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steel is characterized by high strength
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properties to
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Also,products
the Government
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meeting the requirements of Indian army for fabrication of Main Battle Tank
(T-90, Arjun), Bullet/ Mine Proof Vehicles and Infantry Fighting Vehicle (BMP-II).
This steel is characterized by high strength and superior impact toughness
properties to achieve desired ballistic properties. Initially, SAIL had been
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producing SPADE plates mostly in 20-85
mm thickness
through ingot route,
which was adversely affecting the yield of steel. Subsequently, SAIL has
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SAIL has also developed high strength plates (with YS: 690 MPa min. and UTS:
770-940 MPa) with good low temperature impact toughness properties (CIE:
27 J min. at -500C) for fabrication of carriage system of Bofors Guns. Presently,
SAIL is producing this steel in the range of 4-54 mm thick (Q&T) plates and has
developed
technology
to
produce
thisDMR
grade
through
continuous
casting
christened
the SAIL
product
Rath.
some
of the
applications
of
requirements of Indian armed
forces,
hasas SAIL
249 Fig.1
Gr.B depicts
steel plates
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and
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Indian
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tanks.mm
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DMR
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(YS) of around
900
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ballistic
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249 Gr.A
the
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(UTS) plates
> 1000 for
MPa,
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for T-90 of
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The plates had an yield strength (YS) of
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Energy
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around
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at -40°C.
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13%
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low
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4
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-500C) for(CIE:
fabrication
toughness
78 J at 0C) which
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producing this steel in the through
range of 4-54 mm
thick
specially
(Q&T) plates and has christened
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product
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designed alloy chemistry
SAIL Rath. Fig.1 depicts some
of
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of defence grade steel plates.
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hydrogen
(2
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for the
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toughness
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Bokaro
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along with impact
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are the
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carriers.
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property
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J
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-400C).
SAIL
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the process technology for production of this Q&T
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toughness
steel
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and
producing
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as per
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by isIndian
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for building
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is
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through
the
requirements
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Indian
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as per the requirements of Indian Navy.
Steel are the major producers of such steels.
and aluminium. The term ‘Maraging’ is derived
from the strengthening mechanism, which is
Maraging Steel
Maraging steels are
carbon free iron-nickel
alloys with additions of
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of warships
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cterized by
h (YS: 390
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emperature
E: 78 J at used to transform the alloy to Martensite with
in 2014-15. The current domestic consumption of
s produced
subsequent age hardening. The principal alloying
heavy structurals is about 1.6 million tonnes. The
specially
element in this steel is 18 to 25 wt. % nickel. The
estimated consumption for 2016-17 is about 2.38
y chemistry
steels produce massive Martensite on air cooling
million tonnes. It is expected that total consumption
b, V, Ti, Ni
to room temperature. When the Martensite is
of wire rods would reach 6.4 million tonnes by
amounts of
aged at about 5000C, additional hardening
2016-17 in case of mild and alloy steel grades from
of the Martensite is achieved by precipitation
present consumption of about 5.0 million tonnes.
ontent
(2
of various intermetallic compounds, principally
AIL‘s plants
Reinforcement bars (rebars) constitute the largest
Ni3Mo
Ni3 (Mo,(RSP)
Ti). Inalong
Maraging
steel, Steel
high are the
Bokaro (BSL)
andorRourkela
with Essar
product basket used in the construction segment.
ers of suchstrength
steels. (YS: 1400 – 2400 MPa, depending upon
To meet the stringent quality requirements of this
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tempering temperature) is combined with good
fast growing segment, several new grades like
impact toughness properties (CIE: 20 – 48 J at
corrosion rebars, earthquake resistant (EQR) rebars
steel plates
are also required by Indian Navy mainly for building
room temperature, depending upon grade) and
and roof/rock bolt rebars have been developed
ake-off platforms
in aircraft
(Fig.
2.).
It is Characterized
weldability.
This steelcarriers
is mainly
used
in aerospace
through thermo-mechanical treatment (TMT)
gth (YS: 588-686
MPa)and
and
superior industries.
low temperature
and tooling
machinery
SAIL and impact
route. Corrosion resistant TMT rebars with addition
0C). Limited
SAIL has
the process
operty (CIE:
78 JDhatu
at -40
Mishra
Nigam
aredeveloped
jointly producing
of Cr, Cu, P etc. possess higher corrosion resistance
Maraging
steel
plates
forproduct
various space
related
or production
of this
Q&T
steel
and is
producing
it
(Corrosion resistance index: 1.5-2.0) as compared
applications
(Fig.3 aNavy.
and b).
er the requirements
of Indian
to conventional rebars. These rebars are
produced as per IS: 1786-2008 in different
el
diameters for use in reinforced cement
concrete (RCC) construction in coastal
and industrial environments. SAIL, Tata
eels are
Steel, RINL and JSPL produce such rebars
on-nickel
under different brand names.
ditions of

bdenum,
and
he term
derived
gthening
which is

Construction and Mining
Thermo Mechanically Treated Reinforcement
Bars
Construction segment is one of fastest growing
segments in India. Assuming a GDP growth rate
of 8.5-9% in India, the growth rate of construction
segment was estimated to be ~20% between
2010 to 2016. The estimated demand for structural
steel in 2016-17 is 9.3 million tonnes. Consumption
in India for structural steel was 7.5 million tonnes

6

Recently, earthquake resistant (EQR) TMT
rebars have been developed in India for
use in seismic resistant structures. These
rebars are characterized by high UTS/YS
ratio (1.18 min.), high uniform elongation
(8% min.) and low variation in strength
to avoid catastrophic failure of the
5 constructed structure in the event of
earthquake. This set of properties, which
is achieved through microstructural
engineering and strict control over
chemistry and process parameters,
improves the plastic energy absorption capacity
of the rebars significantly. Performance of
these rebars has been evaluated extensively
under simulated seismic loading conditions with
encouraging results.
Based on these efforts, two new grades of
superior earthquake resistant TMT rebars namely
Fe-415S and Fe-500S have been incorporated in
IS: 1786-2008 standard through an amendment
in 2012. These rebars are characterized by
further enhancement in UTS/YS ratio of 1.25 min.
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and upward revision in uniform elongation of
percent. The total production of plates in India
8 percent min. SAIL developed these grades,
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8
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7

7

for API X70 grade steel. Demand for API steel grades for sour gas application
in also steadily increasing in India. The estimated growth in oil and gas
segment was 24% during 2010-15. There will be substantial addition of 20,000
km pipeline length shortly, which will require 2.0 million tonnes of API steel per
year. Due to such unprecedented growth, there is a huge demand for API
X70 grade steel for making pipes to transport oil and natural gas at high
NO. 95/2015
VOL. XCV
operating ISSUE
pressures.
This has provided
an“MONTHLY”
opportunityDate:
for 31.12.2015
all steel
manufacturers like SAIL, Essar Steel, Tata Steel and JSWL to develop this grade
in form of hot strips / plates. Low carbon steel chemistry micro alloyed with
Nb-V-Ti followeddevelopment
by thermo-mechanical
controlled
processing
(TMCP)
of new steels
for achieving
reduced
practice is generally used for development of API X70 grade steel.
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weight and improved crash performance of
vehicle
(Fig.
6). plates
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hot rolled grades for the first
time in the country by SAIL at
Interstitial Free SteelsBSL. Industrial heats were
made
with (HR,
varying
and Si
The current demand
of steel
CR Nb
& long)
in million
the range
for Auto segment contents
is around 9.0
tonnesof
0.035-0.045
wt. % and
0.25in India which is expected
to increase
to 11.8
million tonnes in 2016-17.
from
0.35 The
wt. steel
% industry
respectively.
all over the world has
been constantlyofpursuing
Development
high
strength fine grained (<3µm across the thickness in 3.2 mm HR coil) hot rolled
steel is a technical breakthrough (Fig. 7). Applications of these grades with
higher strength (>500 MPa) and good formability (Elongation>25 %) includes
chassis
components
of
8
heavy commercial vehicle,
earthmoving attachments
etc.
Auto and Pre-engineered Building

cept using
esence of
s used for
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for export
(Fig. The
12).
higher strength variant, conforming to JISG 3116 SG295, employed a slightly
The major quality requirement
richer chemistry and 2.7 mm HR coils were used for fabricating higher
relates
to
achieving
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capacity export cylinders (20 Kg.) for the first time in India. These cylinders
desired mechanical properties
were exported to Korea. A sizeable tonnage (> 6000 tonnes), as per EN10120
of formed
cylinders
after
and JISG 3116 specifications, have been supplied
for fabrication
of export
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at
the
customer’s
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High Strength LPG Steel for Lighter Domestic Cylinders
was used to develop steels
equivalent for
to hot
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3196 Part I of Bureau of Indian Standards (BIS).JISG
Lighter
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SG295cylinders
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MPa
2.45 mm thick HR coils corresponding to HS 295 grade (instead of
conventional 2.9 mm IS 6240 Gr. B material) were successfully developed
meeting statutory requirements of various tests pertaining to modified IS 3196
standard (pneumatic, hydrostatic, burst test and drop test). Mechanical
properties of the samples
10 prepared from formed cylinders after normalizing
conformed to the specification (YS>295 MPa, UTS>450 MPa and % E1>18) with
more than 15% weight reduction of blank cylinder weight. Additional benefit
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corrosion
resistance,
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manufacturing
process is
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technology and met
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of new (>
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of rails. As per demand of Indian Railways (IR),
the first major development at SAIL was 90 UTS
rail in 1983-84 with increased strength and wear
resistance as compared to the 72 UTS grade.
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consumption of this grade of steel was 0.54
million tonnes in 2014-15. Production of electrical
steels in the country was 0.14 million tonnes in
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2014-15. Majority of the demand is met through
imports (> 75%). With the setting up of facilities
for CRNO production at RSP, SAIL developed the
technology for production of M-47, M-45 and
M-43 grades through concast route. SAIL has
also developed cost-effective semi-processed
electrical steel. Thyssen Krupp Electrical Steel Pvt.
Ltd., India is another producer of CRNO and semi
processed electrical steels.
Semi Processed Electrical Steels
Semi processed electrical steels are used for
fabrication of cores for fractional and low horse
power motors. Semi processed electrical steels
have certain advantage over lower grades
of fully processed CRNO steels, which include
equivalent magnetic properties at lower silicon
content and better punchability. This product was
developed at SAIL which included careful design
of a suitable steel chemistry with lower level of
silicon content to achieve desired hardness in
the temper rolled coils, optimal control of hot
and cold rolling parameters to ensure desired
recrystallization and grain growth in the coils after
annealing and desired extent of cold reduction
of annealed coils. Percent reduction during
temper rolling is a critical parameter as it helps
in generating sufficient numbers of dislocations in
the steel which, in turn, facilitates abnormal grain
growth during decarburization annealing. The
average grain size of SAIL material was 120µm
after decarburization annealing. Evolution of
such coarse ferrite grains in the finished product
was found to impact low core less value of less
than 5.0 watt/kg (at 1.5 T and 50 Hz) even when
silicon content was as low as 0.5-0.7%.

