nounced in April has withered into a mere ive points,
according to an Ipsos MORI poll. A YouGov poll, an out-
lier, projected the Tories losing 20 seats — Ms. May’s out-
going government enjoyed a 17-seat working majority.
Other models, however, show her winning a sizeable
majority, in some cases by as much as 142 seats. These
variations in poll projections must, however, be con-
sidered alongside the recent setbacks endured by the
U.K. polling industry, which in some measure failed to
read the tea leaves correctly for the 2015 general elec-
tion and the 2016 Brexit referendum.

Nonetheless, the state of national politics may ofer
the Conservative leadership fewer reasons to feel san-
guine. Prime Minister May miscalculated in framing the
race as a presidential-style contest against Labour
leader Jeremy Corbyn. This not only opened the win-
dow of opportunity to him to stage a comeback, but also
brought a host of domestic policy issues on to the table
for voters to dissect and criticise. Indeed, according to
some polls Mr. Corbyn is only a few points shy of Ms.
May’s net favourability rating, and has gained even
more traction by critiquing her government’s cut of
20,000 police oicers at a time when the U.K. has been
vulnerable to the sort of terror attacks witnessed in re-
cent weeks. Similarly, Ms. May’s campaign has taken a
beating from the awkward backtrack on what has been
dubbed the “dementia tax”, a proposal whereby care
for an elderly person would be paid for by the sale of his
or her house after death, depriving the heirs. Other aus-
terity policies proposed by Conservatives, including a
controversial plan to end universal free school lunches
for children, have sent the jitters among some sections
of voters. The lesson from this pre-election turbulence
in support for the Tories is that even if they succeed in
retaining or increasing their parliamentary majority, it
would be unwise to take their opposition for granted, or
be overly optimistic in assuming that the European
Union would soften its negotiating stance owing to the
internal politics of the U.K.

Theresa may not?
The Prime Minister may have erred in turning

the election into a presidential-style contest

B
y all accounts, nuclear power
has had a bad year. In March,
Westinghouse, the largest his-

toric builder of nuclear power
plants in the world, declared bank-
ruptcy, creating a major inancial
crisis for its parent company,
Toshiba. The French nuclear sup-
plier, Areva, went bankrupt a few
months earlier and is now in the
midst of a restructuring that will
cost French taxpayers about €10
billion. Its reactor business is being
taken over by a clutch of compan-
ies, including the public sector
Électricité de France, which is it-
self in poor inancial health. In
May, the U.S. Energy Information
Administration announced that it
expects the share of nuclear elec-
tricity in the U.S. to decline from
about 20% in 2016 to 11% by 2050.
The newly elected Presidents of
Korea and France have both prom-
ised to cut the share of nuclear en-
ergy in their countries. And the
Swiss just voted to phase out nuc-
lear power. 

Both Areva and Westinghouse
had entered into agreements with
the Indian government to develop
nuclear plants. Areva had prom-
ised to build the world’s largest
nuclear complex at Jaitapur (Maha-
rashtra), while last June, Prime
Minister Narendra Modi and U.S.
President Barack Obama an-
nounced, with great fanfare, that
Westinghouse would build six re-
actors at Kovvada (Andhra Pra-
desh). The collapse of these com-
panies vindicates critics of these
deals, who consistently pointed
out that India’s agreements with
Areva and Westinghouse were isc-
ally irresponsible. If these projects
had gone ahead, Indian taxpayers
would have been left holding the
bag — billions of dollars of debt,
and incomplete projects. This nar-
row escape calls not only for a hard

look at the credibility of those
members of the nuclear establish-
ment who advocated these deals
for a decade, but for a compre-
hensive re-evaluation of the role of
nuclear power in the country’s en-
ergy mix. 

Therefore, the government’s re-
cent decision to approve the con-
struction of ten 700 MW Pressur-
ised Heavy Water Reactors
(PHWRs) deserves to be scrutin-
ised carefully. Strictly speaking,
there is little that is new in this de-
cision. A list of all the sites where
the PHWRs are to be constructed
had already been provided to Par-
liament by the United Progressive
Alliance government in 2012. But
delays with the irst 700 MW
PHWRs already under construc-
tion, the changed international
scenario for nuclear energy, and
the ongoing reductions in the cost
of renewable energy all imply that
these earlier plans are best
abandoned.

