
Carbon dioxide may be a dangerous 
waste for the planet, but for Tuticorin 
Alkali Chemicals it is a vital input for 

making soda ash. The company is dependent 
on a nearby SPIC fertilizer plant for this gas, 
but a change in technology is set to reduce 
the amount of carbon dioxide that it can 
buy in the future. Its attempts to produce 
carbon dioxide using a lime kiln had to be 
abandoned due to high costs, poor quality 
of lime and other reasons. Tuticorin Alkali 
Chemicals needed a fresh source of carbon 
dioxide quickly to take care of the growing 
demand for soda ash. 

Carbon Clean Solutions was looking for 
a problem like this. A six-year-old startup 
from IIT Kharagpur, Carbon Clean Solutions 
was set up by two undergraduate students 
in 2009 to extract carbon dioxide from flue 
gases in power plants and use it to make 
valuable chemicals. It was a tough problem 
in economic and technology terms, but the 
company claims to have a method that could 
do the job cheaply. Tuticorin Alkali had boil-
ers in a small thermal plant that produced 
flue gases. Carbon Clean Solutions set up its 
equipment to capture carbon dioxide, while 
also capturing the soot and other pollutants 
from coal. The thermal plant now runs clean-
ly. Tuticorin Alkali Chemicals gets enough 
supply of carbon dioxide. 

Thermal plants are a major source of car-
bon dioxide emissions in the world. Some 
scientists believe that capturing and seques-
tering thermal plant emissions is essential 
to control global warming, as humanity has 
no choice but to use fossil fuels for a few dec-
ades or more. The captured carbon dioxide 
is usually buried deep underground, but it 
can be used to make useful products as well. 
According to the firm Markets and Markets, 
the global market for carbon capture and se-
questration is expected to be $8.05 billion by 
2021. The technology for carbon capture is 
still in early stages, and the potential mar-
ket in the long run can be very big, as coal 
plants emit billions of tonnes of carbon di-
oxide every year. So there is a rush around 
the world to develop solutions to capture and 
sequester carbon dioxide, or to develop valu-
able products if possible. “We are innovating 

the carbon dioxide capture so that its price 
is no more a constraint for conversion to 
products,” says Aniruddha Sharma, CEO 
of Carbon Clean Solutions.

Dirty Business
India now generates 186 gigawatt of coal-
based power, and these plants emit 600-700 
million tonnes of carbon dioxide every 
year. Indian thermal power plants are con-
sidered inefficient, and they emit far more 
carbon dioxide emitted by the most efficient 
plants in the world. India plans to increase 
this capacity substantially by 2022, which 
would in turn double its emissions as well 
in a business as usual scenario. Even with 
very efficient plants, Indian thermal plants 
will emit far more carbon dioxide than the 
country can afford to allow, if the world has 
to control rapid climate change.

Although coal-fired thermal plants are de-
clining in developed countries, they will con-
tinue to be important in developing countries 
for a while. So companies and public-funded 
labs have been trying to develop methods to 
capture and sequester carbon dioxide cheap-
ly. The early carbon capture plants have all 
sequestered the gas in formations under-
ground. This itself is a challenging task, as 
the costs are high, but now companies are 
trying to use the capture carbon dioxide to 
make valuable products. 

The world’s first carbon capture and stor-
age plant came up at Saskatchewan, Canada, 
in 2014. Since then, 14 more such plants have 
come up around the world and another seven 
are being constructed. Together, these 22 
plants have the capacity to capture around 
40 million tonnes per year, according to 
the Global CCS Institute, an international 
member-driven organisation. One coal plant 
produces around 3-4 million tonnes of carbon 
dioxide per year. An average car emits 6-7 
tonnes of carbon dioxide a year. Sequestering 
one million tonnes of carbon dioxide a year 
is like taking off 1.5 lakh cars off the road.

However, the world’s coal-fired plants to-
gether emit 15-16 billion tonnes of carbon 
dioxide a year. So it is an enormous task to 
capture and sequester carbon dioxide in 
significant amounts. It doesn’t come cheap 
either. The Saskatchewan plant cost $1.3 bil-
lion. Two-thirds of the cost of a plant comes 
from capture, which had hovered around 
$100 for a tonne of carbon dioxide for some 
time. This cost has been falling, and Carbon 
Clean Solutions claim to have a proprietary 
process that costs $30 a tonne. 