VOL. XCV “MONTHLY”

Date: 31.12.2015

this grade of steel. Ageing or tempering after
normalizing significantly increases the strength
and toughness of the molybdenum steels. In
Mo containing steels, there is formation of small
amount of bainite phase after normalizing.
Formation of small amount of bainite generates
internal stresses which reduces the yield strength
of the steel. Tempering treatment relieves the
internal stresses and provides additional strength
due to precipitation of molybdenum carbides.
Soft Iron Plates
Soft iron plates are required for making magnetic
detector for nuclear research programmes.
Soft iron plates have been developed by SAIL
in collaboration with Bhabha Atomic Research
Centre (BARC). Soft iron is characterized by high
magnetic susceptibility but low retentivity which
makes soft iron very useful in making temporary
electromagnets. This steel grade is being used
for fabrication of very large magnetic detectors
for study of neutrino particles under the aegis of
Indian Neutrino Observatory (INO) project. Essar
Steel is also developing soft iron plates for INO
applications.
Stainless Steels
The stainless steel sector in the country is in
slight disarray presently with a production level
of 2.75 million tonnes. The consumption level of
2.3 million tonnes is highly skewed towards flats,
which accounts for nearly 80 percent of the total
consumption. There is also a resultant pressure on
price for this market segment. However, there is
a reasonable demand for sophisticated products
which are being imported.

ASTM 387 Gr. 12 Cl.2 Plates

Super Austenitic Stainless Steel

Production of ASTM A387 Gr.12 C1.2 plates with
chromium ~ 1.0% and molybdenum ~0.5% has
been established at SAIL for use in pressure vessels
and boilers operating at high temperatures. Air
cooled plates are normalized above 9000C and
then tempered at 6500C as these plates are
generally supplied in normalized and tempered
condition as per the requirement of ASTM A
387 Gr.12 specification. SAIL plates satisfies the
specified property requirements of ASTM A387
Gr.12 C1.2 specification (YS: 275 MPa, UTS: 450585 MPa, %E1: 22 min.). Essar Steel also produces

UNS S31727 is a super austenitic stainless steel
with excellent resistance to sulphuric acid dew
point corrosion. The steel is a crack sensitive
grade with limited producers in the world. Process
technology has been established for 1st time in
India by SAIL for manufacture of hot rolled coils
in 8 mm thickness through adoption to two-stage
rough rolling and close control of chemistry,
reheating temperatures and reduction regimes
in terms of temperature, strain and strain rate.
The steel has been specifically developed for
niche applications such as heat exchangers,

12

NEWS LETTER

ISSUE NO. 95/2015

flues, chimneys, etc. of dedicated heavy oil-fried
boilers.

VOL. XCV “MONTHLY”

Date: 31.12.2015

• For the auto segment, advanced high
strength galvanized sheets, colour coated
products etc. are under development
in India. However, more thrust is required
for development of products like Zn-Mg,
Zn-Ni coated sheets and advanced high
strength (TRIP & Dual phase) galvanized
sheets for this segment.

Meta-stable Austenitic Stainless Steel
Meta-stable austenitic stainless steel type
301LN is widely used for fabrication of structural
components of Metro Coaches in the country.
The current market requirement, as projected
by ongoing Metro Rail Projects in India, calls for
manufacture of this steel in high temper with
UTS > 1000 MPa and YS/UTS ratio < 0.8, as this
would facilitate substantial reductions in tare
weight and crash-worthiness of metro coaches.
A novel thermo-mechanical processing (TMP)
methodology has been put to use in Salem Steel
Plant (SSP) under SAIL, which entails imparting
heavy cold reductions in Sendzimir Mill followed
by short reversion annealing treatments at 750°C
in Annealing Pickling Line. The improvement in
properties (strength-ductility combination) has
been attributed to grain refinement through
formation of sub-micron grained austenitic ()
microstructure accomplished by controlled
reversion of strain-induced Martensite () during
the short annealing treatment. The process
is distinct from conventional long annealing
treatments performed at 1050°C, which are
employed to soften the stainless steel after cold
rolling by means of recovery and recrystallization
processes.

• In the line pipe segment, it is imminent that
efforts should be made by steel producers
in India to develop line pipe steel of API
X100 and higher grades, to keep pace
with world development.
• There has always been a demand
for corrosion resistant TMT rebars for
construction in highly corrosive regions, like
coastal and industrially polluted regions. In
view of this, efforts need to be made to
develop corrosion resistant TMT rebars in
Fe-415S/ Fe-500S grade too which have
excellent earthquake resistant capability.
• Use of Fire Resistant weldable quality steel
need to be augmented for commercial
purposes in the construction segment.
This steel exhibits minimum two-thirds of its
room temperature yield strength at 600°C
as specified in IS 15103: 2002. Thus the
structure will have adequate load bearing
capacity even after exposure to higher
temperature due to fire. In view of this,
the risk against fire hazards is substantially
reduced. Application of this steel reduces
the overall cost of construction and
maintenance of the structure by replacing
the conventional cost intensive material/
coating.

Jindal Stainless Limited (JSL), a lead player in the
field of stainless steel in the country, also produces
the above mentioned grades.
Futuristic Products
Though the country has developed several
value added steel products for various market
segments, thereby reducing import, there are
many sophisticated products that need to be
developed for ensuring self-sufficiency and
sustainability. Generating the required capability
for developing these grades indigenously, at
least for some of the high end products, calls
for synergy, collaboration and pooling together
of expertise and resource available – steel
companies, national laboratories, academia
and representative products (not exhaustive),
where attention is needed, for developing them
on a short to long term time frame (1 to 10 years)
are mentioned below:

• Indian steel producers will need to focus
for the development of higher grades of
cold rolled non-oriented (CRNO) steel, like
M-27, M-22 etc., for fabrication of medium
and high horse power (HP) motors and
generators. For manufacture of large
sized and sophisticated transformers, cold
rolled grain oriented (CRGO) steel is used
globally. The technology for producing this
premium product is presently not there in
the country. The technology is confined to
a handful of steel makers in the world. This
steel is characterized by presence of GOSS
13
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texture [(110) <001>] along the rolling
direction, which in turn, ensures low core
loss values. Presently, demand for CRGO
steel in India is ~0.25 million tonnes per
year which is met entirely through import.
This is one of the major futuristic products,
which require attention of all the flat steel
producers in India for its development.

These
nano-scale
microstructures
produce unique mechanical and physical
properties resulting in capabilities outside
the known performance boundaries of
existing steels. Extensive research followed
by commercial level up gradation will be
needed for developing these grades of
steels.

• Development of amorphous steel can be
an important area of focus in future. A simple
alternative to the use of traditional silicon
steel in the core is the use of amorphous
steel. The amorphous steel is an alloy of
iron with boron, silicon, and phosphorus
in the form of thin (e.g. 25µm) foils. These
materials have high magnetic susceptibility,
very low coercivity and high electrical
resistance. The high resistance and thin
foils lead to low losses by eddy currents
when subjected to alternating magnetic
fields. On the downside amorphous alloys
have lower saturation induction and often
a higher magnetostriction compared
to conventional crystalline iron-silicon
electrical steel.

• Austenitic stainless steels are costly mainly
because of the cost of nickel. There is
continued thrust in developing ferritic
grade stainless steels with low nickel or
nickel free varieties that match properties
of austenitic steels in terms of corrosion
resistance and formability. Production of
Cr-Cu-Ti ferritic stainless steel and interstitial
free ferritic stainless steel to match their
austenitic counterparts would be needed
for this cost sensitive segment. Low-Ni
(<1.5 wt% Ni) and Ni-free varieties of
duplex stainless steels (DSS), with optimum
phase balance of austenite and ferrite,
can impart superior yield strength impact
strength and general & localized corrosion
resistance than conventional austenitic
grades. Development of high temper
meta-stable austenitic stainless steel can
ensure substantial market penetration in
Metro coaches.

• High strength (1080 MPa UTS) wear resistant
rails with improved toughness (KIC=45
MPa√ m at – 200C) and YS/UTS ratio: 0.6
min. is becoming popular world over. It will
be prudent to develop such rails using Nb
as a micro alloying element.
• Nuclear industry in India requires large
quantity of boron added IS: 2062 grade
steel for absorption of nuclear radiation
during power production. Development
of this steel in association with Department
of Atomic Energy (NPCIL/BARC) can be
beneficial to the country.
• Nano-structured steels are another class
of steels having very good potential. In
conventional steel, the grains and matrix
that comprise the structure of the steel are
measured in microns. On the other hand,
nano structured steels have grain and
matrix sizes smaller than 100 nanometers.