It doesn’t come cheap
First, although the 700 MW
PHWRs are cheaper than imported
reactors, their electricity is likely
to be costly. These reactors are
commercially untested, since the
largest PHWRs constructed so far
in India are the 540 MW twin units
at Tarapur. There are two 700 MW
PHWRs under construction at
Rawatbhata (Rajasthan) and Kakra-
par (Gujarat), but these have been
delayed by over two years, and the
government has not revealed the
resultant cost increases.

Nevertheless, assuming a cap-
ital cost of ₹10 crore per megawatt,

suggested by the government’s
press release on its decision, and
using the pattern of expenditure
seen at Rawatbhata and Kakrapar,
a rough estimate suggests that the
cost of electricity during the irst
year of operations at these reactors
is likely to be around ₹6 per unit at
current prices. The Central Electri-
city Regulatory Commission’s pub-
lished tarifs show that almost all
currently operating Indian coal,
natural gas and hydroelectric
power plants produce cheaper
electricity.

Even prices for solar power have
dropped below those of nuclear
power. For example, the winning
bid at the auction for the Bhadla
Phase-IV Solar Park in Rajasthan
held last month was ₹2.44 per unit,
which is ixed for 25 years. This is
not an isolated example, but part
of a trend of falling prices in the re-
newable sector. 

In fact, the government’s tarif
model makes nuclear power ap-
pear more competitive than it
really is. The capital invested in
any plant yields no returns while
the plant is being constructed. At
the end of construction, the gov-
ernment ixes a tarif by calculating
a rate of return on the nominal
amount of capital invested, disreg-
arding the value this amount could
have accumulated during this idle
time. As a result, the efective rate
of return on equity invested in nuc-
lear energy is signiicantly lower
than the rate of return provided by
other sources of electricity that
have shorter gestation periods.
Nuclear power would be even less
economically attractive if a meth-

odology that consistently incor-
porates the time value of capital
were to be used to establish tarifs.

While announcing its decision,
the government claimed that these
plants would “generate more than
33,400 jobs in direct and indirect
employment”. But this number
ceases to be impressive when
viewed in the context of the
planned capital expenditure of
₹70,000 crore. The relevant factor
in assessing the employment op-
portunities provided by a project is
not just the total number of jobs
produced but the ratio of the jobs
produced to the capital invested. 

A widely cited study by three
analysts from the University of
California, Berkeley, found that
nuclear power created only 0.14
job-years per gigawatt-hour of elec-
tricity produced. In contrast, solar
photovoltaic sources were more
than six times as labour intensive,
creating about 0.87 job-years per
gigawatt-hour of electricity. Since
solar energy is cheaper, this com-
parison is even more unfavourable
to nuclear power when viewed in
terms of jobs created per rupee
spent. 

Bad it for climate change
The government also argued that
these reactors would bolster
“global eforts to combat climate
change”. While climate change is
indeed a grave problem, it is not
the only environmental problem
confronting us. Nuclear power
poses its own set of threats to the
environment and public health,
and is therefore an inappropriate
tool to mitigate climate change.

All nuclear reactors produce ra-
dioactive waste materials because
each ission event involving nuclei
of uranium or plutonium gives rise
to radioactive elements called is-
sion products. Some of these re-
main radioactive for hundreds of
thousands of years. Despite dec-
ades of research, nuclear waste re-
mains an unavoidable long-term
problem for the environment. 

Nuclear reactors are also cap-
able of catastrophic accidents, as
witnessed in Fukushima and
Chernobyl. A single nuclear dis-

aster can contaminate large tracts
of land with radioactive materials,
rendering these areas uninhabit-
able for decades. More than 30
years after the accident at
Chernobyl, about 650,000 acres
are still excluded from
inhabitation.

The people’s concerns
Local communities are keenly
aware of the hazardous nature of
nuclear power. Since the 1980s,
every new site chosen for a nuclear
plant has been greeted with a
protest movement. Sometimes,
these movements have succeeded
in forcing the cancellation of plans,
including at two sites in Kerala and
one site in West Bengal. More re-
cently, the plan to establish a plant
near Patiala seems to have been
dropped.

Other communities have been
less lucky. In some proposed sites,
such as Fatehabad (Haryana), the
government has succeeded in us-
ing inancial incentives to counter
opposition to nuclear construc-
tion, in essence exploiting the eco-
nomic vulnerability of the local
population. But protests continue
at other sites, such as Chutka (Mad-
hya Pradesh). The sad irony in
Chutka is that some of the afected
people were previously displaced
by the Bargi dam, and are now be-
ing asked to move a second time.
Their plight typiies the social dy-
namics associated with nuclear
power. The risks and costs are
borne overwhelmingly by poor
rural communities, who consume
only a tiny fraction of the electri-
city that is generated. 