Few investors would have listened seven 
years ago, when IIT Kharagpur classmates 
Aniruddha Sharma and Prateek Bumb 
talked about making a business out of car-
bon dioxide capture. This was not what 
Indian startups did, either seven years ago 
or now. The students entered a business plan 
competition at IIT Bombay and won the third 
prize. Then they won an award at the Pan-
IIT conference. A mentor – yet unnamed 
– approached them and gave some seed 
money. Since IIT Kharagpur did not have 
the labs to do this kind of research, Bumb 
and Sharma started building things from 
scratch, outside the purview of IIT. Then 
they approached the Institute of Chemical 
Technology (ICT) in Mumbai, where they 
set up a small pilot plant.

Carbon capture is a very difficult process, 
because the gas is already in a low energy 
state. So you have to supply energy to make 
it react with something, which drives up the 
cost. People used two kinds of compounds 
to absorb carbon dioxide: amines and salts. 
Sharma and Bumb developed a proprietary 
solvent that could dissolve carbon dioxide 
using a proprietary catalyst, and tested it 
at ICT. It turned out to be good, and could 
remove 90% of the carbon dioxide from flue 
gases. “They had a low cost process,” says 
PD Vaidya, associate professor at ICT. “We 
found that it was better than other solvents.” 
Carbon Clean filed for a patent. 

Investor Interest
The company then went abroad for testing 
and expanding its business. They got more 
angel investment from India and Europe, 
and $6 million from the UK Department of 
Energy and Climate Change for technology 
demonstration. The US government gave 
them money too, for demonstration in a pi-
lot plant. Last year they raised $5.7 from pri-
vate equity firms. Its technology was tested 
at the Netherlands Organisation for Applied 
Scientific Research, called TNO in Europe. 

TNO had special expertise in carbon cap-
ture technologies, and its scientists were 
impressed with the new process. “They 
made a breakthrough in energy consump-
tion,” says Earl Goetheer, principal scientist 
at TNO. Pilot plants came up in the UK and 
US. The first commercial customer was in 
India. Getting Tuticorin Alkali Chemicals 
was a big breakthrough for the company, as 
Carbon Clean Solutions had been propound-
ing the utilisation of carbon right from the 
beginning. 

Sharma believes that a variety of chemicals 
can be made economically using captured 
carbon dioxide as an input. Sodium carbon-
ate, or soda ash as it is known, is a large and 
growing market. Carbon dioxide can be an 
input for making plastics, cement, urea, or 
even fuel. Some of these sequester carbon for 
some time, and some others for a long time. 
Plastics, for example, offer no sequestration 
if burned later. Cement on the other hand can 
sequester carbon for a long time. In fact, the 
cement industry is one of the largest produc-
ers of carbon dioxide, and so a carbon cap-
ture and utilisation plant can work very well 
along with a cement plant.

There are experts who believe that carbon 
capture and utilisation is not enough, as it 
can utilize not more than 10% of the carbon 
dioxide emitted by power plants. It may not 
even work in large plants. “There is a busi-
ness case for small plants,” says Goetheer, 
“but I will not hold my breath for large-scale 
utilization.” The only option then is to store 
the gas underground, hoping that it will not 
escape. It may not be impractical, as the cost 
of capture starts coming down. If the tech-
nology works cheaply and safely, we may not 
need to worry too much about India’s increas-
ing emissions from coal. 