14

Conclusion
A large number of products have been
developed in last two decades by various steel
producers in the country. However, additional
efforts are now required to develop more
products with highly stringent quality attributes
to meet future steel application requirements.
Commercial development of process technology
for manufacture of CRGO steel will be one of the
prime thrust areas for future. Nevertheless, Indian
steel industry, with its state-of-art facilities and
highly skilled manpower is fully geared to meet
the challenge for developing niche products that
can save the country from drainage of valuable
foreign exchange reserves.
xxxxx 000 xxxxx
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7-18% across
downstream
products
have
end September. With Chinese apparent steel
increased
the
demand continuing to
contract (-4%after
y-o-y Oct)
safeguard
duty
and global steel utilisation falling to 68.3% in Oct
was imposed.
Steel
(69.3% Sept), signs of inflection
remain elusive. Iron
producers
are September.
now seeking
ore prices have also dipped
21% since
a further.
higherWhile
safeguard
This lowers cost support
downsideduty,
to
and safeguard
in stay
other
steel prices may be limited,
steel pricesduty
could
at low levels given theproduct
oversupplied steel
and iron
categories.
ore market.
Producers are also asking
the government
set a
Domestic steel demand
data in to
October
floor price on steel imports.
encouraging:
We
think
further
Domestic apparent steel
demand
grew
5.5%/6.6%
protectionist measures are
y-o-y in Sept/Oct (YTD 4.5%) as per initial JPC data.
possible, but government
This compares to a muted 1.4%y-o-y demand
will also weigh the impact
growth in September quarter. Monthly data is often
bookings
have
on end-use sectors, especially We
givenunderstand
its ‗Make in HRC
India‘import
thrust. There
was strong
volatile due to data bunching, restatement and
moderated,
but
import
orders
of
downstream
opposition from steel consuming industries (autos, re rollers, industry bodies) at
inventory data issues, but positive steel demand
products
have increased
after the
safeguard
the recently
held public
hearing
with regard
to safeguard
duty
on HRC.duty
We
data seems to corroborate
other positive
macro
was imposed.
Steel producers
areon
now
seeking
are
also
sceptical
of
the
effectiveness
of
potential
floor
prices
imports
as
data recently. However, imports continue to gain
a
higher
safeguard
duty,
and
safeguard
duty
(i) implementation
would be difficult given large variants of steel
share of domestic demand.
Producer inventories
in other
product
categories.
Producers
areprice
also
grades/products
and
(ii) exporters
would
find ways
to circumvent
floor
have increased further in October.
asking the government to set a floor price on steel
restrictions.
imports. We think further protectionist measures
Steel pricing pressure will persist:
are possible, but government will also weigh
Stress
testing
FY17 Ebitda
and balance sheet:
Domestic steel prices
remain
under
pressure,
the impact on end-use sectors, especially
as domestic prices are largely driven by import
given its ‘Make in India’ thrust. There was strong
parity and a sharp fall
Chinese
steel prices
We inbelieve
balance
sheet pressure could mount if prices do not recover
opposition from steel consuming industries
has negated the 20%
safeguard
duty imposed
materially.
If prices
sustain near(autos,
spot (Rs
vs. ourbodies)
est. of Rs
in
re 27,500/t)
rollers, industry
at30,500/ton
the recently
on HRC (hot-rolled coils) in September. Price hikes
held public hearing with regard to safeguard
20
announced post safeguard duty, Domestic HRC
duty on HRC. We are also sceptical of the
prices are down 3.5%, and long product prices
effectiveness of potential floor prices on imports
are down 14% since September. We see scope
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as (i) implementation would be difficult given
large variants of steel grades/products and (ii)
exporters would find ways to circumvent floor
price restrictions.
Stress testing FY17 Ebitda and balance sheet:
We believe balance sheet pressure could mount
if prices do not recover materially. If prices sustain
near spot (Rs 27,500/t) vs. our est. of Rs 30,500/
ton in FY17, FY17 Ebitda at our covered steel
names would be lower by over 22% vs. our base
case. Net gearing would rise to 0.8-2.5x and
net debt/Ebitda would stay over 6.5x across our
covered steel names. At SAIL, Ebitda would be
inadequate to pay interest costs. We do not
foresee major interest payment issues at Tata or
JSW Steel but net gearing would exceed 2.5x
(2.2x FY16) in FY17 at Tata. Covenant risks appear
low and repayments are back-ended at Tata,
but operating cash flows may be inadequate to
meet capex and debt servicing requirements at
Tata and JSW, if steel prices sustain near spot.
Source: The Financial Express

Global Steel Market
The past few years have been quite difficult and
volatile for the global steel market. The conditions,
however, have still not improved. The current
financial year is also witnessing bleak market
conditions and the overall picture of the global
steel industry is now dull and gloomy.
For the last 3-4 years, the global steel industry
has remained in the doldrums and this has now
pushed the industry to a period of pause. Many
steelmakers are reducing manpower to improve
the bottom line, some are on a long maintenance
break and a few have shut down businesses. With
this, on the fear of pricing issues, we already saw
steel prices have gone down to their lowest point
in the second half of 2009 and have continued
to remain volatile since then. This year also, steel
prices have come down rapidly and those costs
are now at levels that sustain a negative impact on
revenues and profitability of steel manufacturers.
Further, a rising tide of cheap steel exports from
China continues to take its toll on the global steel
industry. Competition from cheap steel exports
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has affected price realisations and reduced
operating profit margins of many companies
significantly. We are all aware that the global
steel industry, for the last two decades, was
dominated by events in China, which accounts
for almost half of the world’s steel output and
has grown into the largest steel producing and
consuming country. In the meantime, due to the
economic slowdown in China, their demand for
steel has decreased and this has converted to a
huge flood of Chinese steel, which is no longer
required domestically, prompting Chinese makers
to increase steel exports. China is now exporting
100 million tonnes of steel per year at prices, which
are below the production cost. This has started
affecting the prices and the profitability of many
steel companies. All in all, the global steel industry
has become more complex than ever.
In terms of global steel production and consumption,
besides China, other countries like India, Japan,
South Korea, Taiwan, Iran, Mexico exhibits strong
growth in both aspects. Global steel production
for the first quarter of the current fiscal reached 400
million tonnes. World Steel Association forecasts
that global steel consumption will increase by 0.5
percent and touch 1,544 million tonnes in 2015. In
2016, demand is expected to grow by 1.4 percent,
reaching 1,565 million tonnes. Hence, the outlook
for the steel industry is one of slow demand growth.
Further, positive news from developed economies
is the sign of strong recovery in the Eurozone. In the
developing and emerging economies, there is
growing optimism about India and growth in steel
use in some MENA and ASEAN countries. Although
these developments will not be enough to fully
counteract the deceleration in China, which has
turned out to be more severe than expected,
growth prospects are expected to gradually
improve in 2016 and beyond. One thing is for
certain, and that is, steelmakers will go through
a continued period of volatility in the short-tomedium term. In reality, the future of global steel
industry can hardly be predicted depending on
the present situation. However, the industry may
remain uncertain and challenging for some more
time.
Source: Iron & Steel Review
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A mixed performance
for non-ferrous metals
in 2015

Commenting on the outlook, Hans Jürgen Kerkhoff,
Chairman of theworldsteel Economics Committee
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industry
for the
being,
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of
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ased on said; “It is clear that the steel industry has, for the
rapid time being, reached the end of a major growth

cycle which was based on the rapid economic
development of China. Combined with China’s
slowdown we also face low investment, financial
market turbulence and geopolitical conflicts in
many developing regions. The steel industry is
now experiencing low-growth which will last for
the time it takes for other developing regions of
sufficient size and strength to produce another
major growth cycle.

China’s
uncertain
economic situation is likely
to hang heavy over the
non-ferrous metals sector
in 2015. The country is one
of the largest consumers
and producers of nonferrous metals and its
decision to re-balance
economic growth from
an
investment-focused
one to a consumptionoriented
one
has
upset
demand-supply
balances.
It has not helped the other
emerging markets, too,
are seeing slower growth,
while Europe’s growth continues to disappoint.
Moreover, capacities that were planned in the
years when the prices were high are coming on
22 demand is flagging. Despite
line at a time when
all these factors, non-ferrous metals such as zinc
and aluminium were better off in 2014.
Let’s take a look at how prices fared. Copper
was in poor health for most of the year. China’s
crackdown on financing transactions using metal
as collateral was also said to be a reason for
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demand conditions, companies have been shuttering unviable capacities. A
tighter supply market has supported prices and metal premiums. In 2015,
copper prices may see some volatility depending on whether supply declines
in response to falling prices. While zinc and aluminium had a good year in
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A presentation on “Desalination: The Quest to
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health in 2015.
Chairman-cum-Managing
Director,
MECON Limited, on 12thDirector,
December
2015.
Chairman-cum-Managing
MECON
Reproduced below are the salientLimited,
points: on 12th December 2015. Reproduced
In relation to copper, aluminium and zinc prices
below are the salient points:
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without water.
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maintain organic life, take up

industrial
and into
Zinc was expected
to seeproduction
higher demand
conserve
the
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reacting
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to weakening demand conditions, companies
Water is life because plants and animals cannot
have been shuttering unviable capacities. A
Global
Scenario
of
water
availability
live without water. Water is needed to ensure
tighter supply market has supported prices and
food security, feed livestock, maintain organic
metal premiums. In 2015, copper prices may see
70% of the earth surface is life, take up industrial production and to conserve
some volatility depending on whether supply
covered with water, which the biodiversity and environment. Hence, there is
declines in response to falling prices. While zinc
amounts to 1400 million cubic no life without water. Earth is the only plant, so
and aluminium had a good year in 32015, there’s
far known to have water and this makes it fit for
kilometres (m km ). However,
no saying for sure that it will continue next year,
human living.
97.5% of this water being sea
too. If China’s economic growth continues
water, it is salty & can‘t be used Global Scenario of water availability
to slip and its appetite for non-ferrous metals
for
drinking
/
industrial 70% of the earth surface is covered with water,
declines, then some impact on prices should be
purposes..
Fresh
water which amounts to 1400 million cubic kilometres
expected.
3 (m km3). However, 97.5% of this water being sea
availability is only 35 million km
Source:
http://www.livemint.com
and
only
40% of this can be
used by human beings. Out of
the total fresh water, 69 % is
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water, it is salty & can’t be used for drinking /
industrial purposes.. Fresh water availability is
only 35 million km3 and only 40% of this can be
used by human beings. Out of the total fresh
water, 69 % is frozen in ice caps, 30% is stored
underground and only 1.0 % water is available
on the surface of the earth. Out of the surface
24
water, 87% is stored in lakes, 11% in swamp and
2% in rivers.