The government claims that its
recent decision displays “India’s
commitment to sustainable devel-
opment”. But does the path to sus-
tainable development run through
a source of electricity that is ex-
pensive, hazardous and antithet-
ical to equity?

Suvrat Raju and M.V. Ramana are
physicists associated with the Coalition
for Nuclear Disarmament and Peace, and
currently based in Bengaluru and
Princeton, respectively. The views
expressed are personal

Expensive, hazardous and inequitable
The government’s recent approval to ten new nuclear reactors deserves to be carefully appraised 

suvrat raju & m.v. ramana
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D
uring their recent meeting
in Germany, Prime Minister
Narendra Modi and German

Chancellor Angela Merkel agreed
on the need to resume India-
European Union (EU) free trade
agreement (FTA) talks. These ne-
gotiations, covering trade, invest-
ment protection and intellectual
property, have remained dead-
locked since 2013.

The recent and hasty unilateral
termination of bilateral investment
treaties (BITs) by India with many
EU member countries including
Germany has complicated things
further, leaving many European
businesses worried about invest-
ment protection in India. As India
prepares to resume FTA negoti-
ations on all issues including in-
vestment protection, a recent land-
mark decision by the European
Court of Justice (ECJ) — the highest
court in the EU in matters of EU law
— which has not attracted much at-
tention assumes importance.

The ISDS mechanism
The European Commission negoti-
ated an FTA with Singapore from
2010 to 2013 covering a wide range
of issues such as tarif reductions,

intellectual property and invest-
ment protection including the in-
vestor-state dispute settlement
(ISDS) mechanism. The ISDS provi-
sion in the EU-Singapore FTA gives
investors a choice between bring-
ing a dispute against a host state be-
fore the national court of the coun-
try where the investment has been
made and submitting the dispute
to international arbitration. The
European Commission and the EU
member states disagreed as to who
had the competence to ratify the
FTA. The ECJ decided that EU had
the exclusive competence over al-
most all aspects of the FTA barring
non-direct foreign investment —
also known as portfolio investment
— and the ISDS mechanism. In
other words, for agreements con-
taining non-direct foreign invest-
ment and/or ISDS provisions, EU
member states enjoy mixed com-
petence to approve such treaties.
The court held that since the ISDS
provision allowed the removal of
the disputes from the jurisdiction
of the courts of an EU member
state, it could not be done without
the consent of the member states.

This decision will impact the
EU’s ongoing FTA negotiations, in-
cluding with India. As Anthea
Roberts of the Australian National
University has argued, to honour
the ruling, the EU might consider
diferent options. First, it could de-
cide to jettison the ISDS clauses in
all its future FTAs. In other words,
it may negotiate FTAs where dis-
putes between investors and states

would be resolved using the state-
state dispute settlement (SSDS)
mechanism. Given India’s protec-
tionist stand on BITs and ISDS, as
relected in the 2016 Model BIT, In-
dia might be happy with this out-
come. However, it is unlikely that
the EU would totally abandon the
ISDS system. Its FTA-text with
Singapore and also the recently
signed EU-Canada FTA reveals the
EU’s preference for ISDS. Though,
one major change is that the EU, in
its FTA with Canada, has moved
away from arbitration to a bilateral
investment court system to settle
investor-state disputes. Under this
system, both countries nominate a
roster of 15 tribunal members for a
ive-year period, and three mem-
bers shall be randomly selected to
serve on one tribunal. In addition
to this, an appellate tribunal will be
established to review tribunal de-
cisions. Not just this, the EU is also
keen to set up a multilateral invest-
ment court (MIC) with an appellate
mechanism as relected in Article
8.29 of the EU-Canada FTA.

Second, the EU could negotiate
an FTA with ISDS provisions sub-
ject to the treaty being approved by
all EU member states. However,

this option is not feasible because
all EU member countries might not
ratify such an FTA. Third, it could
negotiate the main FTA without an
ISDS provision but make ISDS pro-
visions a subject matter of an op-
tional protocol provided this is per-
mitted under EU law. The optional
protocol could theoretically bind
the EU’s partner country and only
those EU member countries that
ratify it and thus give their consent
to the removal of investor-state dis-
putes from their jurisdiction.