Hari.Pulakkat@timesgroup.com

Deep Dive N Chandrasekaran/ Carbon Clean Solutions

The Carbon Hunters 
An IIT startup has an unusual business model — it extracts carbon dioxide from power 
plant waste gases and uses it to make valuable chemicals, writes Hari Pulakkat

Why Carbon Capture and Storage is Important
Despite the rise of renewable energy, coal and 
natural gas will continue to be important for 
four or fi ve decades from now

India will continue to depend on coal and gas 
for base load, as nuclear energy is unlikely to 
provide a large share

Capturing and storing the carbon 
dioxide emitted by power plants is thus 
necessary to fi ght rapid climate change

Carbon capture is expensive, and so 
electricity from a clean thermal plant 
will cost more than current prices

Growing Investor Interest
2009
`60,000:
Indian 
angel 
investors

2011
$1.1 million:
Angel 
investment from 
India and Europe

2012
$6 million: UK 
Department 
of Energy and 
Climate Change

2014
$3 million: US 
Department of Energy 
for demonstration in 
a US plant

2015
$5.7 million:
Private equity 
funding from 
the UK

T
he search for a new chair-
man of Tata Sons following 
the ouster of Cyrus Mistry 
has thrown up quite a few 
names. The high-profile 
n a me s i nclude I nd r a 
Nooyi, the head of PepsiCo 

Inc, Arun Sarin, the former head of 
Vodafone Group, and Noel Tata, chair-
man of the Tata retail unit Trent. There 
are also a couple of three possible inter-
nal candidates — IT services company 
Tata Consultancy Services (TCS) CEO 
N Chandrasekaran, his predecessor S 
Ramadorai, and Jaguar Land Rover boss 
Ralf Speth. Chandrasekaran  and Speth 
were elevated to the board positions at 
the group’s holding company, Tata Sons, 
on October 25, a day after Mistry, who 
was chairman for nearly four years, 
was suddenly sacked. On Tuesday, news 
emerged that Ramadorai had resigned 
as chairman of the government’s skill 
development agencies, NSDA and NSDC, 
triggering speculation that he too is in the 
running for the top job at Tata Sons.

 A five-man panel that includes Ratan 
Tata, Mistry’s predecessor and the inter-
im chairman, has been the tasked with 
finding a new chairman.

Of all the possible candidates, the cre-
dentials of Chandrasekaran will be hard 
to ignore for panel. Chandrasekaran, 
53, popularly called Chandra, heads the 
group’s most valuable company. And of 
all the chiefs of Tata companies, which 
is present in around 100 businesses, 
perhaps only JLR boss Ralph Speth, 61, 
a German, can claim to rival Chandra’s 
performance. TCS along with JLR are 
not only the cash cows of the group, but 
also the only two consistent performers 
in the group.

Chandra also has age on his side. 
Ramadorai is 71.

Spearheading TCS since he took over as 
CEO and MD in 2009, Chandra has shown 
he can take tough business decisions and 
challenge the status quo. 

Plenty of Credentials
Under his watch, TCS has jumped three 
fold from `30,000 crore ($6.34 billion) in 
2010 to `1.09 lakh crore ($16.5 billion) in 
FY16. Profits also jumped more than three 
times from `7,093 crore to `24,375 crore. 
The company, the country’s largest soft-

ware services exporter, today employs 
more than 350,000. That makes it the larg-
est private sector employer in India and 
the second largest among listed entities, 
behind Coal India.

 TCS now accounts for 60% of the Tata 
Group’s combined market cap of $116 bil-
lion, besides contributing 70% to Tata 
Sons’ revenue, which comes from divi-
dends of its listed entities. Chandra has 
also made TCS the biggest cash generator 
for Tata Sons—contributing almost 90% 
to the Tata Sons coffers in 2014-15.

Chandra has also proved to be an able 
leader, often departing from established 
norms. For instance, he broke down what 
was once a monolith into 23 business units 
to make service delivery, operations and 
execution work smoothly for the company.  
Later, he consolidated the units under 
eight groups, the heads of which report 
to him. The strategy of creating small, 
focused business units was replicated by 
competitor Infosys this year. Sarabjit K 
Nangra, VP research, IT, Angel Broking 
says, “Chandra made a difficult job easy. 
TCS was always very big, but Infosys was 
seen as the benchmark for management, 
profitability and so on. Chandra lever-
aged Tata brand strengths to change 

that.”
Harish HV, partner, Grant Thornton, 

an accounting and consulting firm, says 
Chandra has provided the push and en-
ergy to make TCS among India’s largest 
market cap companies. “He has kept eve-
rything going, despite the challenging 
post 2008 global business environment. 
He has built the brand globally.”