Earth is
nown to
kes it fit
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Major consumption of water is for agriculture,
industrial production and domestic purposes,
apart from being used for fishery, hydro-power
generation, transportation and maintaining
biodiversity and ecological balance. The
proportion of water used for agriculture and
industries varies from country to country
depending on the lifestyle, extent of industrial
development and water use efficiency.

face is
which
n cubic
owever,
ing sea
be used
ndustrial
water
on km3
can be
Out of
69 % is
Long before, when the population was low and
lifestyle was simple, water was available in plenty
and was considered as a free resource. However,
24
with growing demand for water and depletion
of the available water, assured supply of good
quality water is becoming a growing concern.
As the water resources are not evenly distributed,
across different continents, some countries have
surplus water while many other countries are
already facing scarcity of water. Skewed growth of
population in different continents is further adding
to this crisis. Table 1 shows region–wise availability
of fresh water against share of world population.
Table : 1
Available fresh water
resources, %
Asia
42
Africa
12
Australia/ Oceana
5
North/ Centre America
15
South America
26
Region

% world
population
72
13
1
8
6

Since generations, the pattern of water use in
different countries is mostly dependent on their
culture, lifestyle and industrial development, as
availability of water was not a serious concern. With
growing population world over, need of fresh water
has also increased substantially. Continent - wise per
capita water consumption is presented in Table 2.

Developed countries are using comparatively
less water for agriculture and more for industrial
and domestic purposes, while the developing
countries in Asia and Africa use 80-90% of the
water for agriculture and only 5-12% of the water
for industrial use. This is reflecting on inefficient use
of water in agriculture and poor investments in
industrial development.
Scenario of water availability in India
India is blessed with good rainfall well distributed
over 5-6 months in the year. The average
annual rainfall in the country is 1170 mm with
a wide range between 100 mm in desert areas
of Rajasthan to 10000 mm in Cherapunji. The
total available sweet water in the country is
3000 billion m3 per annum. Out of this, over
1050 billion m3 water is lost due to evaporation,
transpiration and runoff, reducing the available
water to 1950 billion m3 and the usable water
to 1123 billion m3.
Only 18% of the rainwater is used effectively while
48% enters the river and most of which reaches
the ocean. Out of the total usable water, 728
billion m3 is contributed from surface water and
395 billion m3 is contributed by replenishable
ground water. Per capita water availability over
last 6 decades is given in Table :3
Table : 3
Year

Population (
Million )

Per capita water availability (
m3/yr )

1951

361

5177

1991

846

2209

Per capita water use (m3/yr)

2001

1027

1820

245

2011

1200

900 *

Asia

519

2025

1350

<800*

North/ Centre America
South America
Europe

1861
478
1280

Table : 2
Continent
Africa

A country is considered water stressed if it has less
than 1700 m3/person / yr water availability and
water scarce if availability drop down to less than
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900 m3/person /yr .

The projected water demand in the country by
2025 & 2050 will be about 1093 & 1447 billion cum
<800*
respectively against the demand of 634 billion
cum in 2000. Factor responsible for high demand
of water
future
due to
rapid
industrialization
water stressed
if itinhas
lessis than
1700
m3/person
/ yr
to match
projected
GDP
growth
country,
water scarce
if availability
drop
down
to of
lessthe
than
900
massive shift from rural to urban population.
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capital cost, effective treatment of saline/
brackish/ mershy water.
Desalination Processes
The two most commonly used processes are Multi
Stage Flashing : which involve s heating of sea
water to produce steam & then condensing the
same Reverse Osmosis ( R.O ) : involve forcing
water through cartridges that contain thin film
composite polyamide membrane which trap salt
& other impurities but allow fresh water.

Water requirement of various sector of Industries
doubled
during
last decade
are
emand in had
the almost
country
by 2025
& 2050
will be and
about
expected
more
than
threefold
byDesalination Processes
respectively
againstto
theincrease
demand
of 634
billion
cum in
The overview of R.O process is depicted in Figure1.
2050.
Water
consumption
by
major
industrial
units
e for high demand of water in future is due to rapid The two most commonly used processes are Multi Stage Flashing
Desalination plants in India:
in % is shown below.

: which

h projected GDP growth of the country, massive shift involve s heating of sea water to produce steam & then condensing the
Thermal Power Plant
88
sameTwo
Reverse
Osmosis ( R.O
) : involve
forcingin
water
through cartridges
that
desalination
plant
presently
operation
are
ulation.
contain thin film composite polyamide membrane which trap salt & other

at Minjuar & Nemelli, Tamilnadu with 100 MLD
capacity each. Salient features of Minjuar &
arious sector of Industries had almost doubled during
Nemmali
R.Oprocess
Plantsis depicted
are given
below:
The overview
of R.O
in Figure1.
Textile
2.0
Engineering

5

Paper & Pulp

2.2

impurities but allow fresh water.

expected to increase more than threefold by 2050.
Steel
1.3
major industrial units in % is shown below.

ant

Sugar

0.5

Fertilizer

0.2

Others

0.8

88
Need for desalination plant5
2.2
India is already in the bracket
of water scarce
country and is bound to 2.0
face severe scarcity of
water in future. Potential for
increasing the volume
1.3
of utilization of water is hardly 5-10 % and cannot
0.5
meet growing demand for industrial & domestic
requirement. On the other0.2
hand Country has vast
0.8 9 states and 2 Union
coastline of 7500 km covering

Territory. Many major industrialized cities / towns
are located on these coastline. During last one
decade , desalination technology has matured
with high reliability of system./ equipment, lower

acket of
and is
scarcity
ential for
me of
rdly 5-10
growing
trial
&
On the
has vast
overing 9
Minjur Sea Water R.O at Kattupalli, Chennai
Territory.
Technology Provider : Abengoa-Spain
ed cities / towns are located on these coastline.
e , desalination technology has matured with high
quipment , lower capital cost, effective treatment of
20
water.
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Capacity : 100 MLD
velocity head
Cost : Rs 5.15 billion ( Euro 91 million )
• 734 m long ,1200 mm Dia. HDPE pipe reject
outfall with diffuser
Commissioned : 2010
•
Raw Seawater inflow to the plant :11060
Cost of water : Rs 49 / kl
m3/hr (265 MLD)
Facilities : R.O membranes, pressure vessel,
• Advance all integrated membrane system
pressure exchanger,
high pressure
&
Zinc-An
Idealpumps
Material
for
Die
Casting
with automatic back washable disc filter
pressure filter vessels
for pre-treatment
Nemmeli Sea Water Plant – Nemmeli, Chennai
• Modular skid design
Ultra filtration &
L. for
Pugazhenthy
Technology provider : VA Tech Wabag, Autria &
Reverse
osmosis,
with
VFD
ERI pressure
IDE Technologies, Israel
Past President, The Indian Institute of &Metals
&
exchangers for energy recovery
Engg. & PMC : MECON Limited
Director
• 45.5% minimum Executive
permeate recovery
in RO
Capacity : 100 MLD
Indiamembrane
Lead Zinc
Development
Assn
& 37.7%
over plant recovery
Cost : Rs 6.50 billion ( US$ 100 million )
• Potable
water
production
:
4200
m3/hr
(Die Casting Society of India)
Commissioned : Feb, 2013
(100 MLD)
Cost of Potable water : Rs 40/ kl
• Designed for continuous 24 x 7 uninterrupted
Introduction
• Plant design parameters : TDS - 41,900ppm,
operation
Temp. 24 -32 deg C, TSS- 50ppm (hourly
• Efficient re-carbonation & re-mineralisation
avg.) & peak -200ppm, Turbidity - 50 NTU,
systemsfrom
including
limestone
storage
and
Die Casting
is rightly
described
―the
shortest route
molten
metal
to the
product
water TDS
< 500ppm as
& IS
10500
re-charging system.
quality. This is a high volume production method, very fast too, and
finished Std
product”.
• Guaranteed 3.85 KWh/m3 of product
• 1032m
,1600ismm
dia. HDPE
Sealowest,
water
the per
piecelong
cost
always
the
among
the
shaping
water
andvarious
minimum metal
use of chemicals
intake pipeline , with state of art intake
xxxx etc.,
ooo xxxx
techniques. Alloys of Zinc, Aluminium, Lead, Magnesium
are die cast
worldwide with varying properties for a wide variety of applications.

Zinc-An Ideal Material for Die Casting

L. Pugazhenthy
Past President, The Indian Institute of Metals &
Executive Director
India Lead
Zinc Development
Assn
most versatile,
efficient,
effective
(Die Casting Society of India)

The zinc die casting process

The zinc die casting process is one of the
andIntroduction
rapid production methods available
for the manufacture of metal
Zinc die castings
components. Accurate, well finished components are produced as a matter
Die Casting is rightly described as “the shortest
Zinc die castings range in design and shape from
of routine;
design
complexity
is product”.
achievedthemore
than
bytoother
route from molten
metal
to the finished
simplesteasily
of cabinet
knobs
the mostmetal
complex
This
is
a
high
volume
production
method,
very
fast
of
precision
automotive
carburettor
bodies.
Zinc die
manufacturing processes.
too, and the per piece cost is always the lowest,
among the various metal shaping techniques.
ZincAlloys
die ofcastings
Zinc, Aluminium, Lead, Magnesium etc.,
are die cast worldwide with varying properties for
a wide variety of applications.

casting alloys 3 and 5 possess a unique combination
of properties which permit the rapid, economic
casting of strong, durable, accurate components
ideal for a wide range of applications.

Zinc die castings range in design and
The zinc die casting process
shape
from the simplest of cabinet knobs
zinc die
casting
process is one
the most
to The
the
most
complex
of of precision
versatile, efficient, effective and rapid production
automotive
carburettor
bodies. of
Zinc
die
methods available
for the manufacture
metal
components.
finished components
casting
alloysAccurate,
3 and well
5 possess
a unique
are produced as a matter of routine; design
combination of properties which permit
complexity is achieved more easily than by other
themetal
rapid,
economic
casting of strong,
manufacturing
processes.
durable, accurate components ideal for
a wide range of applications.
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Zinc die castings usually range in mass from a few grams up to about 11

injection moulded plastics. Zinc die castings are produced at higher speeds
than injection mouldings and their performance is superior over a wide
temperature range. They are readily finished and can be electroplated more
easily and economically than either plastic mouldings or aluminium die
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Zinc die castings usually range in mass from a

The mechanical
properties
of Even
zinc
die
few grams up to about
11 kilograms.
smaller
castings
made on temperatures
specialized machines. are
For
castings
atarenormal
example minute zip fastener components weighing
superi0r.to
sand castings in grey iron,
only one tenth of a gram are cast at high speed on
brassfully
and
aluminium,
and
to machines.
aluminium
automatic
precision die
casting
die castings,
in toughness
Characteristicsparticularly
and advantages
of zinc die
castings
and impact resistance.