Challenges for India
Assuming the EU exercises the
third option and tailors the ISDS
optional protocol on the lines of
the EU-Canada FTA, India will have
to think about its ISDS negotiating
strategy carefully on three fronts.
First, will India accept allowing for-
eign investors to submit cases to in-
ternational tribunals without irst
resorting to domestic courts? The
2016 Indian Model BIT requires a
foreign investor to litigate in na-
tional courts for at least ive years
before approaching an interna-
tional tribunal. Second, is India
prepared to accept the proposal of
setting up a MIC and submit to the
jurisdiction of such a court? This
would mean that all BIT disputes
would be settled by the MIC and
not through ad hoc arbitration as
India currently proposes in its
Model BIT. There is a lot of merit in
developing an MIC because it will
help ight the vices of current ISDS
system based on ad hoc arbitra-

tion. The MIC system will bring in
tenured-judges with expertise in
international investment law (IIL)
unlike the party-appointed arbit-
rators, many of whom are not ex-
perts in IIL; usher in transparency
in the ISDS system; introduce an
appellate mechanism to correct er-
rors of law made by tribunals of
irst instance, which is missing in
the current ISDS system. Third,
pending the creation of the MIC,
will India accept the creation of a
bilateral investment court system
with tribunal members being ap-
pointed for a ive-year period and
with an appellate mechanism? The
method of dispute resolution in
the Indian Model BIT is based on ad
hoc arbitration through party-ap-
pointed arbitrators though the
possibility of creating an appellate
mechanism is recognised.

India should use the ECJ de-
cision to rethink the best way of ap-
proaching the ISDS, such as
whether it should move forward
with the option of negotiating for a
MIC. As a democracy based on the
rule of law, India should actively
engage with the EU as part of its
FTA negotiations, towards creating
a robust and transparent interna-
tional judicial system like the MIC
that would protect foreign invest-
ment from state’s regulatory
abuse.

Prabhash Ranjan is an Assistant
Professor of Law at South Asian
University. The views expressed are
personal

The art of the free trade agreement
A European Court of Justice ruling will have bearing on India-EU pacts

prabhash ranjan
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Launch by launch
The Indian Space Research
Organisation is doing a
commendable job and is
slowly but surely proving
that in terms of space
technology, India is on a par
with any other developed
nation (“India successfully
ires heaviest launch
vehicle”, June 6). Its role in
making India a cost-
efective and reliable
partner in heavy satellite
launching cannot be
ignored. It is fortunate that
it is one organisation that
has been allowed to be
guided by foresight.
Vinod C. Dixit,

Ahmedabad

Rounding on Qatar
It is clear that geo-
economics is at play in the
rift between Qatar and
Saudi Arabia and its allies
(Editorial – “Diplomatic

mayhem”, June 6). As the
world has started moving to
use natural gas, a much
cleaner fuel than oil, Qatar
has the potential to reap this
opportunity. Other than
Iran and Russia, Qatar is the
only other country known
to have signiicant reserves
of natural gas. The rift is yet
another instance of the U.S.
meddling in the afairs of
the Middle East in order to
secure its fossil fuel supplies
without getting its boots on
the ground. Diplomatically
for India, it is a case of wait
andwatch. India’s reaction
should be very cautious. 
Amit Kumar Upadhyay,

New Delhi

■ Leaving aside the rights
and wrongs in the
unprecedented decision,
the move seems to have
more to do with inter-
factional rivalries in the

Muslim world in the power
struggle in West Asia than
about isolating a nation
aiding terrorism. India has
wisely distanced itself from
the stand-of. 
S. Vasudevan,

Chennai

CBI raid
It is perplexing that when the
banking sector has been
crippled by unpaid loans
disbursed to industrialists
over the years, and with no
criminal cases being iled
against them by the CBI, the
agency should now hasten to
act against a private and
leading television channel. It
is evident that the CBI
continues to be a “caged
parrot” even under the
present dispensation and will
remain so until it is brought
under the Lok Pal, which the
Modi government is
intriguingly unwilling to

operationalise. Is the raid a
result of refusing to act as
the one of the government’s
cheerleaders? The CBI’s
action is an unmitigated
attack on the independence
of the media.
S.K. Choudhury,

Bengaluru

Three years in power
Too much is being talked
about in the article,
“Accounting for three good
years” ( June 5) but little has
been achieved on the
ground. True, there has
been a slew of welfare
measures aimed at
improving the lives of poor
people, but these well-
intentioned schemes
remain mired in corruption
and faulty implementation.
The forceful legitimisation
of Aadhaar in almost
everything and consequent
reduction of leakages is not

supported by any study.
There have been instances
where people’s entitlements
have been stopped for
non-construction of toilets.
There is also haste in
declaring gram panchayats
open defecation free
without even examining the
quality of construction of
toilets built. In the case of
drinking water, LPG
cylinder supply and
electriication in rural areas,

the focus is on achieving
ixed targets without proper
evaluation. Three years is a
fairly good enough time to
deliver on promises made
but distress in the
countryside, poor growth in
manufacturing and lower
job creation are all causes
for concern. 
Kush Mehndiratta,

New Delhi
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corrections & clarifications: 

One of the highlights in the front-page ( June 6, 2017) graphic -
‘Fat boy’ in space - erroneously said GSLV Mk-III can launch com-
mercial rockets as heavy as 4 tonnes. It should have been satellites.

