In a new orbit

ISRO lifts India into the elite group capable of
putting heavier satellites into a precise orbit

he Indian Space Research Organisation has
Tcrossed a significant milestone with the success-
ful developmental flight of the country’s heaviest
Geosynchronous Satellite Launch Vehicle, the GSLV
Mark-III. This is the first 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
first 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 flight 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 flight, 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 certification (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 flight, therefore, will be crucial.

Theresa may not?

The Prime Minister may have erred in turning
the election into a presidential-style contest

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 fight to Brussels. In April, opinion
polls suggested that she might even match the majorit-
ies of former Prime Ministers Margaret Thatcher and
Tony Blair, 0f 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 five 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 offer
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 officers 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.
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Expensive, hazardous and inequitable

The government’s recent approval to ten new nuclear reactors deserves to be carefully appraised

SUVRAT RAJU & M.V. RAMANA

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 financial
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
Electricité de France, which is it-
self in poor financial 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 fisc-
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
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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 first 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 first
year of operations at these reactors
is likely to be around 36 per unit at
current prices. The Central Electri-
city Regulatory Commission’s pub-
lished tariffs 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 fixed 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 tariff
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 fixes a tariff 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 effective rate
of return on equity invested in nuc-
lear energy is significantly 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 tariffs.

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 fit for climate change

The government also argued that
these reactors would bolster
“global efforts 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 fission event involving nuclei
of uranium or plutonium gives rise
to radioactive elements called fis-
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-

The art of the free trade agreement

A European Court of Justice ruling will have bearing on India-EU pacts

PRABHASH RANJAN

uring their recent meeting
Din 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, arecent land-
mark decision by the European
Court of Justice (EC]) — 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 tariff 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
different 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
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would be resolved using the state-
state dispute settlement (SSDS)
mechanism. Given India’s protec-
tionist stand on BITs and ISDS, as
reflected 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
five-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 reflected in Article
8.29 of the EU-Canada FTA.
Second, the EU could negotiate
an FTA with ISDS provisions sub-
jectto 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 first
resorting to domestic courts? The
2016 Indian Model BIT requires a
foreign investor to litigate in na-
tional courts for at least five 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 fight the vices of current ISDS
system based on ad hoc arbitra-

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 financial 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 affected
people were previously displaced
by the Bargi dam, and are now be-
ing asked to move a second time.
Their plight typifies 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

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
first 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 five-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
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