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Natural Resources are natural
assets (raw materials) occurring
in nature that can be used
for economic production or
consumption. Though Natural
Resources are subdivided into four
categories – mineral and energy
resources, soil resources, water
resources, and biological resources
– for the Global Natural Resources
Conclave, we are largely focusing
on mineral and energy resources.
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ealth of a nation depends on natural resources (both renewable and
non-renewable) and ecosystem services provided by nature to human
society (for instance, filtering of air by trees, pollination of plants by
bees, absorption of flood waters by plains and wetlands). These resources
and services are required not only for meeting our basic needs, but also
for fulfilling our aspirations for a better quality of life, attaining higher
standards of living, increasing our comfort levels and in general for
economic and social well-being. Like our labour force, machines and tools,
finance and knowledge, our natural resources are an asset. The United
Nations Environment Program (UNEP) has rightfully explained that
“much as an investor will use financial capital to generate profits, a stock
of forest or fish will provide a future flow of timber or food, which if used
sustainably will provide long-term benefits to people.”
The three crucial characteristics of natural resources which make them
distinct and significant are their exhaustibility, uneven distribution and
externalities linked to their extraction and use. Out of the many definitions
that try to elaborate on natural resources, one widely accepted definition
is found in Thematic Strategy on the Sustainable Use of Natural Resources
of the European Union, published in 2005 , where natural resources are
defined as:
• Raw materials such as minerals, biomass, and biological resources
• Environmental media such as air, water, and soil
• Flow resources such as wind, geothermal, tidal, and solar energy
• Space (land area)
The strong economic growth witnessed by countries across the globe
over the last few decades has lifted more than half a billion people out
of poverty and has raised living standards. But this socio-economic
progress was achieved at an environmental cost due to unsustainable
and often inequitable economic growth patterns. Rapid urbanization and
industrialization involving intensive use of resources have accelerated the
degradation of natural capital and led to an increased waste generation
and emissions. With many key natural resources and ecosystems services
already scarce or under pressure, achieving a sustained economic growth
will require an absolute decoupling of the production of goods and services
from their environmental impact. This means consuming environmental
resources in a sustainable manner, whether by improving the efficiency
of resource consumption or by adopting new production techniques and
product designs that reduce resource use.

1

UNEP (2012). Natural Capital Declaration (Signed at Rio +20 Event). United Nations Environment

Programme. Available at http://www.naturalcapitaldeclaration.org/the-declaration/
2

E C (2005). Thematic strategy on the sustainable use of natural resources. COM (2005) 670 final.

European Commission, Brussels.

POWERED BY

T

Extractive resources
fostering economic growth
and promoting sustainable
development
he extractive industries – oil, gas and minerals in particular – have
witnessed a significant growth in recent times. This can be attributed to
the rise in commodity prices over the last decade, advances in exploration
technologies, increasing mobility of production factors, closer linkages
among countries and regions, and greater political stability in many
countries with untapped resource wealth. According to one estimate, no
less than 50 African nations are either producing or exploring for oil. New
discoveries of gas along the eastern coastline of the African continent
could be the largest the world has seen in the last decade. According to a
recent assessment of the UNEP-International Resource Panel (2016), the
extraction of primary materials increased by a factor of three during the
past four decades, from 24 billion tonnes in 1970 to 70 billion tonnes in
2010. The extraction of both biomass and fossil fuels has doubled, while
extraction of metal ores has tripled and the extraction of non-metal
minerals has nearly quadrupled during the period.
Resource management is extremely important, particularly for countries
in transition which are commonly characterized by imperfectly or unevenly
developed legislations and governance structures, compounded by shortterm economic pressures to draw on natural resources unsustainably.
Government could act as an enabler for promoting sustainable
development of natural resources by facilitating the development of
property rights and markets; remove subsidies that hamper sustainable
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resource use; reduce resource degradation and enhance the provision
of environmental services; improve the management of publicly owned
natural resources; reduce pollution by natural-resource-based industries;
dealing with information shortfalls; and address distributive implications
of natural resource management policies.
When managed prudently, resource investments and the vast revenues
they generate can sustain development efforts and make a lasting,
positive impact on the life of citizens. The extractive sector has the
potential to generate further benefits to the economy beyond the direct
contribution of revenues, through its links to other sectors. It can act as
a catalyst for job creation, poverty reduction, and lead to establishment
of forward and backward linkages. These resources are much needed to
build industry, act as a lever for infrastructure development (such as
roads, railways, water and power), and can open up opportunities in new
industries, including agricultural exports and tourism.
Restoring and maintaining the health of these resources by
incorporating resource efficiency is a key element of sustainable
development. The recycling and reuse of secondary raw materials
offer the potential to stabilize raw material supply for industry. Also,
enhancing resource efficiency and developing a secondary raw material
management sector has the potential to create many green jobs.
Moreover, efficient use of resources often has substantial economic
benefits. By reducing ever more expensive extraction of primary
materials, businesses can reduce their costs of production. At the same
time, many secondary materials have great economic value as they
can be sold and reused, for example, during production of cars and
electronic equipment. In sum, through the use of environmentally sound
technologies and processes, the overall footprint of consumption and
production can be reduced and negative side-effects on society mitigated.
It is also important to focus on resource intensity and to identify
transformational ways to de-intensify and achieve the same or better
outcomes using fewer resources.

http://www.bloomberg.com/news/2012-08-29/africa-gas-rush-imperils-100-billion-in-australian-lng.html
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Natural Resources
Indian Context
n the development model followed by India, natural resources play a
crucial role in achieving the objective of poverty reduction through rapid
expansion of high-end, knowledge-intensive services and manufacturing
sector. Coal has been the critical backbone of India’s energy infrastructure
and will continue to be the major source of energy in the near future as
well, even during transition to renewable sources of energy. Apart from
coal, the oil and gas sector also plays a major role for enhancing the
economy as it is among the six core industries in India. India is the world’s
largest producer of sheet mica, third-largest producer of iron ore and
fifth-largest producer of bauxite.
The post-liberalization phase in India has seen the dominance of a
service sector-led growth. The contribution of manufacturing sector has
remained mostly stagnant (less than 20 per cent to India’s GDP). The
country has not been able to utilize its rich natural resource endowment
(of iron, coal, mineral oil, manganese, bauxite, chromite, copper,
tungsten, gypsum, limestone, and mica) to full potential to boost growth
and strengthen the economy as has been achieved by China, whose
manufacturing sector has contributed around 30 per cent to its GDP over
the last three decades. According to a study by Ernst &Young, India has
explored only 7-9 per cent of mineral resource in comparison to 100 per
cent geophysical and geochemical surveys in countries like Australia. The
Indian mining sector grew at a CAGR of 7.3 per cent in the last decade,
compared to 22 per cent in China for the same period, and its contribution
to the GDP has been around 2-3 per cent.
India’s spending on exploration projects is at 0.3 per cent of the global
spend (compared to 19 per cent for Canada and 12 per cent for Australia).
Exploration in India is mostly restricted to a depth of 50 to 100 metres
vs. as deep as 300 metres in countries such as Australia. Potential areas
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of exploration include gold, diamond, copper, lead, nickel, cobalt,
molybdenum, lithium, silver, platinum group of metals, rare earths, rock
phosphate etc. An estimated 75 per cent of India’s sedimentary basins
have yet to be adequately explored. Of the 26 known sedimentary basins
in the country, only seven are currently producing oil and gas. Investing
in domestic oil and natural gas exploration is a long-term solution that
will help quench India’s growing energy demands smartly. With these
vast resources lying unexplored, there is a need for an enhanced focus on
survey and exploration to develop the available resources for utilization
in infrastructure, capital goods and industries.
The major problem faced by India is unavailability of suitable
technology and state-of-the-art equipment, lack of experienced
geoscientists and efficient policy mechanisms to drive mining and
mineral exploration. The National Mineral Policy has advocated both the
auction of ‘fully prospected’ mineral deposits and the encouragement
of exploration under a risk-reward system to incentivize the use of
technology for locating deeper mineral occurrences. MMDR (Amendment)
Act 2015 provides these mineral concessions on the basis of bidding
wherever the data is adequate for the purpose for the prospecting stage
or mining stage, as the case may be. The country, thus, offers good
opportunities for mining exploration & development companies to be a
part of the Indian growth story for the next decade.
In the context of global trade in natural resources that has increased
over the year, India is a net importer of natural resources and is
vulnerable to supply/price fluctuations. Several important industries,
critical to India’s national security, renewable energy mission,
electronics, consumer durables, clean technology, etc. are dependent
on the imported minerals and metals. This supports the need to ensure
access to raw materials in world markets by entering into bilateral
agreements with countries to secure supply for both the short term and
long term. To foster sustainable supply of raw materials from Indian
sources, there is a need to create an environment where the domestic
producers are encouraged to produce these metals. Emphasis needs to
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be given to the co-production of by-product metals from base metal ores
through process R&D so that the country’s need for technology metals and
energy-critical metals are met from domestic resources. Value addition in
the mineral sector also needs to be encouraged through latest techniques
of beneficiation, calibration, blending, sizing, concentration, pelletisation,
purification, and general customization of the product.
India has abundant, untapped renewable energy resources, including
a large land mass that receives among the highest solar irradiation in
the world, a long coastline and high wind velocities that provide ample
opportunities for both land-based and offshore wind farms, significant
annual production of biomass, and numerous rivers and waterways that
have potential for hydropower.
Increasing the supply of energy from renewable sources will need access
to certain key metals. Wind energy, which forms the biggest part of India’s
renewable energy supply, in its state-of-the-art wind turbines with directdrive permanent-magnet generators, requires about 550 kg of permanent
magnets or 150 kg of neodymium (a rare earth material) per MW. Other
renewable energy technologies also consume highly specialized materials,
such as photovoltaic cells. A study conducted by the Fraunhofer Institute
suggests that some raw materials used in solar power technologies could
become scarce compared to their demand in future scenarios, due to their
limited recycling possibilities among other reasons.
India’s manufacturing sector has the potential to touch US$ 1 trillion by
2025 and account for 25-30 per cent of the country’s GDP and create up to
90 million domestic jobs by 2025. To tap this potential, one of the biggest
initiatives that the Government of India has launched is the ‘Make in India’
campaign with the objective to facilitate investment, foster innovation,
enhance skill development, protect intellectual property, and develop the
manufacturing infrastructure in the country. ‘Make in India’ is providing
impetus to various sectors including mining, manufacturing and energy
to enhance investment, strengthen the manufacturing base and promote
research and development. The assured availability and proximity of
mineral resources will play an important role in giving a competitive edge
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to the Indian industry for the success of ‘Make in India.’
India needs to craft an integrated roadmap for mining, production
and usage of its natural resources. Even though India has undergone
industrialization thus far with limited consideration of resource
efficiency and secondary raw material management issues, there still is
scope for a transformational change in how resources are accessed, made
into products, used, and recycled within the different sectors. India can
utilize resources most efficiently and unlock the potential of secondary
resources with a greater focus on resource efficiency and secondary raw
material management issues in policy planning and implementation at
all stages of the product lifecycle. At political level, the growing attention
on improving resource efficiency not only reflects concerns over resource
dependency and security, but also environmental impact, notably climate
change, growing degradation of ecosystem, etc. India has also taken an
initiative to trickle down the benefits to people and areas affected by
mining operations and address the social and environmental concerns.
The MMDR (Amendment) Act 2015, provided for the creation of a District
Mineral Foundation as an enabling provision in all mineral bearing
districts where an amount equivalent to the royalty collected from mines
has to be deposited by the lessees.