A sentence in “Accounting for three good years” (Oped page,
June 5, 2017) read: “After the Prime Minister’s appeal 1.2 people
have surrendered their LPG subsidy ... “ It should have been 1.2
crore people.
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DATA POINT

The United Arab Republic to-day [ June 6] declared the Suez
Canal closed to all navigation because of alleged Israeli attacks
against ships in the vital waterway. A communiqué issued by
the United Arab Republic’s Supreme Command said: “Because
of the intervention by the American and British Governments
in Israeli military aggression and the air protection they
provide for Israel from aircraft carriers it has become neces-
sary to halt officially navigation in the Suez Canal.” The an-
nouncement over Cairo Radio said there was also the danger
that a ship might be attacked in the canal and thus block the
waterway. All ships presently in the canal were ordered to
leave it immediately, the announcement said. The Radio did
not identify the ships which it said had come under Israeli fire. 

FIFTY YEARS AGO JUNE 7, 1967

U.A.R. closes Suez Canal
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FROM ARCHIVES

A resolution on the administration of Bengal Jails during the
last year published to-day, shows that in the early part of 1916
the average daily population was 15,546, as compared with
14,475 in 1915. After August 1916 the figures began to fall off and
the total number of admissions during the year was 80,828,
that is, 973 less than in the previous year. Statistics regarding
sickness and mortality are slightly less favourable than those
of the previous year, death rate being 22.4 as compared with
the quinquennial average of 21. The scheme for converting the
Berhampore jail into a special tuberculosis jail still awaits pro-
vision of a new central lunatic asylum for the presidency. But
meanwhile, the Inspector-General has arranged to construct a
temporary building for treatment of tuberculosis prisoners
from Western Bengal and proposes to make similar arrange-
ments in one of the Eastern Bengal Jails. 

A HUNDRED YEARS AGO JUNE 7, 1917

Bengal jails: Administration report.

For a film journalist, Fest-
ival de Cannes is nothing
short of a ‘Kumbh mela
for cinema’ — colourful,
bustling and a must-visit
occasion. It can also get
chaotic and overwhelm-
ing, particularly when you
are on your first
pilgrimage.

I woke up to it late this
year and had almost given
up on travelling after see-
ing the 10-day package
rates of some of the hotels
adding up to the cost of an
MIG flat in Delhi. Even
hostels as far as Nice and
Antibes can set you back
by a month’s rent of a 3-
BHK flat in south Bombay,
what with prices shooting
up by 500% in the film
season. 

Cannes, however,
makes you believe in your
own luck and in the power
of social media. I managed
to sneak into a shared
apartment on the strength
of a Facebook post.

If there’s another thing
Cannes teaches you, it’s
sharing. Unless you are on
an invite or have booked a
place years in advance,

you have to be open to the
idea of living in a chum-
mery. 

Personal experience
says that sharing with film-
makers is better than with
fellow hacks because you
won’t be getting ready and
rushing out at the same
time. 

Overcoming FOMO
Cannes also makes you
overcome FOMO — the
fear of missing out. Red
carpet events and parties,
press conferences and
simultaneous screenings
in various sections — offi-
cial and parallel — make it
impossible for one person
to be present everywhere,
even if she may want to.
And then there is the daily
filing of copy. So, you
learn to exercise choice
and let go of one film for
another, however heart-
breaking that might be.

Things went smoothly
for me primarily because I
had a pink card, a respect-
able entry pass in the me-
dia pecking order. White
and pink cards with a yel-
low dot are at the top of
the press cards hierarchy.

Pink is right in the middle,
followed by the blues and
the yellows. So I did get a
seat at every screening
even if at times it was the
second row from the
screen or at an odd angle
in the balcony.

Cannes is all about
style. Even the ushers in
their sharp suits, espe-
cially the ones at starry
press conferences, look
suitable enough to walk
into any film role with
their easy charm and im-
peccable ways. 