The outstanding castability of zinc die casting alloys
in combination with the capabilities of the pressure
Thesedieadvantages
allowready
production
of
casting process allows
production of
shapesarticles
with fine detailing
accurate
zinc complex
die cast
with and
functional
dimensions. Lightweight thin wall zinc die cast
perfection
and detailing unobtainable These
at economic
costproduction
using other
advantages allow
of zinc
components are produced economically, and
die
cast
articles
with
functional
perfection
processes.
Many components
now
manufactured in iron, steel, brass, bronze,
closer tolerances
can be held than are
achieved
detailing unobtainable at economic cost
readily
using
other
casting
processes.
aluminium and plastics can be producedand
as
zinc die castings, to achieve
using other processes. Many components now
The quality
combination
several functions
in at
onereduced
superior
andoffunction,
usually
cost. in iron, steel, brass, bronze,
manufactured
zinc die cast part is possible, where a number of
aluminium and plastics can be produced as
separate components and manufacturing steps
zinc die castings, to achieve superior quality and
be required by of
other
production
methods.
Mainwould
characteristics
zinc
die casting
alloys
function, usually at reduced cost.
The as-cast finish of well-designed zinc die castings
Main characteristics of zinc die casting alloys
is excellent and castings require minimum finishing
Goodor further
mechanical
hardness, rigidity. high impact
Good mechanical properties strength, hardness, rigidity.
processing.properties
The smooth strength,
corrosion
high impact strength, excellent ductility.
resistant
as-cast surface
is adequate for many
strength,
excellent
ductility.
Wide freedom of shape capable of great intricacy and
or any of a wide range of protective
Wideapplications,
freedom
of
shape
capable
of
great
intricacy
and
dimensional
accuracy. minimum
draft,dimensional
formable after
and decorative finishes may be applied easily
casting.
accuracy.
minimum draft, formable after casting.
and economically.
Integral cast rivets, studs, bosses, inserts and
other features including threads may be cast to
eliminate subsequent machining, manufacturing
and assembly operations, and zinc’s outstanding
ductility may be utilized to allow economic post
forming and fastening operations.
Zinc die castings are stronger, tougher and more
stable dimensionally than injection moulded
plastics. Zinc die castings are produced at
higher speeds than injection mouldings and their
performance is superior over a wide temperature
range. They are readily finished and can be
electroplated more easily and economically than
either plastic mouldings or aluminium die castings.
The mechanical properties of zinc die castings
at normal temperatures are superi0r.to sand
castings in grey iron, brass and aluminium, and to
aluminium die castings, particularly in toughness
and impact resistance.

22

Durability, long-term stable properties, good corrosion
resistance.

31

Economy, low production cost. low per-part die cost, little
or no machining. special assembly advantages.
Product appeal smooth surfaces, cast-in texture, great
variety in finishing, excellent feel’.

Zinc die casting alloys
Zinc die casting alloys are formulated specifically
to give optimum performance, durability and
dimensional stability to finished zinc die castings
as well as desirable manufacturing properties,
including stability of the alloy in the molten state,
good castability and low casting temperature.
The two alloys most commonly used are alloys 3
and 5:
Zamak 3

Zamak 5

Alloying Elements
Aluminium

3.8-4.3

3.8-4.3

Magnesium

0.035-0.06

0.04-0.06

Copper

––

0.75 -1.25

every industry. Applications include unstressed decorative parts, combined
decorative/ functional parts, and functional/ structural parts which may be
subjected to moderate continuous stresses, or high intermittent stresses and
shock loads.
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Impurities
Iron (max)

0.02

0.03

Lead (max)

0.003

0.003

Cadmium (max)

0.003

0.003

Copper (max)

0.001

–

Nickel (max)

0.001

–

Tin (max)

0.001

0.001

Silicon (max)

0.002

–
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parts, ignition/steering lock assemblies, steering
damper bodies, energy-absorbing steering
Automotive industry
column parts, lever type shock absorber bodies,
In addition
familiar
and visible
parts such
as carburettors,
handles and
pistonstofor
hydraulic
systems,
suspension
levelling
grilles, zinc die castings are used for fuel injection pump bodies, brake parts,
parts, wheel covers, body mouldings and seat
ignition/steering lock assemblies, steering damper bodies, energy-absorbing
beltcolumn
mechanisms.
Applications
in bodies,
the automotive
steering
parts, lever type
shock absorber
pistons for hydraulic
systems,
suspension
levellinginclude
parts, wheel
covers,
body mouldings
and seat
service
industry
high
pressure
grease
belt mechanisms. Applications in the automotive service industry include high
guns,
service
station
petrol
mechanisms
pressure
grease
guns, service
station
petrolpump
pump mechanisms
and petrol
and
petrol pump
mechanical price computers.
pump
mechanical
price computers.

High fluidity Zinc Alloy
The latest to arrive on the scene is the new, high
fluidity alloy, there is a tremendous opportunity for
making zinc casting with thinnest walls of the order
of 0.2 to 0.3 mm. The composition is as follows:
Aluminium
Magnesium
Copper
Iron
Lead
Cadmium
Tin
Zinc

4.3 to 4.7%
0.005 to 0.012
0.035 max
0.03 max
0.003 max
0.002 max
0.001 max
Balance

Uses of zinc die castings

Appliances
Appliances
UsesUses
include
frames, housings,
panels, gears,
gearboxes,
pulleys,
include
frames,control
housings,
control
panels,
pumps, instrument parts, hinges, handles, electric motor housings and various
gears, parts
gearboxes,
pulleys,
instrument
mechanical
in appliances ranging
frompumps,
food mixers to
dishwashers.

parts, hinges, handles, electric motor housings
and various mechanical parts in appliances
ranging from food mixers to dishwashers.

c die castings

Building industry
Zinc die castings are used in a vast range of
An enormous range of zinc die cast parts is used
applications which together account for about
in doortogether
handles and fittings, door closers, locks,
castings are
used
in
a
vast
range
of
applications
which
two and half million tonnes of Zinc alloy per year
latches,
catches,
of the
zinc consumed
Zinc per year (ie.,
or about (ie.,
two17%
and
halftotal
million
tonnes ofglobally).
Zinc alloy
17% window pivots, handles and
stays, switch housings, conduit fittings, light fittings,
die castingsglobally).
are used inZinc
almost
industry.
al zinc consumed
dieevery
castings
are used
in almost
captive masonry nuts, brackets, and bathroom
Applications include unstressed decorative
ustry. Applications
include unstressed decorative parts,
combined
as well
as plumbing fittings.
parts, combined decorative/ functional parts,
e/ functional
parts,
and
functional/
structural
parts
which
may be
and functional/ structural parts which may be
Leisure goods
to moderate
continuous
stresses,
or high
intermittent
stresses and
subjected
to moderate
continuous
stresses,
or
Speaker
frames, radio fascias and chassis parts,
high intermittent stresses and shock loads.
ds.
TV bezels, parts for cameras, projectors, fishing
reels, sporting guns, gardening equipment, toys
and a host of other sport and leisure products use
large quantities of zinc die castings.
Business and data processing equipment

Automotive industry

ve industryIn addition to familiar and visible parts such as

The duplicating machine by one well known
manufacturer contained about 90 zinc die
castings, ranging from large side frames to small
levers and gears. In machines for office copying,
postal franking, addressing, calculating and
punched card systems, zinc die castings play
essential roles both as complex high precision
components and as simpler low-cost parts.

carburettors, handles and grilles, zinc die castings
are used
fuel injection
pumpas
bodies,
brake
n to familiar
andfor
visible
parts such
carburettors,
handles and

c die castings are used for fuel injection pump bodies, brake parts,
eering lock assemblies, steering damper bodies, energy-absorbing
23
olumn parts, lever type shock absorber bodies, pistons for hydraulic
uspension levelling parts, wheel covers, body mouldings and seat
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instruments by which we will look to address this. So I think, we are going to
looking at in a comprehensive policy response," she told reporters. She said
things are being worked out toISSUE
deal
the surge
asked
NO. with
95/2015
VOL. in
XCVimports.
“MONTHLY”When
Date: 31.12.2015
what could be the options other than imposing duties, she said: "it is a work in
progress". Safeguard duty is a WTO-compatible temporary measure that is
Defence
injury to domestic producers...” Domestic steel
brought in for a certain timeframeproducers
to averthad
any
damage to a country‘s
complained of a surge in imports
Zinc die castings
are
used
in
high-reliability
items
domestic industry from cheap ofimports.
During
examination
of
steel products
like the
hot-rolled
steel and other
such as shell
nose
caps,
complex
fuse
units,
applications of major steel producers
like SAIL,
and
JSWand
Steel,
theIn
variants
from Essar
China,Steel
Korea,
Japan
Russia.
grenade bodies and fins, submarine detection
June,increased
India had slapped
DGand
Safeguards
had found
"prima-facie
importsanti-dumping
(of certain duty
kindsofofup
devices, radio
radar equipment,
and military
to
USD
316
per
tonne
on
imports
of
certain
steel
vehicles. steel) have caused or are threatening to cause serious injury to domestic
products
from
three
countries,
including
China,
producers..." Domestic steel producers had complained of a surge in imports
Conclusion
to protect domestic producers from below-cost
of steel products like hot-rolled steel
and other
variants from China, Korea,
shipments. Industry is complaining that
A fast growing
economy
like In
India
withIndia
likelyhadinbound
Japan
and Russia.
June,
slapped
anti-dumping
of steel
up toimports
USD
despite imposition of theseduty
duties,
huge investments in manufacturing, construction
316 per tonne on imports of certain
steeltoproducts
from three
countries,
continue
rise from countries
like China.
& infrastructure and increasing buying power
including
China,
to protect
domestic producers from
below-cost
inbound
by the customers
presents
a huge,
unexploited
Source:
www.indiatoday.com
shipments.
Industry
is complaining that despite imposition of these duties,
potential for
zinc die casting
in non–automotive
Minimum
applications
likeimports
builderscontinue
hardware,tobathroom
steel
rise from countries
like China. import price
fittings, electrical & electronic parts, heat sinks,
Source:
www.indiatoday.com
on
steel
likely
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toys, decorative items etc., in the coming years.
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The distressed
Minimum import price on steel likely
another layer

domestic steel industry will get
of protection with the National
Democratic Alliance government expected
The distressed domestic steel industry
getaanother
protection
towill
notify
minimumlayer
importofprice
(MIP) forwith
steel