Global Natural
Resources Conclave
A forum of open dialogue is required to facilitate a healthy business
climate for all stakeholders involved in the natural resources sector, both
in India and those globally who are looking to invest in India.
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GINA RINEHART

EXECUTIVE CHAIRMAN, HANCOCK
PROSPECTING
Hancock Prospecting is a privately
owned mineral and exploration
company founded by Gina Rinehart’s
father Lang Hancock in the 1950s.
Mrs Rinehart, who is Australia’s
richest citizen, took her late father’s
bankrupted estate and rebuilt it into
something much larger. The biggest
piece of her fortune comes from
Hope Downs, a joint-venture mine she
has with Rio Tinto. The other is the
massive Roy Hill project, a world-class
iron ore mine in Western Australia that
started shipments to Asia in December
2015. She also owns a stake in the Ten
television network.

MELODY MEYER

PRESIDENT, MELODY MEYER ENERGY LLC
Ms Melody Meyer recently retired after
37 years of distinguished service from
Chevron to pursue new opportunities
in the energy industry. She is the
former President of Chevron Asia
Pacific Exploration and Production
Company. Ms Meyer has extensive
leadership expertise in international
and US upstream operations, strategic
and business planning, major capital
project execution, capital allocation,
and delivering superior financial
results. Ms Meyer also took a lead role
as Executive Sponsor of the Chevron
Women’s Network and in formation
of Women with Energy LLC. She
graduated from Trinity University in
1979 with a BS degree in Mechanical
Engineering Science and attended the
Dartmouth Tuck Executive Education
program in 1997.
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SAJJAN JINDAL

CHAIRMAN, JSW GROUP

A mechanical engineer by training, Mr
Sajjan Jindal has been instrumental
in transforming the functioning
of the Indian steel industry with
his progressive engagement of all
stakeholders in the development
process at JSW Steel. Under his
leadership, JSW Group over the years
has expanded in other core sectors
of the economy such as power
generation, infrastructure building and
cement manufacturing. His dedication
to the cause of a self-reliant India
is reflected in the technological
innovations that define and set
apart each JSW company. Today, the
JSW Group runs some of the most
energy-efficient and eco-friendly
manufacturing facilities in the country.

ANIL AGARWAL

GROUP CHAIRMAN, VEDANTA
Mr Anil Agarwal is the founder Chairman
of Vedanta Resources Plc, which is a
globally diversified natural resources
group, with operations in India, Zambia,
Australia, Namibia, Ireland, South Africa,
and Liberia. Mr Agarwal has been a
pioneer in taking an Indian business
global, and led the listing of Vedanta
Resources plc on the London Stock
Exchange in 2003. Vedanta, in the last
decade, has invested over US $30 billion
in India on organic growth projects.
Mr Agarwal has more than 40 years of
entrepreneurial and business experience.
Under his leadership, the Group has
achieved tremendous growth both
organically and through value-generating
merger and acquisitions, creating a
world-class diversified portfolio of large,
structurally low-cost assets generating
strong cash flow. Mr Agarwal announced
to pledge 75 per cent of his wealth to
philanthropy, to help create a conducive
environment for job creation and to
eradicate poverty in India.
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JAMES GORDON CARR

MINISTER OF NATURAL RESOURCES,
CANADA

Mr James Gordon Carr has been a
dedicated business and community
leader in Winnipeg for more than
30 years. He began his career as a
musician, moved on to journalism, and
entered public life in 1988, when he
was elected to represent Fort Rouge in
the Legislative Assembly of Manitoba.
He was also the deputy leader of his
party. Jim later went on to become
the founding CEO of the Business
Council of Manitoba, where he worked
alongside business leaders to address
issues critical to Manitobans and
Canadians. In particular, Jim was one
of the architects of the ‘Winnipeg
Consensus’ process, which brought
together Canadian think tanks and
energy leaders, and informed the
Canadian Energy Strategy released
in 2015 by Canada’s provinces and
territories.

SURESH PRABHU

UNION RAILWAY MINISTER

Mr Suresh Prabhu is the current
Railway Minister of India. He is a
fourth-time Member of the Lok
Sabha from Rajapur constituency
of Maharashtra. Between 1998
and 2004, he served as Industry
Minister, Environment Minister,
Fertilizers & Chemicals Minister,
and Power Minister. He is credited
with championing and enacting the
Electricity Act, 2003 and the reforms
that created securitization of dues
from the states. He is a Chartered
Accountant by profession and a
member of the Institute of Chartered
Accountants of India.
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DHARMENDRA
PRADHAN

MoS (INDEPENDENT CHARGE),
PETROLEUM AND NATURAL GAS
Mr Dharmendra Pradhan is a post
graduate in Anthropology from
the Utkal University in Odisha. His
father Devendra Pradhan, who was a
minister in the Atal Bihari Vajpayee
government, vacated his Lok Sabha
seat, Deogarh, in 2004, making way for
his son. Starting his political career
as a member of the Akhil Bharatiya
Vidyarthi Parishad, Mr Pradhan was
elected President of Talcher College
Students’ Union in 1985. In the past,
he has worked as election in-charge of
Bihar, organisational in-charge of party
affairs in Karnataka, Uttarakhand,
Jharkhand and Odisha. He has been
working on several issues concerning
the youth, such as unemployment, lack
of skill-based education, rehabilitation
and resettlement of farmers, displaced
persons and other backward classes.

PIYUSH GOYAL

MoS (INDEPENDENT CHARGE), POWER,
COAL, NEW & RENEWABLE ENERGY AND
MINES
Mr Piyush Goyal is the Minister of
State with Independent Charge
for Power, Coal, New & Renewable
Energy and Mines in the Government
of India. He is currently a Member
of Rajya Sabha and was earlier the
National Treasurer of the Bharatiya
Janata Party (BJP). He headed the BJP’s
Information Communication Campaign
Committee and oversaw the publicity
and advertising campaign of the party
including the social media outreach
for the Indian General Elections 2014.
During his 28-year-long political
career, he has held several important
positions in the BJP. A rank-holder
CA, he was a well-known investment
banker and he has advised top
corporates on management strategy
and growth.
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SHIVRAJ SINGH
CHOUHAN

CHIEF MINISTER, MADHYA PRADESH
Mr Shivraj Singh Chouhan is the
18th and current Chief Minister of
Madhya Pradesh. He assumed office
in November 2005 and is currently
serving his third term as Chief
Minister. As a leader of the Bharatiya
Janata Party, he has served as its
general secretary and as president
of its Madhya Pradesh state unit.
He has been a five-time Member of
Parliament, representing Vidisha in
the Lok Sabha since 1991. At present,
he represents Budhni constituency,
a tehsil place in Sehore district, in
the Madhya Pradesh assembly. He
has been a Rashtriya Swayamsevak
Sangh volunteer since 1977. A farmer
by profession, Mr Chouhan is deeply
interested in music, spiritual literature,
and debates.