On the other hand,
glamorous film personalit-
ies talk serious issues and
politics. Will Smith talks
colour, Jessica Chastain
talks gender, Pedro Alm-
odovar talks LGBTQ and
political correctness, Har-
vey Weinstein brings in
the issue of native Americ-
ans, Roman Polanski dis-
cusses the politics of im-
ages and our own Nandita
Das dwells on the post-
truth world. 

Cannes is where
cinema can be at its most
blinding, starry and rar-
efied but still not divorced
from reality.

A irst pilgrimage
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At Cannes, cinema can be at its most blinding and
starry but still wedded to reality
Namrata Joshi

As someone working in the sus-
tainability sector in India, it is par
for the course to be the lone wo-
man at a round-table or a panel
and sometimes, at an entire
event. The percentage of women
working at climate and energy
policy think tanks is 36% at the
employee-level, 33% at the leader-

ship level and 21% at the board of trustees level. Those numbers
don’t look so bad, do they? That was our irst reaction too. 

Never mind the fact that more than 50% of the graduates
from sustainability and climate-related degrees in India are wo-
men. Never mind the fact that 40% of all science graduates and
37% of all science PhD candidates are women. They make up
only 16% of employees at government-run scientiic research
organisations and only one out of the 39 directors at Council of
Scientiic and Industrial Research laboratories. These numbers
exemplify two major issues plaguing the country — insuicient
number of women being promoted to managerial positions
and women permanently leaving the workforce.

These two issues are not unrelated: women are often passed
up for promotions due to perceived familial duties and may
quit the workforce when their careers are not progressing.
Equally, women often quit the workforce due to social pres-
sures and insuicient support mechanisms and therefore,
there are fewer women left vying for leadership positions. In
the last two decades, female workforce participation in the
country has declined by 11%.

The ones who remain face signiicant barriers. They are like-
lier to rate themselves lower on performance appraisals, are
less likely to volunteer to lead projects and have to work much
harder to ‘prove’ their worth. 

Obviously, these problems are not restricted to the sustain-
ability sector alone but we believe that it is important for organ-
isations in this sector to have this conversation. We are in the
business of thinking about social justice across income groups,
genders and geographies. We emphasise the importance of
data collection and research to forward these goals. Yet, most
organisations have failed to turn a critical eye upon them-
selves. High attrition is put down to the woman employee’s in-
dividual circumstances rather than systemic issues. Failure in
getting promotions to leadership positions is explained away as
‘lack of credentials’. 

There is much that organisations can do to change the status
quo — taking airmative action like including gender equity as a
key performance indicator; discouraging interruption during
meetings; and adopting a more holistic, transparent approach
to promotion criteria. Organisations also need to put in place
gender-diverse policies that support men who have family
commitments or wish to work from home. 

We believe that women should not be better represented in
the sector only because of perceived gains like them ‘bringing
in a diferent or diverse point of view’. Women are half the pop-
ulation and that is the only reason necessary for us to be dissat-
isied with a mere 36% of the sectoral workforce being female.
No woman in this sector should have to leave due to reasons
other than her own choice and least of all, due to institutional
hurdles.

Lekha Sridhar is programme associate and Kanika Chawla is senior
programme lead at the Council on Energy, Environment, and Water

Her career matters
The sustainability sector has many able
women but few women leaders
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Rule of 72
Finance

A mathematical rule used
as a short-cut to calculate
the approximate number
of years it would take for
an investment, assuming it
yields a certain rate of an-
nual return, to double in
size. 
The number of years can
be calculated by dividing
72 by the annual rate of re-
turn on the investment.
For example, if an invest-
ment earns a return of 6%
annually, it would take a
total of 12 years for it to
double. While the rule
might require minor
changes for higher rates of
return, it can still serve as
a useful rule of thumb.
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10 new upgrades at Apple’s
WWDC17 that you probably
missed 
http://bit.ly/ApplesWWDC17
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Deepak Pental is Professor of Genetics at the University of Delhi.
A former vice-chancellor, he’s at the centre of a scientific storm
over transgenic mustard, the first such food crop that’s been
cleared by the Environment Ministry’s technical committee for
release into the fields. Dr. Pental’s group has used two genes
from soil bacterium (Bacillus amyloliquefaciens), called barnase
and barstar, that make mustard, a self-pollinating plant, amen-
able to hybridisation. Hybrid plants are generally considered
higher yielding than pure, native parental cultivars. Activists op-
posed to GM technology, however, allege that Dr. Pental’s claims
on yield are inflated, and that along with barnase and barstar
he employs another gene, called bar, that make the mustard
herbicide-tolerant, locking farmers into certain brands of weedi-
cides. In a wide-ranging conversation, Dr. Pental explained why
such allegations are baseless and why GM technology is vital to
the future of Indian agriculture. Excerpts:

You have been working on
the genetic
transformation of
mustard for many years
now and had already
developed a way to make
mustard hybrids without
using foreign genes in
2002. Why have a new
transgenic technology
now?