These credentials apart, Chandra also 
happens to be a Tata insider and veteran 
at that, unlike Speth. Speth, a BMW and 
Ford veteran came into Tata fold following 
the group’s JLR acquisition from Ford in 
2008. Under Speth JLR’s revenues have 
increased 3 times to 22.2 billion pounds in 
FY16 from 6.5 billion pounds in 2010. Speth 
is Tata Group’s highest paid CEO with an 
annual package of 4.7 million pounds.

That is quite important given the man-
ner in which Mistry was dismissed.  An 
outside talent will be wary about the cor-
porate governance standards of the Tata 
group and even about the independence 
of the board.

“It will be easier for an insider given the 
complexity of businesses spanning salt to 
software and understanding the Group, 
the local markets, the culture and peo-
ple,” says a partner at a consultancy who 
wished not to be named.

Then there is also the matter of working 
with Ratan Tata, who heads three family 
trusts that control Tata Sons. In his email, 
Mistry revealed he became a “lame duck” 
chairman because of Ratan Tata’s inter-
ference, including being handed projects 
as a fait accompli. Tata Sons has denied 
the charge.

Chandra is one of the strongest candi-
dates for the Tata top job also due to his 
international exposure and familiarity 
with global economic conditions, accord-
ing to Tata insiders.  TCS counts some of 
the largest global companies among its 
clients such as GE, JP Morgan, Wal Mart, 
Home Depot, Quantas, Electronic Arts, 
ABB, Cisco and Vodafone, among others. 

For a sprawling business group like Tata, 
for which the international market still 
accounts for two third of overall revenues 
at $70 billion, that could be handy.

Avinash Vashistha, ex-chairman and 
MD, Accenture India, says the positives 
for Chandra, besides being a strong insid-
er, are that he has delivered and has ample 
experience of servicing global companies. 
Gurgaon-based research and advisory 
firm Greyhound Research CEO Sanchit 
V Gogia adds, “he has very strong digital 
capability, a huge plus given that all busi-
ness today are digital.”

Chandra, who is a regular at many global 
marathons, is also a hands-on leader and 
has a reputation for a sound cross-indus-
try, cross vertical grip. Starting as a soft-
ware programmer in 1987 at TCS, he has 
risen steadily at TCS. He was elevated to 

the TCS Board and named COO in 2007. 
He led the company to one of its largest 
acquisitions—Citigroup’s back office—
for $500 million in 2008. He remains one 
of the youngest CEOs of the Tata Group.

TCS, whose exports reached landmarks 
of $10 billion and $15 billion under his 
watch, is set to scale $20 billion sales in 
the next few years. In September 2014, 
Chandra got a five year extension as TCS 
boss. “If it’s an insider, it has to be him,” 
was the refrain of a number of industry 
leaders that ET spoke to.

And despite his hectic schedule at TCS, 
Chandra has emerged as an statesman 
of the IT industry in India. During his 
chairmanship of industry lobby group 
Nasscom in 2012, he set the industry’s 
vision 2020. Sangita Gupta, senior VP, 

Nasscom, says Chandra 
has the perfect combina-
tion of operations and vi-
sion. “Despite a demand-
ing schedule at TCS, he 
made himself frequently 
available for industry 
activities.”

What About TCS?
The only problem with 
Chandra’s elevation 
will be what happens 
to TCS. The last two 
quarters have seen Indian IT 
services companies face global 
headwinds. During the Q2 
results last month, Chandra 
sounded a note of caution saying 
its ‘an unusual Q2’ and elaborat-
ed that growing uncertainties in 
the environment is creating cau-
tion among customers and result-
ed in holdbacks in discretionary 
spending this quarter.

“If Chandra moves to Tata Sons, 
it could be a short-term loss for 
TCS. He will be strong part of the 
Tata Sons board, but the group 
will end up disturbing a cash cow,” 
says Gogia.

And though Chandra has fre-
quently delivered, his lack of man-
ufacturing experience and lack of 
conglomerate experience could prove 
to be the Achilles Heel to steer the $103 
billion group. Says Vashistha, “IT ser-
vices companies are providers of tech-
nology. Their heads don’t run, say a tel-
ecom, oil, bank or any other company 
they service.”