MANOHAR PARRIKAR

CHIEF MINISTER, GOA

Mr Manohar Parrikar took over as
the Chief Minister of Goa in March
2017 after the Bharatiya Janata Party
retained the state in the Assembly
elections. He served as India’s Defence
Minister from November 2014 to
March 2017 before returning to Goa,
where he was the Chief Minister thrice
before. (2000-2002, 2002-2005, and
2012-2014). An IIT-Mumbai graduate
in metallurgical engineering, Mr
Parrikar is known for his development
initiatives and administrative acumen.
An RSS pracharak from Goa, he was
first elected to the second Legislative
Assembly of Goa in 1994.
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MAHESH SHARMA

MoS (INDEPENDENT CHARGE), CULTURE
AND TOURISM
Dr Mahesh Sharma is the Minister of
State with Independent Charge for
Culture and Tourism. In May, 2014, he
got elected as a Member of Parliament
from Gautam Buddha Nagar
Parliamentary constituency in Uttar
Pradesh. He is a doctor by profession.
Raised in a small village in Rajasthan
by his father who was a schoolteacher,
Dr Sharma remained a bright student
throughout his education journey.
He got involved with the Rashtriya
Swayamsewak Sangh at the age of
fourteen. He later joined the student
wing of ABVP, before finally joining the
BJP as an active member.

KIREN RIJIJU

MoS, HOME AFFAIRS

Mr Kiren Rijiju is the Minister of State
with Independent Charge for Home
Affairs. He forms part of the youth
brigade in the Modi government.
Mr Rijiju is a two-time Member of
Parliament having been elected for the
first time in 2004. In the 2014 General
Elections, he was again elected as
MP, representing the Arunachal West
constituency. He has emerged as
among the most influential voices
from the North East. He earlier served
as a Member of Khadi and Village
Industries Commission from 2000 to
2005.
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PRAKASH JAVADEKAR

UNION HRD MINISTER

A household name as BJP’s
Spokesperson for years, Mr Prakash
Javadekar is the incumbent Minister
of Human Resource Development.
Earlier, he served as MoS (Independent
Charge), Environment, Forest & Climate
Change; MoS, Parliamentary Affairs;
and MoS (Independent Charge) Information and Broadcasting. He is a
Member of Rajya Sabha representing
Madhya Pradesh from June 2014. He
has also served in Parliamentary
Standing Committees of Defence,
HRD and Consultative Committee
of Power. Mr Javadekar was born to
Keshav Krishna Javadekar and Rajani
Javadekar on January 30, 1951 in
Pune. His father was a journalist and
his mother a schoolteacher. He got
associated with the RSS right from his
school days.

RAJIV PRATAP RUDY

MoS (INDEPENDENT CHARGE),
SKILL DEVELOPMENT AND
ENTREPRENEURSHIP

Mr Rajiv Pratap Rudy is the Union
Minister of State with Independent
Charge for Skill Development and
Entrepreneurship. Earlier, he worked
as MoS, Commerce and Industry in
2001, and was subsequently elevated
as the Civil Aviation Minister in 2003.
He has had several terms, both in
Upper House and Lower House of
Parliament, spanning more than
20 years. Professionally, he is an
academician, and has also had a stint
as a legal counsel. He represents the
Parliamentary constituency of Saran
in Bihar.
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RAJYAVARDHAN
RATHORE

MoS, INFORMATION AND
BROADCASTING

Col (Retd) Rajyavardhan Rathore is the
Union Minister of State for Information
and Broadcasting. He is a shootersoldier who has voluntarily retired to
serve the nation as a politician. He
was in the Indian Army for 23 years
(1990-2013), during which he served
in the anti-insurgency operations
in J&K and other active areas. Col
Rathore represented India in the
Olympics, becoming the first Indian,
post Independence, to win individual
Silver Medal at Athens in 2004. He
was awarded Padma Shri, Ati Vishisth
Seva Medal, Arjuna Award and Khel
Ratna Award for his services to army
and sports. In 2013, Col Rathore took
voluntary retirement from military
to serve the nation as people’s
representative.

JITENDRA SINGH

MoS (INDEPENDENT CHARGE),
DEVELOPMENT OF NORTH-EASTERN
REGION
A key face of the NDA government, Dr
Jitendra Singh is currently the Minister
of State with Independent Charge for
Development of North Eastern Region.
He is also MoS, Prime Minister’s
Office, Personnel, Public Grievances
and Pensions. He earlier served as
MoS (Independent Charge), Ministry
of Science and Technology and Earth
Sciences. Dr Singh was elected to Lok
Sabha from Udhampur, J&K in 2014.
Before contesting elections, he was
a busy doctor practising medicine
and specializing in endocrinology. He
doubled up as a columnist writing on
contemporary issues in media.
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JAYANT SINHA

MOS, MINISTRY OF CIVIL AVIATION
Mr Jayant Sinha is the Minister of
State for Civil Aviation, a Member of
Parliament and formerly the Minister
of State for Finance. He has also
been an investment fund manager
and management consultant. In May
2014, he was elected to the Lok Sabha,
representing the Bharatiya Janata
Party from Hazaribagh, Jharkhand.
Mr Sinha’s prior business experience
includes 12 years with McKinsey &
Company. He holds an MBA from the
Harvard Business School, an MS in
Energy Management & Policy from
the University of Pennsylvania, and a
Bachelor of Technology degree from
the Indian Institute of Technology
Delhi.

AMITABH KANT

CEO, NITI AAYOG

Mr Amitabh Kant is a 1980-batch
IAS officer of Kerala cadre. He is
the author of Branding India - An
Incredible Story and has been a
key driver of Make in India, Startup
India, Incredible India and God’s Own
Country campaigns. These campaigns
have won several international
awards and embraced a host of
activities - infrastructure development,
product enhancement, private-public
partnership and positioning and
branding. Mr Kant was till recently
Secretary, Department of Industrial
Policy and Promotion. He did his
schooling from Modern School, Delhi;
BA Economics (Hons) from St Stephens
College, Delhi University; and MA from
Jawaharlal Nehru University. He is a
Chevening Scholar.

Panel Discussion

Re-Energizing India:
Focus on Oil & Gas
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With rising demand for oil and gas in
future, changing geo-political situation

quadrillion British thermal units (Btu) in

is a major factor determining the

2012 to 629 quadrillion Btu in 2020 and

accessibility of resources. Between oil and

to 815 quadrillion Btu in 2040 - a 48 per

gas, latter has various advantages such

cent increase from 2012 to 2040. China,

as potential for finding large domestic

India and Middle East have emerged as key

reserves, is less expensive to import

demand centres, contributing to more than

than other fuels, and is a cleaner fuel,

80 per cent of incremental consumption

among others. More significantly, if India

that has been witnessed.

promotes a national gas grid, it can help

In India, oil and gas is one among

it to become an ‘economic powerhouse’ as

the six core industries and a significant

the country sets up smart cities, industrial

contributor to the growth of the country.

and energy corridors, expressways, and

They are second only to coal in India’s

high-speed transportation fuelled by gas.

commercial energy mix, contributing

There is a need to further explore and

more than 40 per cent of the country’s

focus on increasing strategic reserves in

conventional energy supply. The sector

various parts of the world and the private

plays a critical role in determining

sector could complement the public

India’s energy security. India being one

sector here by bringing in investment,

of the largest contributors to non-OECD

capabilities, and technologies. The

petroleum consumption growth globally

relatively virgin lands of Africa could be

and fourth-largest importer of Liquefied

a great opportunity. China is increasingly

Natural Gas (LNG) accounts for 5.8 per

gaining foothold overseas and furthering

cent of the global trade in these resources.

its investment in oil diplomacy. Other

The country is expected to overtake

than the Middle East countries, India

Japan to become the world’s third-

can explore potential in Russia (being

largest oil consumer after US and China

its old ally), Brazil (member of BRICS),

by 2025. On the production side, state-

African nations (along with aid and other

owned Oil and Natural Gas Corporation

developmental agenda), and Myanmar

(ONGC) dominates the upstream segment

through improved relations.

1

http://www.nrcan.gc.ca/department

2

Strategy Paper for the Ministry of Mines; November 2011
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DINESH K SARRAF

CHAIRMAN & MANAGING
DIRECTOR, OIL AND NATURAL
GAS CORPORATION
Mr Sarraf is also the Chairman
of ONGC Videsh Ltd, operating
across 17 countries, Chairman
of Mangalore Refinery &
Petrochemicals Ltd and
four other ONGC Group
companies (ONGC PetroAdditions Ltd, ONGC Mangalore
Petrochemicals Ltd, Mangalore
SEZ Ltd, and ONGC Tripura
Power Company Ltd). He has
experience of over three-anda-half decades in the oil and
gas industry, having started
his oil and gas career in Oil
India Ltd. He joined ONGC
in 1991 and handled various
key assignments at corporate
offices.