■ That was DMH-1 (Dhara
Mustard Hybrid-1), the only
hybrid released by the Indian
Council for Agricultural Re-
search (ICAR) after extensive
field trials. That employed a
different technique, called
cytoplasmic male sterility
(CMS). It’s effective but large-
scale seed production isn’t
possible in this system. It has
problems with stability and
cannot be used in many mus-
tard lines. If we need hybrid
seeds of high purity and im-
proved production, we need
a robust pollination control
mechanism. A flower has
male and female parts. [Mus-
tard self pollinates] and so to
make hybrids using different
parental lines you need to
first make the male plant
sterile and in the other par-
ent, you need to put some-
thing to restore it, so that the
farmer gets fully-fertile seeds.
The other aspect is how good
the parental lines are. [The
controversy over GM mus-
tard] is that we are confusing
the two. With the barnase-

barstar system (BB system)
we can keep on making
newer hybrids for traits such
as disease resistance and pro-
ductivity, but the system is
basic. Without a good system
you can’t have a good hybrid
seed production. We started
with the observation that
combining Indian and East
European hybrids are more
productive.

But groups say that there
are already mustard lines
that outyield DMH-11?

■ Complete lies. Why don’t
they give a graph? Publish a
peer-reviewed paper? All
work done in ICAR is recor-
ded and reported, and if it’s
good enough, published in
peer-reviewed journals. The
first trials of DMH-11 were
done in 2010. That time Var-
una (one of its parental lines)
was the national check (a
standard practice in India’s
agriculture system whereby
certain cultivars are desig-
nated regional benchmarks).
Later on, a variety called
Kranti was discovered to
yield more, and became the
national check. We had star-
ted with Varuna and so stuck
with it. The suggestion to use
Varuna came from the ICAR
system itself. To get an under-
standing of a seed’s yield
from independent trials you
must compare their trends,
or their year-on-year profile.

What we have to see is
whether the hybrids are con-
sistently yielding more than
their parents. Like, for in-
stance, is DMH-11 yielding
more than Varuna? DMH-11
has the same male parent as
DMH-1 (an East-European
line called EH2). Only the fe-
male parent is different.
DMH-11 uses transgenic tech-
nology, DMH-1 uses CMS, and
for DMH-11 we used Varuna
as the female. The funda-
mental insight is that you will
get heterosis (or high-yielding
hybrids) only if you cross an
East European line with an
Indian pure (cultivar) line. In-
dian-Indian crossings won’t
have that effect irrespective
of what technology you use.

Are transgenic seed
systems avoidable?

■ My point is simple. What
exactly bothers critics of ge-
netic engineering? Is it be-
cause it appears unnatural? Is
it because someone is paying
you to campaign against it or,
is it because you believe agri-
culture ought to be done the
way it was before the 1900s?
Before nitrogenous fertilisers
all agriculture was organic.
This mindset bothers me a lot
because it’s misleading and
irrational. Every country
ought follow its own, rational
path. Europe doesn’t need
transgenics because they
don’t want to increase their
area for cultivation. They
don’t want to export food.
They don’t have 48% of their
population dependent on
farming. There is, for in-
stance, no organic cultivation
in Germany. Are any of their
prescribed herbicidal chem-
icals any less toxic? They are
not desperate but India has
to be because our yields are
stagnating, farm incomes are
not growing and we are im-
porting ₹65,000 crore worth
of edible oil.

Why does your plant have
a third gene ‘bar’ that’s
known to promote

herbicide tolerance?

■ It’s not designed for that.
That gene is required to mark
out the seeds that have all the
desired characteristics after
the hybrid crosses are done.
This is done at the lab level
and doesn’t need to be
sprayed by farmers in the
field.

Do you think there is a
false opposition between
GM seeds and organic
agriculture, given that the
aims of both are to use
minimal, chemical
pesticide?