An option (unless an outsider is hired) 
that is doing the rounds is that Tata 
could go for a shared structure, similar 
to the ones that exist at SAP and Warburg 
Pincus, with Chandra overseeing technol-
ogy and allied businesses and Speth tak-
ing care of manufacturing businesses. 
But that, according to Ravi Venkatesan, 
chairman Bank of Baroda, at best works as 
a short-term arrangement. “Shared struc-
tures don’t work, except in transition.”

Nonetheless, Chandra is the insider 
who has the best shot at the top job.

Shelley.Singh
@timesgroup.com

Why TCS CEO N Chandrasekaran is said to be the frontrunner for the 
post of chairman of the conglomerate. Shelley Singh reports

The Next Tata Boss?

Natarajan 
Chandrasekaran
(‘CHANDRA’)
53, Chief Executive Offi cer 
& Managing Director, Tata 
Consultancy Services (TCS)

CEO SINCE

2009

TCS: The Tatas’ Star Performer
(Fig in `cr) FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 CAGR(%)

Sales 30029 37325 48894 62989 81809 94648 108646 23.9
EBDITA 8,679   11,198   14,415   18,088   25,132   26,696   30,738 23.5
Net Profi t  6,873   8,715   10,636   13,942   19,117   19,648   24,215 23.4
Employee 160,429   198,614   238,583   276,196   300,464   319,656   353,843 14.1

Of all the possible 
candidates, the 
credentials of 
Chandrasekaran will 
be hard to ignore for 
the selection panel. 
Chandrasekaran is a Tata 
veteran and heads the 
group’s most 
valuable company

Under Chandra’s watch, 
TCS has jumped three 
fold from ̀ 30,000 crore 
($6.34 billion) in 2010 to 
`1.09 lakh crore ($16.5 
billion) in FY16. Profits 
also jumped more than 
three times from ̀ 7,093 
crore to ̀ 24,375 crore

Some scientists believe 
that sequestering thermal 
plant emissions is key 
to controlling global 
warming, as humanity 
has no choice but use 
fossil fuels for a few 
decades or more

In 2015, India had 171 
gigawatt of coal-based 
power generation, and 
these plants emit 600-700 
million tonnes of carbon 
dioxide every year. But 
Indian thermal power 
plants are considered 
rather inefficient

EDUCATION
BSc Applied Sciences, 
Coimbatore Institute 
of Technology
MSc Computer 
Applications, 
regional Engineering 
College, Trichy, 1986

FIRST JOB 
TCS in 1987 
as software 
programmer. Never 
worked outside TCS

OTHER ROLES
Director on the
board of Tata Sons 
since October 25, 
2016.
Director on the
board of Reserve 
Bank of India in 
2016.

KEY ACHIEVEMENTS
Built TCS into the
country’s largest 
software exporter. 
TCS has generated 
consolidated 
revenues of $16.5 
billion in 2015-16. 
It has over 350,000 
employees
TCS is the most 
valuable company 
in India; ended 2015-
16 with a market 
capitalisation of over 
$70 billion
Under Chandra, TCS
was rated as the 
world’s most powerful 
brand in IT Services in 
2015 and recognised 
as the global top 
employer by the Top 
Employers Institute 
across 24 countries

INDUSTRY WIDE ROLES
Served as chairperson
of the IT Industry 
Governors’ at the WEF, 
Davos in 2015-16
Plays active role in the 
Indo – US and India-UK 
CEO Forums
Also part of India’s 
business taskforces 
for Australia, Brazil, 
Canada, China, Japan and 
Malaysia
Served as Nasscom 
chairman in 2012-13

AWARDS
Received several awards
and honorary degrees. 
Most recently he was 
awarded “Business 
Leader award” at the ET 
Awards for Corporate 
Excellence 2016.

OTHER INTERESTS
An avid photographer 
and long-distance 
runner
Completed several 
marathons around 
the world including 
Amsterdam, Boston, 
Chicago Berlin, Mumbai, 
New York, Prague, 
Stockholm, 
Salzburg and 
Tokyo
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