ASHISH BHANDARI

LALIT KUMAR
GUPTA

MANAGING DIRECTOR AND
CEO, ESSAR OIL
Under Mr Gupta’s leadership,
the performance of Essar Oil
has seen a quantum jump &
the refinery is today one of
the top GRM earning refining
companies in the world. He
has 36 years of leadership
experience in core sectors
across Energy (Oil & Gas),
Utilities (Power) and Steel.
Before joining Essar Oil,
he was CEO and Joint MD
of JSW Energy Ltd. He was
conferred the CA Business
Leader Award in the Oil &
Gas Sector by the Institute
of Chartered Accountants of
India at ICAI Award in January,
2017. Mr Gupta is a Rank
Holder Chartered Accountant,
a Company Secretary and
holds a Bachelor’s Degree in
Commerce (Gold Medallist),
from Jiwaji University, Gwalior

CHIEF EXECUTIVE OFFICER
(OIL & GAS), GE SOUTH ASIA

Mr Bhandari has primary
responsibility for all GE
products relating to the
O&G industry including
turbomachinery, subsea
products and solutions,
drilling, productions solutions,
measurement & control, and
global services. He joined GE
in 2004 in Houston, Texas,
and has recently relocated to
Gurgaon. Mr Bhandari’s prior
work experience includes
oilfield operations with
Schlumberger, consulting with
McKinsey & Co, and products
marketing with El Paso
Energy. He is a graduate of IIT,
Mumbai, where he received a
bachelor’s degree in Electrical
Engineering. He received his
master’s degree in business
administration at Duke
University
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ROBERTO BOCCA

JOHANNES
BENIGNI

HEAD OF ENERGY INDUSTRIES
AND MEMBER OF EXECUTIVE
COMMITTEE, WEF
Mr Bocca is responsible for
designing and implementing
the energy agenda for the WEF
and its partners, with focus on
energy security, environmental
sustainability and economic
competitiveness. Before
joining the Forum, he was
a group leader in BP where
he had a 14-year career in
Downstream and Alternative
Energy. As Director of the
Emerging Consumer Markets
for BP Alternative Energy,
between September 2004
and January 2009, he has
led the development of
an innovative business to
provide access to cleaner,
safer and affordable energy
solutions to a large number of
emerging consumers across
the developing world. He
has worked extensively with
international and local NGOs
and academic institutions.

ANIL KUMAR JAIN

ADDITIONAL SECRETARY,
NITI AAYOG

Mr Jain, a 1986-batch IAS
officer of Madhya Pradesh
cadre, has published a number
of papers and articles on
the energy sector, including
a book on natural gas policy
framework in India (OUP,
Oxford). He has more than
25 years of administrative
experience in various
Ministries/Departments
in the state and Central
governments. Between 2003
and 2008, as Director and
Joint Secretary in the Ministry
of Petroleum and Natural
Gas, he was closely involved
with policy formulation
and implementation on the
upstream and downstream
development of the gas
sector in India. Mr Jain is also
a Visiting Senior Research
Fellow at the Oxford Institute
for Energy Studies, Oxford. He
holds a BA (H) in Economics,
an MBA, and a Diploma from
the Indian Institute of Foreign
Trade.

CHAIRMAN AND FOUNDER,
JBC ENERGY GROUP
JBC Energy Group is a
leading research institute
offering independent and
unbiased expertise to
businesses, governments,
and organisations operating
in the global energy sector.
Mr Benigni started his career
originally in commodities
trading and brokerage 25 years
ago. His oil markets expertise
and managerial knowledge
is a boon for international
oil and gas companies to
be successful and enhance
profitability. Furthermore,
his insight and international
network into energy markets
is frequently reported by
global business media & news
companies. Mr Benigni is
currently based in Singapore.
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SHALEEN SHARMA

OCCO ROELOFSEN

HEAD - UPSTREAM,
SHELL INDIA

Prior to his current role, Mr
Sharma was the President
and Managing Director of BG
India from July 2012, and was
responsible for managing the
India businesses of BG Group,
including as Chairman of
Mahanagar Gas Ltd from 20132015. He was the MD of Gujarat
Gas Company Limited (then,
a subsidiary of BG Group) for
five years from July 2007. Prior
to joining BG, he worked with
ONGC, GAIL and Petronet LNG.
He was actively associated
with finalisation and execution
of India’s first LNG SPA with
RasGas. Mr Sharma is a
member of CII’s National
Committee of Hydrocarbon.
He is an MBA and has over 36
years of work experience, the
last 32 of which have been in
the Indian oil, natural gas and
LNG sectors.

ATANU
CHAKRABORTY

DIRECTOR GENERAL,
DIRECTORATE GENERAL OF
HYDROCARBONS
Mr Chakraborty, a 1985-batch
IAS officer of the Gujarat
cadre, brings with him a wide
experience of more than
two decades of working in
various state as well as Central
government departments and
public sector undertakings.
Appointed as the Director
General of DGH in April 2016,
Mr Chakraborty is helming the
recently launched Discovered
Small Field Bid Round, which
offered 46 contract areas in
67 fields across 9 sedimentary
basins for bidding to boost
oil and gas production in the
country. Earlier, he served
as Joint Secretary, Ministry
of Finance. Mr Chakraborty
is an Engineering Graduate
and has done his PG Diploma
in Business Finance and
subsequently MBA from UK.

SENIOR PARTNER, MCKINSEY
(AMSTERDAM OFFICE)

Mr Roelofsen is a leader in the
Oil & Gas practice and also the
Chairman of Energy Insights, a
McKinsey subsidiary focusing
on energy models, benchmarks
and analytics. He serves a
broad range of energy clients,
including large international
oil companies, NOCs, OFSEs,
power utilities on strategy,
market outlooks, capital &
technology and large scale
transformation. Mr Roelofsen
holds a master’s degree in
System Engineering, Policy
Analysis and Management
from Delft University of
Technology and an MBA from
INSEAD.
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T

he management of natural resources

and across the Canadian Shield) are mined,

in developing countries is an

as well as uranium, limestone and diamonds.

important driver of a country’s

Natural Resources Canada (NRCan) is the ministry

economic growth and its stability.

responsible for developing policies and programs

There is no one ‘successful’ model

that enhance the contribution of the natural

which may be followed. Instead, each country

resources sector to the economy . Canada has

must develop a management framework suited to

been at the forefront of protecting its natural

its unique conditions and requirements. However,

resources, and has come up with many programmes

countries can learn from policies and practices of

such as the creation of the ‘National Energy

those countries which have managed to escape

Board’ to promote environmental protection and

the resource curse and translate resource wealth

efficient energy infrastructure and markets in the

into long-term social and economic development

regulation of pipelines, transmission lines, energy

through effective management of mineral

development and trade. The country has promoted

revenues. More immediate goals for resource-rich

a globally competitive mining sector and aimed to

countries may include ensuring that the price

broaden the local development benefits that the

volatility of mineral resources does not impact

extractive sector investment can bring.

the larger economy, smoothening spending flows,
and ensuring fiscal sustainability.
On the issue of ownership, in some countries

In 2009, Canada launched its first CSR strategy
- ‘Building the Canadian Advantage: Canada’s
CSR Strategy for the Canadian International

such as Saudi Arabia, Kuwait, and Mexico,

Extractive Sector.’ The strategy outlined Canada’s

the government has a monopoly over mineral

commitment to promoting CSR. Within this

resources (in this case, petroleum), while in others

context, resource-rich countries including India are

such as the USA and UK, there is only private

increasingly seeking to learn from Canada’s best

enterprise. However, even in countries such as the

practices in the development and management of

UK and Norway, where ownership is granted to

their extractive sector, as they look to capture the

private firms, governments can retain control by

potential of their own natural resource endowments.

establishing rules and regulations. Most countries

Similar to Canada, other economies of the world

fall somewhere in the middle of this spectrum,

have also been following best practices in ensuring

with a range of actors including international oil

improved natural resource management.

companies, government-owned or controlled oil

For India, it is important to ensure best

companies, and other private players (Nakhle 2010).

practice technology application across the mining

It is important to tap the potential of the extractive

value chain, most prominently in high-tech

sector for stimulating sustainable economic growth,

exploration instruments and underground mining

creating jobs and bringing people out of poverty.

equipments. The government should help bridge

With copious supply of natural gas, shale, and

the technology gap in the short term by de-

coal-bed methane, Canada is rich in natural

bottlenecking clearances for import and use of

resources including energy, water, forest, and

technology (such as collaborating with Ministry

minerals. Large reserves of metallic ores, such as

of Defence to reduce time for permissions for

silver, gold, copper, iron, zinc, and lead (North

airborne survey).

1

http://www.nrcan.gc.ca/department
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Strategy Paper for the Ministry of Mines; November 2011
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DR BRIAN FISHER

ALDO PENNINI

CHAIRMAN & MANAGING
DIRECTOR, BAECONOMICS PTY
LTD
BAE largely works in the
mining and resources sector
completing projects across
a wide range of industries
from studies of the impact of
automated mining technology
to completing economic
impact assessments of
proposed new mines and
assessing the macroeconomic
impacts of mega projects on
small developing countries. Dr
Fisher has played an integral
role in the international
climate change negotiations
as economic adviser to
Australia’s negotiating team
in the lead up to, and at, the
third Conference of the Parties
in Kyoto. He was also one of
the experts who completed the
socio-economic assessment of
climate change for the United
Nation’s Intergovernmental
Panel on Climate Change.