Govt looking at policy
response to
the National Democratic Alliance
contain
steel
imports
government
expected
to notify a

minimum
price (MIP) policy
for steel
Government
is looking import
at a comprehensive
response asproducts.
imposition of safeguard
duty
on
steel 14
Products
under
imports hascategories
failed to contain
the
imports,
a
top
would have different
official recently. Commerce Secretary Rita Teaotia
duties for base and special grades.
said that recently the government imposed a 20
The commerce
department
is likely
per cent safeguard
duty on certain
categories
of
to
issue
a
notification
for
imposition
steel but the the industry continues to feel “stressed”
and the imports
actually
remains
at theset
same
level.
of MIP,
which
would
the
floor
“We have to
look
at
it
at
a
global
context.
What
price, below which imports into the
is the level country
of supply?would
What isnot
the be
levelallowed.
at which A
people are actually willing to bring their prices
person in the know said the
down to have access to markets and what should
commerce
department
had
asked
be the instruments
by which
we will look to
address
the we
steel
to reduce
this. So I think,
are ministry
going to looking
at in athe
comprehensive
policyof
response,”
shethat
told reporters.
number
items, so
the entire
She said things
are
being
worked
out
to
deal
range
is
not
covered. withThe
the surge ingovernment
imports. Whenhad
asked
what could
be a
earlier
imposed
the options other than imposing duties, she said:
provisional safeguard duty of 20 per
“it is a work in progress”. Safeguard duty is a WTOon hot-rolled
compatiblecent
temporary
measurecoils.
that is brought
in for a certain timeframe to avert any damage
to a country’s
domestic
industry
from had
cheap
Recently,
the steel
ministry
sent
imports. During
the
examination
of
applications
a comprehensive list of 14 categories
with
around
productswould
to the
products.
Products
under40
14 categories
have
of major steel
producers
like
SAIL,
Essar
Steel
and
commerce and industry ministry. These
included
pig
iron,
heavy
melting
and
different duties for base and special grades. The
JSW Steel, the DG Safeguards had found “primashredded
scrap,
semi-finished
products,
quarto
plates,
cold-rolled
coils,
commerce
department
is likely
to issue a notification
facie increased imports (of certain kinds of steel)
for imposition of MIP, which would set the floor price,
have caused or are threatening to cause serious
35
below which imports into the country would not be
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allowed. A person in the know said the commerce
3.5 per cent, South Korea is minus 1.3 per cent and
department had asked the steel ministry to reduce
Japan is minus 5.4 per cent. Till October this year,
the number of items, so that the entire range is not
seven million tonnes (mt) of steel were imported
covered. The government had earlier imposed a
against 5 mt in 2013-14. The imports are expected
provisional safeguard duty of 20 per cent on hotto reach 15 mt this year. “The rate and predatory
rolled coils. Recently, the steel ministry had sent a
pricing is worrying. The government wants to make
comprehensive list of 14 categories with around 40
the industry net importer of steel,” said a senior
products to the commerce and industry ministry.
official.
These included pig iron, heavy melting and
Source: Business Standard
shredded scrap, semi-finished products, quarto
plates, cold-rolled coils, coated flat steel products,
coated
flat steel
products, all kinds of steel pipes and tubes, flat-rolled
all kinds of steel pipes and tubes,
flat-rolled
products
products
of
stainless
steel, bars and rods, among others. The government is
of stainless steel, bars and rods, among others. The
likely
to
put
in
place
a
whereby if the free-on-board price at the
government is likely to put in place a mechanism mechanism
As
the
ironsteel
ore price
sinks
thethan
$US30s,
point
of
origin
according
to
major
indices
is into
lower
the thousands
invoiced
whereby if the free-on-board price at the point of
of
Chinese
steel
mills
are
engaging
in
a
desperate
one,
the listed
price
would be considered for enforcing MIP.
origin according to major steel
indices
is lower
than
battle just to stay alive. For the month of October, 101
the invoiced one, the listed price would be
The
department
of
considered for enforcing MIP.

China’s steel industry
battles for survival

commerce

would,

The department of commerce
would, however,
however,
exempt
exporters
of
products
exempt exporters of products from the MIP norm if
the MIP export
norm if
imports were being used for from
manufacturing
imports
were
being used
products. To prevent misuse of
this, the
department
for obligation
manufacturing
export
is mulling a mandatory export
within
six
products.
To
prevent
months, besides refund of actual value and MIP.
misuse
of
this,
the
Sections 3 and 5 of the Foreign
Trade (Development
department
is
mulling
& Regulation) Act and Section 11 of the Customs a
mandatory
export
Act enable notification of such
a threshold price.
obligation
within
The MIP is defined as equivalent to the weightedsix
months, and
besides
refund
average global price of a product
the nonof actual value and MIP.
injury price arrived at during the course of safeguard
Sections 3 and 5 of the
and anti-dumping proceedings, whichever is lower.
Foreign
Trade
Steel companies had accumulated losses of Rs 4,238
(Development
&
crore in the September quarter,
against Rs 4,647 crore
Regulation) Act and
profit in the year-ago period.Section
The Steel 11
Authority
of ofthe
India made its highest-ever earnings
before
interest,
Customs Act enable
taxes, depreciation and amortisation
of Rs a
notification loss
of such
3,900 crore for every tonne ofthreshold
steel produced
in the
price. The
MIP
second quarter this financial year.
Besides,
145
steel
is defined as equivalent
and iron companies have accumulated
of Rs
to
the debt
weighted
2.98 lakh crore and an unfavourable
to equity
averagedebt
global
price of
ratio of 1.27, according to a report
by CARE
a product
andRatings.
the nonA person close to the development
said India
was at
injury price
arrived
during
the course
among the few countries where
demand
for steel of
products was rising but thesafeguard
companiesand
were antiin
losses. “Domestic demand isdumping
expectedproceedings,
to rise by
whichever
lower. Steel
7.3 per cent this year but industry
is inis downturn
companies
had
because of predatory pricing by Korean, Japanese
accumulated
losses
of
and Chinese companies,” he said. According to Rs
in
the
World Steel Association data,4,238
global crore
steel demand
September
quarter,
this year is minus 1.7 per cent.
In China, it is minus

against Rs 4,647 crore
profit in the year-ago period. The Steel Authority of India made its highestever earnings before interest, taxes, depreciation and amortisation loss of Rs
25
3,900 crore for every tonne
of steel produced in the second quarter this
financial year. Besides, 145 steel and iron companies have accumulated
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members of the China Iron and Steel Association,
the peak industry body representing large and
medium-sized producers, made a staggering loss
of 12.5 billion yuan, down 25 per cent from the year
before. In their core steel business, these producers
generated a loss of 14.8 billion yuan in the month,
down 27.8 per cent from the previous year. Between
January and October this year, they generated 38.6
billion yuan in losses. If you strip out their incomes
from non-steel businesses, the loss would be 72
billion yuan. In order to get through the dark winter,
Chinese steel mills are reportedly breeding pigs,
opening kindergartens and providing plumbing
services to improve their situation.
Out of 101 members of the association, 48 producers
are in the red. The average profit level for the industry
is -1.5 per cent. If this is not an industry in deep trouble,
I don’t know what is. The problem is the mounting
gap between supply and demand. During the first
10 months of the year, the consumption of crude
steel was 590 million tonnes, down 4.55 per cent
from last year. During the same period, Chinese
steel mills produced 675 million tonnes of steel.
So the industry created 85 million tonne of excess
supply. To put that into perspective, in 2014 the US
produced 88.2 million of steel, Germany produced
42.9 million tonnes and Australia produced 4.6
million tonnes. The Chinese property sector, one
of the most important consumers of steel, is still
struggling despite a recovery in prices in large cities.
The sector is dealing with excess inventory, and it
will take years for developers to burn off the supply
glut, especially in third and fourth-tier cities. As a
result, the price for steel construction material has
dropped 33.9 per cent this year.
Apart from the housing sector, many other consumers
of steel -- such as the automobile, shipbuilding,
machinery and whitegoods sectors -- are also facing
strong headwinds. Orders at Chinese shipyards
-- the country is now world’s third largest shipbuilder
-- have fallen 77 per cent in the first quarter from a
year ago. Shen Wenrong, the chairman of Shagang
Group, the country’s largest private steel mill, said
recently that he expects production in China to fall
further amid subdued demand. “There is a good
chance that the steel production in the country
will drop by at least 10 per cent,” he said. “Current
production is about 830 million tonnes a year, and it
will fall by 10 per cent within the next decade.” He
believes the country’s steel production should be
26
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in a range of between 600 million and 700 million
tonnes. “I think this level would be healthy. Even if it
drops to 500 million tonnes, it is still healthy,” he said.
But even at a much-reduced level of production,
Shen believes the price will remain depressed for a
sustained period of time.
Source: www.businessspectator.com.au

Competitiveness, Cost
and Productivity of
Steel
Our and other related [McKinsey, Deloitte, WSA]
industry analysis reveals that sustained profitability
of an integrated steel complex requires a capital,
product mix and operational infrastructure that
should be able to yield a minimum operating
margin/EBITDA of 17%. Similarly, for any brownfield
expansion an EBITDA of 17% is required and for a
green-field site the EBITDA requirement is higher at
about 25%. This is the level at which capex cost,
debt cost, equity cost and taxes can be recovered.
Unfortunately, majority of the steel plants worldwide
have net negative cash flows and have an EBITDA
of an average of 10% or below. In India too, except
for a few private sector integrated complexes, the
operating margin currently hovers at around 10%.
One of the reasons for this endemic nature of subpar operating margin performance in the industry
is due to the nature of the steel cost curve, which
happens to be too flat. This means that the industry
is characterized by intense price competition
and unless an integrated plant sides down
towards the lower end of the regional cost curve
continuously, it will be hard for the firm to maintain
its competitive position. Hence the product
mix, capital, technology and the operational
infrastructure should have the appropriate degree
of design for flexibility built in, so that improvements,
enhancements or rationalizations can be rapidly
engendered in response to a changing business
environment. Additionally, there is also a significant
opportunity for improvement in operating margins
in the existing plants through improved capacity
utilizations, product rationalization, process
optimization, operations improvement and
debottlenecking. We think that the right design
and operations improvement strategies can
yield stellar results in the Indian steel industry and
improve its competitiveness significantly.
Source: Metal News