■ Absolutely. There’s a ves-
ted interest though I don’t
know whose. Take DMH-11. It
yields 25% more than the
best varieties. If you want to
grow it using organic prac-
tices, go ahead. There’s noth-
ing inherently contradictory
but then you must also evalu-
ate the yields of plants grown
this way. There are barely 0.6
million hectares of organic
agriculture in the world.
Europe might use fungicides
for its own purposes but tells
India, “Give us organic tea

and coffee. We’ll pay you a
little more money.” But they
wouldn’t themselves grow
anything organic. In 2010, ac-
cording to the Food and Agri-
cultural Organisation, Ger-
many had 11.8 million ha
under crops, India had 165.5
million ha, though that may
be a slight underestimate.
Now look at the insecticide
use: Germany [uses] about
1,243.79 tonnes and India
about 20,000 tonnes. Fungi-
cides: Germany 9,670
tonnes, India 13,000 tonnes.
But Germany’s per-unit con-
sumption of the latter dwarfs
India’s.

Can mindsets be easily
changed? Many believe
that Europe pays a
premium for organic food

and Indian farmers would
do well cultivating it?

■ And in the process starve
our own children? Organic
farming is flawed because it’s
low-yielding and may not be
a problem for us urban folk
but will massively hurt our
average farmer. If our govern-
ment says no to technology, it
will be a disastrous decision
and history will not forgive us
for it.

GM Mustard is now in a
similar situation to what
Bt Brinjal was, about a
decade ago. It’s been
cleared by scientific
groups but awaits a nod
from the Environment
Minister. Are you worried
mustard may go the Bt
Brinjal way?

■ I didn’t closely follow what
was happening then. But the
fact is that it was a good ma-
terial and brinjal requires
several toxic sprays. I believe
it should’ve been taken
through. However, every de-
velopment has its own con-
text, positives and negatives.
In mustard, we’ve taken it

slow. I don’t see what the en-
vironmental problem is any-
way. The mustard oil doesn’t
contain any protein. The
barnase and barstar genes
don’t express in the seed,
only the bar gene does, to
some extent but it poses no
threat. There are, naturally,
80,000 proteins in mustard.
Some expressed in abnormal
quantities may be toxic but
we don’t need to go as far as
that. There are recommen-
ded tests and we’ve done
them. That should be the end
of it. I do get the sense that
higher political class is com-
mitted to research and innov-
ation. So let’s see.

There’s another concern.
That once GM mustard is
cleared it will open the
way for other GM seeds
that are protected by
patents of multinational
seed companies. The
Indian farmer will thus be
beholden to MNCs.

■ This is the most defeatist
attitude one can have. These
were the arguments during
the Green Revolution, that
we are opening the door to
international fertiliser com-
panies but we have sub-
sequently built our own fer-
tiliser companies. We have
102 agricultural institutes, 76
agricultural universities. Why
have you created them? Shut
them down, or recharge
some of them and back the
good horses. 

We have been able to do
our mustard work because
we were backed by the Na-
tional Dairy Development
Board and the Department of
Biotechnology. This, in spite
of being based in a liberal
university. That shows you
the possibilities. When
people say that GM seeds
could breed monopolies,
what is your response? Fight
them or keep your farmers
stuck to low-yielding varieties
and have them importing
[oil]. Either way, your money
is going to go… What greater

crisis do you want in our agri-
culture? Yields are stagnant,
climate change will give you
more insect attacks, and we
are importing crores worth of
edible oil. How will you go
about doubling farmers’ in-
come? And all we talk about
is GM, GM, GM.

Why do you think
transgenic technology
evokes such
apprehension?

■ There is certainly a fear.
We understand technology as
long as it deals with objects
of pleasure such as cell-
phones and cars. We under-
stand health tech but don’t
always understand the extent
of scientific work underlying
it. However, the knowledge of
how the world feeds itself is,
somehow, extremely limited.
Else these paranoid ques-
tions wouldn’t be asked. Just
as people have health prob-
lems, crops have diseases
and manipulating genes is
necessary to address them.

You say that your BB
system is a platform
technology and not, on its
own, responsible for
increasing yields. How do
you explain that to
farmers?

■ These mustard plants we
have made will spread in no
time. Farmers don’t care
about underlying technology,
and historically it’s seen that
hybrids have always done
well. I don’t see this as being
any different. However, it will
do best in ecologies where it
has been tested. There may
be differences in output in
Rajasthan and Bihar. There is
no question of blindly pro-
moting DMH-11 all over the
country. Right now we hope
to release it in parts of Pun-
jab, Haryana, Rajasthan. We
are sure it will do very well in
these climates.

Full interview on
www.thehindu.com

‘What greater crisis do you want in our agriculture?’
The geneticist and former Delhi University V-C explains why India must shed its knee-jerk opposition to GM crops 

Jacob Koshy
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