PIERRE GRATTON

PRESIDENT & CEO, MINING
ASSOCIATION OF CANADA
(MAC)

Based in Ottawa, MAC is the
national organization for the
Canadian mining industry.
Prior to his appointment
to MAC, Mr Gratton was
President and CEO of the
Mining Association of British
Columbia. From 1999-2008,
he served as Vice President,
Sustainable Development and
Public Affairs for MAC. In 200506, Mr Gratton was honoured
as a Distinguished Lecturer
for the Canadian Institute
of Mining, Metallurgy and
Petroleum. Mr Gratton is First
Vice-President of the InterAmerican Mining Society (SIM
– Sociedad Interamericana de
Mineria), the Vice-President of
the Raw Materials Committee
of the Business and Industry
Advisory Committee to the
OECD as well as the Co-chair
of the Green Mining Initiative
Advisory Committee.

DIRECTOR OF
COMMUNICATIONS,
INTERNATIONAL COUNCIL ON
MINING & METALS (ICMM)
Mr Pennini is responsible
for implementation of
ICMM’s positioning and
communications strategy
and providing operational
leadership to the
communications, stakeholder
relations, research and
intelligence work programme
with the objective of
enhancing societal awareness
and acceptance of mining
and metals. Over the past
25 years, he has worked in
the government and private
sectors in Australia and the
United Kingdom with a broad
range of experience including
social, economic and natural
resource policy development,
as well as executive roles
in human service delivery,
communications and public
affairs.
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STEWART MUIR

EXECUTIVE DIRECTOR,
RESOURCE WORKS

Resource Works a non-profit
society that aims to improve
public discourse about the
natural resource sector in
Canada. In his role, Mr Muir
has focused on innovation,
the environment, and the
foundational benefits that flow
to society through responsible
resource development. He has
had a career in journalism
too where he served as a
Business Editor and later
Deputy Managing Editor of
The Vancouver Sun, launched
Pagemasters North America,
and published his writing in
numerous publications around
the world.

SAMI ABU AHMAD

FOUNDER, AL ETIHAD GOLD

Mr Abu Ahmad graduated
with a degree in Industrial
Chemistry from Jordan
University of Science and
Technology. He has got 16
years of extensive experience
in the refining business and
has played an important part
in developing the refining
sector in the region. He
previously managed several
refineries that achieved
various international
accreditations during his time.
He was also the chair of the
Technical Advisory Committee
of the Dubai Gold Advisory
Group from 2014 to 2016.
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M

etals and Minerals, being

Due to meager investments in exploration

finite natural resources,

and the limited participation of the private

are vital raw materials for

sector in upstream activity, the confirmed

many basic industries and

reserves available for the production of

act as a major resource for

many base and precious metals will last

development. UNEP-International Resource

only few years. The major problem faced

Panel (2016) estimated that the extraction

by India is the unavailability of suitable

of primary materials increased by a factor of

technology and state-of-the-art equipment,

three during the past four decades from 24

lack of experienced geoscientists and

billion tonnes in 1970 to 70 billion tonnes in

inefficient policy mechanisms to drive

2010.

mining and mineral explorations. With

The extraction of both biomass and fossil

these vast resources lying unexplored, there

fuels has doubled, while extraction of metal

is a need for enhanced focus on surveys

ores has tripled and the extraction of non-

and explorations to develop the available

metal minerals has nearly quadrupled during

resources for utilization in infrastructure,

the period. The Indian mining sector grew

capital goods and industries.

at a CAGR of 7.3 per cent in the last decade

The mining industry has the potential to

compared to 22 per cent in China for the same

create six million additional total jobs in India

period, and its contribution to the GDP has

by 2025, accounting for 12 per cent of the

been around 2-3 per cent.

new non-farm job gap. At the same time, the

Though the Indian mining and metallurgical

mining industry could contribute an additional

industries attracted FDI to the tune of US$

$125 billion to India’s output and $47 billion

1,467.88 million and US$ 8,267.99 million,

to India’s GDP by 2025. To ensure ‘Make in

respectively in the period April 2000–August

India’ becomes a reality, it is imperative to

2014, the domestic spending on exploration

grow the mining sector. For this, enhancing

projects stands only at 0.3 per cent of the

resource efficiency and developing a secondary

global spending (compared to 19 per cent

raw material management sector can play a

for Canada and 12 per cent for Australia).

crucial role in restoring and maintaining the

Exploration in India is mostly restricted to a

health of these resources and helping tap their

depth of 50 to 100 metres vs. as deep as 300

potential to create many green jobs.

metres in countries such as Australia.

It is also pertinent to capitalize on the

According to a study by Ernst & Young, India

available natural resources, in the most

has explored only 7 to 9 per cent of the mineral

sustainable manner, by bringing in large

resources in comparison to 100% geophysical

investments and through simplification of

and geochemical surveys in Australia. Further,

policies and procedures. India’s effort in

India’s mining industry’s total budget for non-

accelerating the growth of the mining industry

ferrous metals exploration has been falling

through speedy clearances, transparent

continuously over the last few years ($21.5

auctions and creating an exploration fund are

billion in 2012 to $15.2 in 2013).

positive steps in the context.

1

According to the data released by the Department of Industrial Policy and Promotion (DIPP)
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Explore in India to Make in India:
Focus on Metals and Minerals

TOM ALBANESE

S VIJAY KUMAR

CEO, VEDANTA RESOURCES
PLC AND VEDANTA LIMITED
(FORMERLY SESA STERLITE)
Mr Albanese was formerly the
Chief Executive of Rio Tinto,
a global diversified mining
company, from May 2007
to January 2013. He joined
Rio Tinto in 1993 when the
company acquired Nerco,
where he was Chief Operating
Officer. Mr. Albanese is also
on the Board of Directors of
Franco Nevada Corporation, a
Toronto-based gold-focused
royalty and metal streaming
company with assets around
the world, which he joined in
August 2013.

DISTINGUISHED FELLOW, TERI

SATISH PAI

MANAGING DIRECTOR,
HINDALCO INDUSTRIES
Mr Pai took over as the CEO of
Hindalco’s Aluminium Business
in August 2013 and his main
focus was to ramp up the
three mega Greenfield projects
that took alumina capacity to
2.7 MT and aluminium capacity
to 1.3 MT. In February 2014, he
became the Deputy Managing
Director of the company and
was entrusted with Hindalco’s
copper business as well. Mr
Pai took over as the Managing
Director of Hindalco in August
2016, which includes the
Novelis business. Prior to
joining the Aditya Birla Group
Company - Hindalco, Satish
worked with Schlumberger
based out of Paris.

Mr Kumar has served in
various positions in the
Central government including
Director, National Wastelands
Development Mission, Ministry
of Environment and Forest,
1986-91; and Additional
Secretary and Secretary,
Ministry of Mines, 2008-11.
His notable achievements
include: Development of the
‘Sustainable Development
Framework’ for the Minerals
sector, 2011; Member,
Committee on allocation
of Natural Resources
under chairmanship of
Secretary - Economic Affairs,
2011; Chairman, Planning
Commission Working Group on
the Mineral Sector, for the XII
Plan, 2011.
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SANDEEP
LAKHWARA

MANAGING DIRECTOR,
AUSTRALIAN INDIAN
RESOURCES (AIR) AND
DECCAN GOLD MINES
Mr Lakhwara has several
years experience advising
junior Australian exploration
and mining companies on
development strategies. He
has been actively involved
in the public company arena
both as an investor and
managing director and has
made several presentations
on capital raisings, corporate
regulatory requirements and
international taxation.

DR SARAT KUMAR
ACHARYA

PETER
NICHOLLS

RESEARCH FELLOW, PERTH
USASIA CENTRE
Mr Nicholls has had a
distinguished, fast-moving
career in the private sector
working in Brazil, Canada, UK,
France, India, and Mongolia.
He spent a decade at Rio
Tinto and his last role was as
Vice President Commercial
and Board member of the
giant Oyu Tolgoi project in
Mongolia. In addition to being
a signatory to China’s firstever electricity export contract
and securing the largest-ever,
non-OECD project finance
commitment; Mr Nicholls led
pioneering work that sought to
maximize the positive impact
of the project on the economic
development of Mongolia
(shared value).