Indian Steel Scenario
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demand. The winter
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in
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producing CR coils. Cold rolled steel is the first value addition to hot rolled
between Indian and Chinese
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coils produced by steel companies.
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makers
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by flood of dirt cheap steel products, Indian colour coated steel market has
bottom prices in the Indian market as China is facing
Indian companies claim. For hot rolled coils, the ex39
antidumping and safeguard duties from countries
plant price is about Rs 27,000 a tonne, while the cost
like the US, the European Union, Canada, Indonesia,
to the consumer, which includes freight and taxes,
Brazil and Mexico and is saddled with a large
is Rs 32,000 a tonne. Producers in countries such as
inventory due to subdued demand back home
China are taking advantage of this huge addition
resulting in China’s steel seamless pipe producers to
to dump their produce in the Indian market.
export products to India at low prices Officials in the
Mr. Sushim Banerjee, Director General of the
steel ministry said they were examining a proposal
INSDAG said “Our internal freight rate is two-three
from the industry to extend safeguard duty on
times higher compared to China. Capital costs, too,
cold-rolled coils (CRC), galvanised products, wire
are high. Most Chinese mills are state owned and
rods and TOR steel. Taxes, Freight and the Cost of
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avail of loans at one to two percent, compared
to a market rate of 4.6 percent. Our market rate,
on the other hand, is 10-12 percent,” It is, therefore,
unsurprising that China is selling at $80 a tonne
below its marginal cost, as it can afford to take a hit.
Japan and South Korea, on other hand, are selling
at $150-160 below the domestic prices.”
Steel imports have increased from China, Korea
and Japan. After much lobbying, a safeguard duty
has been imposed by the government on hot rolled
coils. Also, through the past few months, there have
been two rounds of import duty increase.
Source: Steel Tech

POSCO Named World’s
Most Competitive
Steelmaker for 6th Year
Posco has been named the world’s most
competitive steelmaker in a global industry
report for the sixth consecutive year. In an annual
assessment of 36 steelmakers worldwide, global
steel information service provider World Steel
Dynamics gave POSCO the top mark of 7.91
points out of 10. The WSD report, which ranks the
steelmakers based on 23 categories, gave top
scores for POSCO in four segments, including
technological innovation and human resources.
POSCO said the company was highly recognized
for its efforts to expand sales of high-end products
and boost its competitiveness by carrying out
technology-based solution marketing.
U.S.-based minimill Nucor Corp. came next,
followed by Japan’s Nippon Steel & Sumitomo
Metal Corp. and Brazil’s Gerdau. Hyundai Steel Co.,
an affiliate of the world’s No. 5 auto conglomerate,
Hyundai Motor Group, finished ninth in the rankings,
the second time it has done so since last year.
Source: Steel Tech

Increase in Capacity
Utilisation of Indian
Steel Sector
As per the recent India Ratings and Research
(Ind-Ra) report the capacity utilisation of Indian
steel manufacturers is set to decline, as close to
12-14 million tonne of crude steel capacity will
come on board by FYE16 with no significant hike
28
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in consumption demand. This would put further
pressure on large steel producers in terms of endproduct pricing and EBITDA/tonne.
The Indian steel industry is under stress with the
credit metrics of steel producers deteriorating
substantially from FY11 to FY15.
Ind-Ra opines that the credit metrics of its rated
steel manufacturers would remain stressed in the
near term, and the improvement in metrics to
reach the levels of FY11, would require a significant
increase in capacity utilisation and profitability.
Ind-Ra estimates the EBITDA/tonne has to increase
by 60%-70% by FY17 to allow the leverage profile
of large steel producers to return to the FY11 levels.
Amid concerns of demand slowdown in China,
steel mills have started curtailing their production
too. On the other hand the supply of iron ore from
Australia and Brazil have been robust. These two
factors together have weighed heavily on iron
ore prices and pulled down prices again below
US$50/ tonne mark. In case of steel, it is sharper
contraction in demand as against response by
the suppliers. This is resulting into higher availability
of steel in the market, which in turn is putting
pressure on the prices. This is also resulting into
higher exports from China and has been the
biggest threat for global steel prices.
Low grade iron ore in demand
Indian iron ore miners resuming exports after a
three-year hiatus face a radically altered market,
but may find buyers for low-quality ore among
loss-making Chinese steel mills bent on slashing
costs. Vedanta Ltd, India’s biggest private miner,
shipped its first iron ore cargo of 88,000 tonne to
China this month.
So overall, iron ore surging production from lowcost miners including BHP, Vale and Rio Tinto
Group combined with weaker consumption in
China to spur a glut. The top miners are betting
that higher output will enable them to cut unit
costs and raise market share while less efficient
producers get squeezed.
Iron ore extended a slump below $50 a metric
tonne, dropping to the lowest level since July, as
BHP Billiton Ltd. forecast prices will probably extend
their decline for years as output rises, while Vale SA
reaffirmed plans to increase low-cost supply.
Source: MMR
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Don’t End Up Like Concrete All Mixed Up and Permanently Set
Change. Does this word scare or inspire you? “A living thing is distinguished from a
dead thing by the multiplicity of the changes at any moment taking place in it.”
Change is evidence of life. It is impossible to grow without change. Those who cannot
change their minds cannot change anything. The truth is, life is always at some turning
point.
What people want is progress, if they can have it without change. Impossible! You
must change and recognize that change is your greatest ally. The person who never
changes his opinion, never corrects his mistakes. The fact is, the road to success is
always under construction.
Yesterday’s formula for success is often tomorrow’s recipe for failure. The man who
uses yesterday’s methods in today’s world probably won’t be in business tomorrow.
Consider what Thomas Watson, the founder of the IBM Corporation, said: “There is a
world market for about 5 computers.” Where would IBM be today if Mr. Watson had
not been willing to change?
You cannot become what you are destined to be by remaining what you are. John
Patterson said, “Only fools and dead men don’t change their minds. Fools won’t.
Dead men can’t.” The same kind of thinking that has brought you to where you are
today, will not necessarily take you where you want to go. Sante Boeve discovered
this truth: “There are people whose watch stops at a certain hour and who remain
permanently at that age.”
Do not fear change; it is the unchangeable law of progress. Don’t be a person whose
mind is always open to new ideas, provided they are the same old ones. Defending
your faults and errors only proves that you have no intention of quitting them. “There
are people who not only strive to remain static themselves, but strive to keep everything
else so… their position is almost laughably hopeless”.
“It’s the most unhappy people who most fear change.” When patterns and tradition
are broken, new opportunities come together. All progress is due to those who were
not satisfied to let well enough alone. They weren’t afraid to change. Change is not
your enemy-it is your friend.
This is the nineteenth of series of “Nuggets of truth” which are our sound food for soul.
Get ready to blow the lid off our limited Thinking & create your recipe for happiness &
success.
Compiled by Shri K L Mehrotra
Chairman – IIM-DC & Former, CMD – MOIL
E-mail: klmehrotra48@gmail.com
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Pricing Trends:
Non-ferrous metals
Pricing trends of most of the base metals except
Aluminium witnessed sharp connections in the
last few months. Aluminium prices fell 7.3% during
the month as its inventory level also decreased
surprisingly by 4.4%. Other than aluminium prices
of rest of the metals rose slightly during the month.
A rise of 1.5%, was seen in lead, while marginal rise
was noticed in zinc by 1% and copper by 0.8%.
Marginal rise in USD index by 0.6% in October
helped the prices to remain in range and stop
the price fall for base metals. Inventory levels
subsequently fell, sharp fall was seen in copper
and lead by 17.3% and 9.7% respectively and
slight fall of 2.9 in zinc.
Aluminium premiums increased after falling for
last 2 months as US Midwest aluminium premium
was up 5.4% at US$ 163/ tonne, while, on the other
hand Japanese aluminium premiums fell by 5.2%
to come in at 84/ tonne MoM.
Auction Bidding Process in Metal & Mineral Sector
After the success of coal block to start the bidding
process for mines containing major minerals in
an attempt to revive the sector affected by
suspension of mining. The process will start soon
with auction of around 70 mines. More blocks
are to be put up for bidding depending on the
success of the initial round…
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Leading iron ore miners in Goa – Vedanta and
Fomento Resources – will export around 2.20 lakh
tonne (LT) of iron ore to steel plants in China and
Japan soon. Vedanta was the first firm to resume
iron ore mining in Goa and the company’s iron
ore division shipped its first consignment of 80,000
tonne recently to China…
Organisations like Niyamgiri Surakshya Samity
(NSS), Lok Sangram Manch (LSM) and All India
Kisan Mazdoor Sabha (AIKMS) have decided to
restart organising people’s movement against
alleged attempt of Odisha government to revive
proposal of bauxite mining in Niyamgiri hill range…
Aluminium major National Aluminium Company
(Nalco) has moved closer in its bid to bag
the Pottangi bauxite deposits with the Odisha
government writing to the Union mines ministry to
allocate the mines in favour of the central PSU…
Ground-breaking ceremony for the first
manufacturing unit to be set up in Gopalpur
Industrial Park Special Economic Zone (SEZ)
project of Tata Steel in Ganjam district of Odisha
was held in October…
The British steel industry is in full-scale crisis. Before
they were pushed, the Government seemed
unwilling to do anything practical about it. In the
last few weeks, 2,220 employees in Redcar have
lost their jobs, 3,000 on-site contractors have been
laid off, and 6,000 further jobs will be lost in the
local community…