CMD, NLC INDIA AND
CO-CHAIR, CII NATIONAL
COMMITTEE ON MINING

Dr Acharya has varied
experience of more than 35
years of working in BHEL, NTPC,
NTPC-SAIL Power Company
and NLC. He received his
undergraduate degree from
Ravenshaw University and
a graduate degree from the
University of Utkal.
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ARUN KUMAR

SECRETARY, MINISTRY OF MINES
Mr Kumar is a 1983-batch IAS
officer of Assam-Meghalaya cadre.
Earlier, he worked as Joint Secretary
in the same ministry for about
three years beginning January 2012.
Outside of the Mines & Minerals
ministry, he also served as the
Special Secretary, Ministry of Social
Justice and Empowerment. In his
early days, he served as Managing
Director of Hydrocarbon & Energy
Limited in his cadre state.
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T

echnological advances play an

knowhow at the mining stage has inhibited the

important role in enhancing

development of indigenous value chain and

reserves and promoting natural

led to the nation’s dependence on imports of

resource security, acting both

semi-finished and finished products. What is

from the demand side and supply

also needed is the acceleration in research and

side. On the demand side, there have been

development activities to develop technologies

improvements in efficiency of natural resource

for the economic recovery of the by-products.

use with resource-efficient technologies and

Public incentives for updated mining

processes becoming popular and integrated

technology integration might contribute to

in homes (through use of energy efficient

filling the huge operational gap that separates

appliances) and businesses (cleaner production

the Indian mining industry from the average

technologies).

international exploitation standards. To take

In addition, technological advances are also

the example of oil, they may occur in more

helping to bring down the cost of renewable

remote areas, so we need to look at exploration

energies, such as solar and wind energy,

and recovery techniques that will make the

enabling them to have a greater role in the global

extraction of oil and gas safe and not merely

economy’s energy mix, with significant effects

economical, but globally competitive. The

for both producers and consumers of fossil fuels.

extraction of resources from the earth and the

Mining of resources like coal may be replaced by

disposal of large quantities of wastes and water

in situ gasification and liquefaction. However, on

have an impact on the ecosystem above and

the supply side, resource producers still need to

below ground. The challenge is to find next-

enhance their deployment of technologies in their

generation technologies that will minimize

operations, for putting mines and wells that are

the impact on the environment from all

currently inaccessible within reach, raising the

operations and make significant improvements

efficiency of extraction techniques, and using

in energy and water efficiency, helping advance

sophisticated data analysis to identify, extract, and

sustainable mining.

manage resources.

There is also need to improve the education

With the lifecycle of mining starting with

and training of the labour force for using

exploration, continuing through production,

the technologies, which will help improve

and ending with closure; new technologies

productivity and prevent accidents. New smart

have benefits for the sector throughout this

programs and technologies such as location

full lifecycle. Further, these technologies also

awareness technologies, GPS, and collision

play an important role in the health, safety,

detection/avoidance help improve the safety

and environmental issues associated with

of employees both during daily business-

the different stages of the mining lifecycle.

as-usual and during catastrophes/accidents.

Technologies also help create value for the final

Lastly, building regulatory framework and tools

consumers of the mined product by converting

for technology development and promotion

the existing mineral resources into viable

can facilitate technology transfer. Resource

economic resources.

diplomacy should also be initiated with

In India, the presence of limited technical

technologically advanced economies.
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Peter Nicholls
RESEARCH FELLOW, PERTH
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Enabling new capabilities
in the mining business

Accelerating R&D activities
to develop technologies

10

POWERED BY

PANEL DISCUSSION: SPEAKERS

Disruptive/Future Technologies
for Natural Resources

STEWART MUIR

S VIJAY IYER

EXECUTIVE DIRECTOR,
RESOURCE WORKS

Resource Works is a non-profit
society that aims to improve
public discourse about the
natural resource sector in
Canada. In his role, Mr Muir
has focused on innovation,
the environment, and the
foundational benefits that flow
to society through responsible
resource development. He has
had a career in journalism
too where he served as a
Business Editor and later
Deputy Managing Editor of
The Vancouver Sun, launched
Pagemasters North America
and published his writing in
numerous publications around
the world.

SCOTT P LAWSON

EXECUTIVE VICE PRESIDENT
AND CTO, NEWMONT

Mr Lawson previously served
as Senior Vice President,
Technical Services since
December 2012. Prior to joining
Newmont, he served as Senior
Vice President, Engineering
Services at Peabody Energy,
responsible for global
engineering and technical
services support. He spent 22
years with international miner
Rio Tinto in several executive
roles, including Vice President,
Engineering and Technical
Services for Kennecott Utah
Copper.

MANAGING DIRECTOR, RIO
TINTO INDIA
Mr Iyer has previously held
leadership positions at the
World Bank in the energy,
infrastructure and extractives
sectors, and in the IAS. He
has also had stints in Banking
and private industry. He holds
MS Chemistry from Jabalpur
University India, and a Masters
in Management and Public
Policy from Yale University.

Panel Discussion

Focus on States: The
Opportunities Ahead

BACKGROUND NOTE PREPARED BY
KNOWLEDGE PARTNER

POWERED BY

I

ndia is an economy with abundant

the country, they would need to develop

resources; however, its states differ

the skills including those that ensure health

widely in the availability, quality

and safety of the human capital. State

and type of natural resources. These

governments should further step up regional

states, in addition to varying in size,

resource assessment activities to identify

population, climate, economic development

known mineralization areas for auctioning

and policies, also have different economic

and also ensuring regular supply of the

growth and investment prospects. Since

resource.

the impact of environmental and resource

There is a need to strengthen the systems

degradation is not limited to any one

and processes of cooperative federalism for

jurisdiction or level, policies and actions that

protecting resource use and environmental

address these challenges cannot be shaped

concerns. The Task Force on Natural

and implemented at any one level. While

Resources, Environment, Land, Water,

the Constitution of India has provided an

Forests, and Agriculture to the Commission

overarching framework for sharing of roles

on Centre-State Relations in its 2009 report

and responsibilities through distributed

did identify issues of concern: (i) issues of

governance, which has worked well during

constitutional significance (inadequacies,

the past six decades, there are issues of

excesses, failures of compliance); (ii) issues of

conflicting priorities and sharing of resources

equity and inclusiveness in relation to natural

which make synergy of approach and

resources and to development in general;

implementation at national and state levels

(iii) issues of ecological sustainability and

difficult and challenging.

harmony; and (iv) issues specific to particular

The presence of mineral resources presents
an immense potential for large investments

resources or sectors (TF6 Report, 2009).
The differences in growth of states partly

in mining in the States, setting up of

arise from the imbalances in Centre-State

mineral-based industries and generating

distribution of revenues earned from

large-scale employment. What is required is

natural resource sectors. While states have

to develop geo-scientific partnerships among

a right to a share of resource revenues in

government, industry, and other stakeholders

the form of royalties, they do not have any

for the management of mineral resources and

say in the amount. Royalty on most of the

development of mineral-based industries.

minerals is levied on ad valorem basis as

Another imperative for the sustainability of

percentage of price notified by the Central

the sector is skill upgradation that has to keep

government, which is then collected by

pace with advanced mining technology to

the state government. Also, while the

which mining sector in the States is getting

Centre and states are proactively engaged

exposed to gradually.

in creating investment opportunities in

Also, for the States to undertake expeditious

resource development, it is important to

quantification of mineral reserves and

not overlook local environmental and social

development of value addition chains within

responsibilities.
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Vision 2020 of various mineral-rich states
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NIHAL CHAND
GOEL

ADDITIONAL CHIEF
SECRETARY, FOREST &
ENVIRONMENT, RAJASTHAN
A 1982-batch IAS officer of
Rajasthan cadre, Mr Goel was
previously the Chairman &
Managing Director of Jaipur
Metro Rail Corporation. He is
also in-charge of the DelhiMumbai Industrial Corridor
and holds the post of Special
Officer of Bhiwadi Industrial
Development Authority.

ANURAG DIWAN

R VINEEL KRISHNA

MANAGING DIRECTOR,
ODISHA MINING
CORPORATION

A 2005-batch IAS officer of
Odisha cadre, Mr Krishna is
also the CEO of Bhubaneswar
Smart City SPV. He has
previously been District
Collector of Malkangiri district
in Odisha, where he was
abducted by armed Maoists
and released subsequently on
the state’s intervention. He has
also been Private Secretary
to Former Rural Development
Minister Jairam Ramesh. Mr
Krishna was selected for the
prestigious Chevening Gurukul
Scholarship for Leadership
and Excellence launched by
the British government.

JOINT DIRECTOR (MINERAL
ADMINISTRATION),
CHHATTISGARH
Mr Diwan has overseen
Mineral Administration work
in various coal and limestone
rich districts of Madhya
Pradesh and Chhattisgarh
since 1991. In October
2009, he was promoted
to the position of Joint
Director, Mineral Resources
Department of Chhattisgarh
government, where he has
been actively involved in
formulation of minor mineral
rules and auction process,
district mineral foundation
rules, and miscellaneous
directives for effective mineral
administration. He has
also been in charge of the
Auction Cell and Information
Technology.
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SHIRISH SANKHE

SENIOR PARTNER, MCKINSEY
(MUMBAI OFFICE)
Mr Sankhe has been with
McKinsey for 20+ years and
currently heads the Asia Basic
Materials practice. He has
extensively served leading
Indian and global metals and
mining companies on strategy,
operations and large scale
transformations. Mr Sankhe
also spends a significant
portion of his time on public
policy work in India, working
with the government on the
process of urbanization, and
drive economic growth. He
holds an MBA from Wharton
Business School, University
of Pennsylvania and a PhD in
Chemical Engineering from
Purdue University (USA).

ABOOBACKER
SIDDIQUE P

MINES COMMISSIONER,
DEPARTMENT OF INDUSTRY,
MINES & GEOLOGY,
JHARKHAND
A 2003-batch IAS officer of
Jharkhand cadre, Mr Siddique
is also the Managing Director
of Jharkhand State Mineral
Development Corporation.
He comes from a humble
family in Malappuram, Kerala.
His earlier stints include
being the District Collector of
Godda, Chatra, Simdega and
West Singhbhum districts of
Jharkhand. While serving as DC,
West Singhbhum, Mr Siddique
received a National Award
for Best Electoral Practices in
2015. He has an MA & M.Phil
in Sociology from Jawaharlal
Nehru University, New Delhi.
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M

inerals are indispensable for

resources, material substitution, recycling, and use

producing manufactured goods

of new technology. Environmental protection and

of all kinds and for providing

social license should be recognized as a part of sound

most services. They are also

public policy including sustainable resource use.

indispensable for generation of

It is extremely important to facilitate community

renewable energy of all kinds including solar, wind,

and civil society participation in decision-making

and bio-energy, which are dependent on minerals

and to help align extractive policies with local and

and metals in some form. Mining operations also

national development priorities (SDGs). There is a

bring in technology and skills transfers and create

need to create accountability of both the individual

opportunities for local suppliers of goods and services.

consumers and countries for responsible resource

The debate on sustainability in natural resources
is generally framed in a ‘for and against’

use, whether produced at home or abroad.
Sustainable management of natural capital also

perspective. But the big picture mandating all-

requires us to rethink about its governance. Across the

round sustainability integrating diverse strands and

world, there are very few environmental and natural

opinions is missing. There are challenges on the

resource ministries that have been set up, and where

sustainability front but there is also room for an

they have been set up, they operate in a soloed manner

integrated approach that yields a win-win situation

and have portfolios that are divided by resource type,

for all stakeholders.

which makes them unable to address the increasingly

The extraction of natural resources results

complex interdependencies and volatility. The

in varying degree of environmental resource

governance structure needs to strike a balance between

degradation, increased pollution and also has a

the expectations and needs and wants of the various

social impact, including displacement of people from

stakeholders and across resources. These include not

the mining region. What is needed is sustainable

only generating more revenue from mining through

development in the mining sector. One of the

the various fiscal instruments such as royalties and

definitions of sustainable development in the mining

the various taxes, but also to ensure utilization of that

sector notes:

revenue for local communities, providing healthy and

“Mining that is financially viable, socially

safe mining environment, minimizing environmental

responsible, environmentally, technically, and

degradation, addressing state participation issues, and

scientifically sound, with a long-term view of

support for artisanal and small-scale miners. Further,

development; uses mineral resources optimally and

there is a need to maintain competitiveness, equitable

ensures sustainable post-closure land uses; also,

rent distribution and improve social cohesiveness.

one based on creating long-term, genuine, mutually

With India continuing to face a challenge in

beneficial partnerships among government,

creating a supply-demand balance for minerals,

communities and miners, based on integrity,

good governance and environmental management,

cooperation and transparency.” (Sustainable

economic and social stability and intra-generational

Development Framework for the Mining sector,

and inter-generational equity, there is also a need

Ministry of Mines, Government of India)

to improve the levels of public awareness about

The earth on its own cannot support the world’s
demand for resources. There is need to design

scarcity of mineral resources and that posing severe
constraint to our developmental agenda.

policy instruments for encouraging efficient use of

1

http://mines.nic.in/writereaddata/UploadFile/Sustainable_Development_Framework.pdf
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KIRIT S PARIKH

CHAIRMAN, INTEGRATED
RESEARCH & ACTION FOR
DEVELOPMENT (IRADE)
IRADe helps to promote ideas
for inclusive developments
at local and global levels,
and negotiate international
agreements better. Dr Parikh
is one of the architects of
power sector reforms in India.
He is the former member
of Planning Commission. As
a Member of the Economic
Advisory Council, he got an
opportunity to work closely
with five Prime Ministers. He
is also one of the founders
of the Indira Gandhi Institute
of Development Research. He
has authored, co-authored
and edited 29 books in the
sphere of policy and planning.
He was honoured with Padma
Bhushan in 2009.

PRODIPTO GHOSH

RAVICHANDRAN
PURUSHOTHAMAN

PRESIDENT, DANFOSS INDIA
AND CHAIRMAN, CII TAMIL
NADU

Mr Purushothaman has 25
years of experience and has
worked in India and AsiaPacific. A key member of
Danfoss’ global management
team, he has been working
extensively in the areas of
automation & safety, energy
efficiency, green buildings,
cold chain and supply chain
infrastructure, and capacity
building. He also heads the CII
National Task Force on cold
chain development. He was a
member of World Economic
Forum’s India Working Group
on smart cities.

DISTINGUISHED FELLOW AND
DIRECTOR, TERI

Dr Ghosh is involved in
research and teaching at
the interface of science,
economics, philosophy, and
public policy. He is also a
member of the Task Force on
Inter-linking of Rivers, and of
the Indian Resource Panel.
He is Adjunct Faculty at the
Carnegie-Mellon University,
Pittsburgh, TERI University,
and Visiting Fellow at the
Smith College, Oxford. He was
a member of the IAS from
1969 to 2007, when he retired
as Secretary, Ministry of
Environment and Forests. He is
the author of a number of peer
reviewed research papers, and
several newspaper articles.
He has a PhD (and M.Phil) in
Economics and Policy Analysis
from the Carnegie-Mellon
University, Pittsburgh, and a
B.Tech. in Chemical Engineering
from IIT Delhi.
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ANDREW
MACLEOD

PROFESSOR & HEAD OF
SHARED VALUE COMMISSION,
KINGS COLLEGE, LONDON
Prof Macleod was Managing
Director of Good Super in
Australia. He also serves as
a Non-Executive Director
for the New York-based
Cornerstone Capital and Vision
Developments in Australia.
He is a Senior Adviser to
Homestrings plc in London.
He is an accomplished
organizational leader. He
brings a practical, experienced
analysis to the link between
sovereign and community
risks and the valuation of
major assets particularly in
developing economies. He
also sits on the Sustainable
Accounting Advisory Board.

AMITA PRASAD

MARK WISEMAN

VICE PRESIDENT
(SUSTAINABILITY), AVALON
ADVANCED MATERIALS INC.
Mr Wiseman is a biologist with
over 36 years of experience in
Health, Safety, Environment
and Social Responsibility.
He is a graduate of Guelph
University (BSc, 1979) and
Laurentian University (MBA,
1989). Following a period
of acid rain research with
the Ontario Ministry of
Natural Resources, he joined
Falconbridge Ltd in 1980
and worked in progressively
responsible HSEC positions
in the mining industry, both
in operations and large
scale projects nationally and
internationally. He has R&D
experience as well as having
developed and implemented
innovative and leading edge
environmental protection
measures.

ADDITIONAL SECRETARY,
UNION MINISTRY OF
ENVIRONMENT, FOREST &
CLIMATE CHANGE
Dr Prasad is a 1985-batch
IAS officer of Karnataka
cadre. Currently, she is
heading the activities
related to conservation of
biodiversity and biosafety
regulations among other
responsibilities. She led the
Indian delegation in the
recently held Conference of
Parties to the Convention
on Biological Diversity and
other related meetings at
Cancun, Mexico. Dr Prasad has
served in Karnataka in various
capacities in departments of
land revenue management,
urban and rural development,
Ministry of Commerce and
Industry, Commercial Taxes,
Panchayati Raj, Agriculture &
Cooperation, Energy, Karnataka
Silk Industries Corporation.
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PIERRE GRATTON

PRESIDENT AND CEO, MINING
ASSOCIATION OF CANADA
(MAC)
Based in Ottawa, MAC is the
national organization for the
Canadian mining industry.
Prior to his appointment
to MAC, Mr Gratton was
President and CEO of the
Mining Association of British
Columbia. From 1999-2008,
he served as Vice President,
Sustainable Development and
Public Affairs for MAC. In 200506, Mr Gratton was honoured
as a Distinguished Lecturer
for the Canadian Institute
of Mining, Metallurgy and
Petroleum. Mr Gratton is First
Vice-President of the InterAmerican Mining Society (SIM
– Sociedad Interamericana de
Mineria), the Vice-President of
the Raw Materials Committee
of the Business and Industry
Advisory Committee to the
OECD as well as the Co-chair
of the Green Mining Initiative
Advisory Committee.
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COUNTRY PERSPECTIVE

S T A T E PA R T N E R S

Just as we as individuals depend on mining to support
our daily lives, Canada relies on the mining industry
to keep the economy humming. Canada is one of
the largest mining nations in the world producing
more than 60 minerals and metals. It has one of the
largest mining supply sectors globally with more than
3,700 companies supplying engineering, geotechnical,
environmental, financial and other services to mining
operations. Globally, Canada is recognized for its
leadership in mining safety and sustainability. It ranks
in the top five countries in the global production of 13
major minerals and metals:
• First in potash
• Second in uranium, nickel and niobium
• Third in cobalt, aluminum and platinum group metals
• Fourth in salt, sulphur and tungsten
• Fifth in diamonds, graphite and gold
Mining is one of Canada’s most important economic
sectors and a major job creator. The Canadian mining
industry directly employs more than 373,000 workers
in mineral extraction, smelting, fabrication and
manufacturing, and indirectly employs an additional
190,000. Mining sector workers enjoy the highest
wages and salaries of all industrial sectors in Canada.
Mining is also the largest private sector employer of
Aboriginal peoples in Canada.
• Mining contributed $56 billion to Canada’s GDP in
2015
• It accounted for 19% of the value of Canadian goods
exports in 2015.
• Canada’s value of mineral production was $42.8
billion in 2015.
For further information please connect with Canada’s
Trade Commissioner Service in India at:
IndiaCommerce@international.gc.ca

Rajasthan is geologically so endowed that it has
become a veritable repository of minerals. The state
has a wide spectrum of mineral deposits. There are
about 58 different kinds of major and minor minerals
produced in Rajasthan, resulting in annual revenue
of more than Rs 3,088 crore and more than Rs 5,953
crore from petroleum. Rajasthan is the sole producer
of garnet (gem variety), jasper and wollastonite.
Almost the entire production of zinc (concentrate),
calcite, asbestos and gypsum in the country was
reported from Rajasthan. Oil and gas as well as metals
and minerals are key contributors to the state’s GDP
and employment generation. Today, Rajasthan is the
second-largest producer of crude oil in the country
and the state is continuously working to support
exploration activities. Development of gas grid, city
gas distribution and pipeline network in Rajasthan are
great opportunity areas for investment.

Jharkhand is one of the world’s richest mineral zones
and accounts for 40 per cent of India’s minerals. It
ranks #1 in coal, mica, copper, and kyanite production
in India, and is home to 29 per cent of India’s coal
reserves. The state is the sole producer of cooking
coal, uranium and pyrite. During 2015-16, Jharkhand
had around 634 mn tonnes of limestone reserves.
Geological exploration of gold, silver, base metals and
precious stones are huge opportunity areas and with
rich reserves of cement-grade limestone, the region is
well suited for creating additional capacities in cement
plants of small as well as large scale.

POWERED BY

I N I T I AT I V E PA R T N E R

CII works to create and sustain an environment
conducive to the development of India, partnering
industry, government, and civil society, through
advisory and consultative processes. CII is a nongovernment, not-for-profit, industry-led and industrymanaged organization, playing a proactive role in
India’s development process. Founded in 1895, CII has
over 8,000 members, from the private as well as public
sectors, including SMEs and MNCs, and an indirect
membership of over 200,000 enterprises from around
240 national and regional sectoral industry bodies. CII
charts change by working closely with the government
on policy issues, interfacing with thought leaders, and
enhancing efficiency, competitiveness, and business
opportunities through a range of specialized services
and strategic global linkages.
Extending its agenda beyond business, CII assists
industry to identify and execute corporate citizenship
programmes. Partnerships with civil society bodies
carry forward initiatives for integrated and inclusive
development across diverse domains including
affirmative action, healthcare, education, livelihood,
diversity management, skill development, women
empowerment, and water, to name a few. The CII
theme for 2016-17, ‘Building National Competitiveness’,
emphasizes industry’s role in partnering government
to accelerate competitiveness across sectors, with
sustained global competitiveness as the goal. The
focus is on six enablers: Human Development;
Corporate Integrity and Good Citizenship; Ease of
Doing Business; Innovation and Technical Capability;
Sustainability; and Integration with the World.
With 66 offices, including 9 Centres of Excellence, in
India, and 9 overseas offices in Australia, Bahrain,
China, Egypt, France, Germany, Singapore, UK, and
USA, as well as institutional partnerships with 320
counterpart organizations in 106 countries, CII serves
as a reference point for Indian industry and the
international business community.

K N O W L E D G E PA R T N E R

The Energy and Resources Institute
TERI is a leading think tank dedicated to conducting
research for sustainable development of India and the
Global South. TERI’s activities range from formulating
local- and national-level strategies to suggesting
global solutions to critical energy and environmental
issues providing benefits to society. TERI was
established in 1974 as an information centre on energy
issues. However, over the following decades, it made
a mark as a research institute, whose policy and
technology solutions transformed people’s lives and
the environment. TERI’s key focus lies in promoting
Energy and mineral resources development and
security, Clean energy, Water management, Pollution
management, Sustainable agriculture, and Climate
resilience. TERI’s multi-dimensional solution-seeking
approach has ensured that its policy advice is based
on a sound scientific, economic and social research
base. Over the last two decades, TERI’s research has
consistently supported the Government of India in
global climate policy negotiations. TERI is among
the few institutions in India with climate modelling
capability to forecast climate risks at regional scales.
TERI’s programme on modelling and economic analysis
helps policymakers to understand future scenarios
across resources and sectors, and prioritize policy
options for low-carbon based green growth.
With over 1,000 employees drawn from diverse
disciplines, the Institute’s work is supported by
ministries and departments of the government,
various bilateral and multilateral organizations, and
corporations of repute. TERI is headquartered in New
Delhi, with regional centres in Bengaluru, Guwahati,
Mumbai, Panaji (Goa), and Nainital (Uttarakhand).
Beyond India, TERI has also actively promoted SouthSouth Cooperation. It has implemented various
projects in countries of Latin America, South Asia,
South East Asia, and small island states.
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G L O B A L PA R T N E R S

World Business Council for Sustainable Development
WBCSD is a global, CEO-led organization of more
than 200 leading businesses working together to
accelerate the transition to a sustainable world. We
help our member companies become more successful
and sustainable by focusing on the maximum
positive impact for shareholders, the environment
and societies. Our member companies come from
all business sectors and all major economies,
representing a combined revenue of more than US$8.5
trillion and with 19 million employees. This makes
us one of the largest and most influential business
associations in the world. Our mission is to accelerate
the transition to a sustainable world by making more
sustainable businesses more successful. Our vision is
to create a world where more than nine billion people
are all living well and within the limits of our planet,
by 2050.

ICMM is an international organization dedicated to a
safe, fair and sustainable mining industry. Bringing
together 23 mining and metals companies and
34 regional and commodities associations ICMM
strengthens environmental and social performance.
ICMM engages in a continuous dialogue with a
broad range of stakeholders, including governments,
international organisations, representatives of
communities and indigenous peoples, civil society,
academia, and other industrial sectors in the value
chains of minerals and metals. ICMM serves as a
catalyst for change; enhancing mining’s contribution
to society.

C O N S U LT I N G PA R T N E R

McKinsey & Company is a global management
consulting firm, deeply committed to helping
institutions in the private, public and social sectors
achieve lasting success. For 90 years, our primary
objective has been to serve as our clients’ most
trusted external advisor. With consultants in over
110 locations in over 60 countries, across industries
and functions, we bring unparalleled expertise
to clients anywhere in the world. We work closely
with teams at all levels of an organization to shape
winning strategies, mobilize for change, build
capabilities and drive successful execution.

POWERED BY

I N D U S T R Y PA R T N E R S

Federation of Indian Petroleum Industry
FIPI is an apex society of entities in the Indian
hydrocarbon sector and acts as an industry interface
with government and regulatory authorities. It helps
in resolution of issues and evolution of policies
and regulations. It represents the industry on
government bodies, committees and task forces,
and has been submitting recommendations to
the government on behalf of the industry on
various issues. It aims to be the most effective and
influential voice of the oil & gas industry to facilitate
its development as a globally competitive industry
in India that enjoys the respect and trust of the
society. Several government policy initiatives have
their genesis in its reports and publications, some of
which are quoted in documents like the Integrated
Energy Policy. FIPI organizes seminars, conferences,
workshops, roundtable meetings, and brings out
study reports and a quarterly journal. All major
companies operating in the oil & gas sector in India
are members of FIPI.

Federation of Indian Mineral Industries
FIMI is a non-profit corporate body under the
Companies Act, 1956 that promotes the interests of
mining, mineral processing, metal making and other
mineral-based industries and attends to the problems
faced by them in lease grants, renewals, tenures,
production, taxation, trade, exports, labour, etc. FIMI,
which came into existence with a small membership
of about 40 federating associations and individual
units, is now a 400-member body. FIMI envelopes in
its fold mining, mineral processing, metal making,
cement and other mineral-derived industries as
well as granite, stone, marble, and slate industries
— private, joint and public sectors — of the country.
It represents the entire non-fuel mining and mineral
processing activities of the nation. FIMI interfaces with
government, trade and industry bodies, educational
and R&D institutions etc. on all matters connected
with the functioning of this sector. FIMI has organised
a number of international and national seminars,
conferences, workshops to highlight the problems,
policies and perspectives of the resource (mineral)
based industries.

ENDORSEMENTS

Ministry of Environment
Forest & Climate Change

Ministry of Mines
Government of India

Ministry of Steel
Government of India
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