A beaten-down stock coupled with perceived low
appetite among foreign investors could force the
government to trim the Coal India (CIL) offer for sale
to 5% from 10% planned earlier and push the bigticket disinvestment to the January-March quarter...
Valuation table for Emkay Metals & Mining universe

The government is planning to auction up to 11
coal blocks in the fourth round of bidding which
is likely to start shortly. Coal Secretary Anil Swarup
said on the side-lines of a conference in Delhi…
CMP (Rs) as on

Company
Coal India
GMDC
GPIL
Hindalco
HZL
JSW Steel
MOIL
NMDC

M. Cap
(Rs bn)
2,020.6
23.3
2.4
173.6
664.0
220.1
35.8
397.5

30Sep-15
328
72
73
71
140
889
197
93

30oct-15
320
73
74
84
157
910
213
100

Chg
(%)
(2.4)
2.3
1.4
18.7
12.4
2.4
8.0
7.7

P/E

YoY Chg
(%)
(11.1)
(51.6)
(50.7)
(47.6)
(7.0)
(27.0)
(30.3)
(40.4)

30

FY16E
11.8
8.5
26.0
11.1
8.1
26.5
9.0
9.7

P/B

FY17E
10.5
6.9
2.6
11.2
7.7
7.5
7.6
9.6

FY16E
4.4
0.7
0.3
0.4
1.4
1.0
1.0
1.3

EV/EBITDA

FY17E
3.8
0.6
0.2
0.4
1.2
0.9
0.9
1.2

FY16E
7.7
4.8
5.9
7.2
4.0
7.4
1.3
5.7

FY17E
6.2
3.7
3.9
7.0
3.3
5.0
0.4
6.3
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Vedanta Ltd.
Tata Steel

220.3
296.3
239.5

51
85
213

53
100
247

3.9
18.0
16.0
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(36.0)
(60.5)
(48.0)

-20.8
11.9
-117.8
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6.5
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0.5
0.5
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47.5
5.7
8.1

12.8
5.0
6.6

Source: MMR

Challenges and
opportunities for the
aluminium industry
Indian aluminium industry has embarked upon
implementing a number of greenfield projects
to increase production of aluminium at a rapid
pace besides creating enormous employment
opportunities to fulfil the mission of our Prime
Minister – “Make in India”.
Apart from its potentially large growing market,
India is endowed with large deposits of high
quality bauxite ore, power (coal) and formidable
pool of manpower. The industry is forging ahead
with rapid expansion in both primary metal and
downstream sectors. With the robust economic
growth in the country and changing life styles, the
stage is set for an exponential growth in aluminium
consumption in India. All the end-use sectors, such
as transportation, electrical, construction and
packaging have witnessed aggressive growth,
which makes aluminium’s future even brighter.
Indian aluminium industry, with its investments of
around Rs 1.2 – 1.5 lakh crore, and with this new
expansions the employment (direct and indirect)
is expected to increase substantially. The demand
for the wonder metal – aluminium, in India is also
growing at double digits and will reach 3.5 million
tonne from current levels of 2.8 million tonne due
to the emerging applications in transportation,
aerospace, packaging, building & construction.
However, currently, the industry is facing numerous
challenges. Similar to all other industries, the
aluminium industry has also been hit by the global
slowdown, due to continuous increase in input
prices & interest rates, slowdown in demand, low &
delayed realisation, shortage of inputs etc. These
factors are causing threat to the sustainability and
the very existence of the entire industry. Exports
by Indian aluminium industry have been unviable
due to high product cost as compared to other
competitors in the global markets especially from
China and Middle East smelters.

Challenges
• Falling LME prices
• Rising cost of production
• Raw material availability
• Increased imports
In the last 4 years ie since FY11 the imports have
increased from 881kt in FY11 to 1563kt in FY15@
CAGR-15%. These imports in the upstream are
from Middle East and downstream are from
China.
Middle East and China have huge surpluses.
China gets many incentives from government like
power tariff discounts, export rebate (15% to foil
and 13% to rolled producers), freight reduction
while Middle has an advantage of low power
cost. Both the countries have a focus on India
due to close proximity and India is a natural
market for them. Middle East has a capacity of 5.6
million tonne and surplus of 3.2 million tonne with
another 0.85 million tonne being added in next 5
years. China also has a huge capacity in primary
metal and a substantial surplus in downstream.
The rolled product production surplus is 1 million
tonne and is expected to increase to 2.1 million
tonne by 2019. With the devaluation of RMB,
the Chinese companies’ competitiveness has
improved further and India has to protect itself
from the surge in imports from these 2 countries.
China due to its export rebate policy is exporting
foil and rolled products to India.
The government firmly believes that the growth
of the aluminium value chain in India will not
only benefit the incumbents, but also benefit the
communities at large by generating additional
jobs and the government by generating
additional revenues through taxes, etc. Being
an eco-friendly “green” and recyclable metal,
aluminium will also help in conserving energy and
our natural resources.
It is imperative on the part of Indian aluminium
industry to ensure accelerated growth in
production of primary metal and associated
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downstream products so as to meet the principle
challenges of aluminium industries. Aluminium
usage and consumption in the country is very low
as compared to global standard. Dependence
on imported primary metal and scrap is not
healthy for Indian aluminium industry to survive
and grow, as global economic conditions as well
as political reasons will affect such a situation as
being dependent heavily on imports. Further,
India having vast resources for production of
primary metal should continue to produce more
and more primary metal and be consumed within
the country for critical application sectors such as
defence, aerospace, automobiles etc., where
primary metal is generally preferred to scrap.
Therefore, the desired accelerated growth of
aluminium industry both in terms of production
and consumption will be one of the key drivers
of growth of the nation’s economy. In order to
accomplish this goal, it is critical that the industry
and Government work together to draw up a
strategy to ensure that the growth of aluminium
industry is well guided.
Aluminium Association of India (AAI), the apex
body representing entire spectrum of Indian
aluminium industry in the country, having close
rapport with various ministries, having always
enjoyed the ministry’s patronage, support
and guidance in all activities, will help industry
to approach appropriate ministry to remove
obstacles coming in the way of growth of the
aluminium industry especially in primary metal
industry as well as downstream sector. Besides
this, AAI is also closely collaborating with various
overseas associations and it is imperative on the
part of aluminium industries to take advantage of
this close association for developing downstream
industries on the state-of-the-art technologies. AAI
will assist Indian aluminium industry in establishing
close collaboration with aluminium industries
through International Aluminium Associations.
Services of AAI are available to the members
for exchange of technical information and also
transfer of technology through collaborative
efforts, as AAI has already signed MoU with
Aluminium Association of America.
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Aluminium Association of India (AAI) help the
growth of Indian Aluminium Industry
By
disseminating
vital
information
on
technological developments and on various
applications of aluminium, all of which are
significant to India vide National & International
Seminar / Workshop / Conference. By providing
statistical / Techno-commercial information on
aluminium to the members, Government etc.
through print and electronic media. It also offers
advice on technical problems, marketing issues.
By forwarding large number of enquiries received
from within country and abroad regarding various
aluminium products.
Mission
To Promote utilization and growth of aluminium and
its varied applications like building, packaging,
transportation, power generation, aerospace,
automobile, telecommunications, etc.
To Create a common forum for aluminium
industry and its constituents to formulate common
policies and strategies maintain close liaison with
Government departments, project and further the
interests of aluminium production and distribution,
build awareness on health, environment, safety
and energy.
To enhance the role of aluminium in the national
economy as an eco-friendly metal of unique
properties.
To disseminate knowledge on aluminium
products, technologies, marketing, etc.
To interface between the aluminium industries,
government and institutions of higher learning, to
promote the cause of aluminium.
Source: MMR

India’s silver import to
set a new record this
year
Silver imports are likely to set a new record this
calendar year due to rapid change in consumer
preferences from imitation jewellery and artifacts
made of alternative materials to silver. Data
compiled by the precious metals consultancy
Smaulgld.com showed India’s total silver import at
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5,819 tonnes during the January-September period.
On annualised basis, however, total silver import in
2015 is estimated at 7,759 tonnes - the highest ever
India has imported in any calendar year so far, and
a rise of 10 per cent from the previous year. During
2014 (calendar year), the total import of silver was
recorded at 7,083 tonnes. Rising imports of silver
indicate rapid change in consumer preferences
over the past three years since its price started
falling. Unlike in the past, consumers see a resale
value in any form of silver purchase including
jewellery, artifacts and investments products such
as coins and bars. “As the trend shows from the
volume of import between January and September,
silver import in India will set a new record this year,”
said Mohit Kamboj, president of India Bullion and
Jewellers Association (IBJA), on the sidelines of
World Silver Council inauguration here. Under the
aegis of IBJA, World Silver Council was launched
to protect the interest of silver miners, importers,
refiners, traders, jewellers and all other directly and
indirectly linked with the white precious metal.
Along with the World Silver Council, IBJA has also
launched two other initiatives – First Step Foundation
for fulfilling its corporate social responsibility and Skill
Development Council to help enhance the skills
of the workers. These initiatives were launched at
the hands of Ram Nath Kovind, Governor of Bihar.
Much of the silver demand in India is going for
jewellery and artifact consumption as consumers
see a resale value in silver. Falling prices have
encouraged consumers to prefer silver ornaments
to imitation jewellery and metal artifacts.
After a staggering 19.31 per cent decline in 2014,
silver prices fell nearly eight per cent in 2015. This
means, the downward cycle in commodities has
made silver affordable for consumers with a price
decline of over 26 per cent in the past two years
to $14.32 an oz now from the level of $19.47 on
January 1, 2014. Similar price decline was seen in
local currency as well. Silver price in Zaveri Bazaar
here is quoted at Rs 34,200 a kg now, a decline
of 22 per cent from the level of Rs 43,800 a kg
on January 1, 2014. “A large chunk of imported
silver goes for retail consumption for jewellery and
artifacts. The industry has witnessed a number of
imitation jewellery consumers getting diverted
towards silver ornaments due to falling prices. This
does not mean the demand of imitation jewellery
has completely evaporated. But, their average
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annual growth has declined in favour of silver
jewellery,” said Rahul Mehta, managing director,
Silver Emporium, a silver jewellery and artifacts’
manufacturer and retailer in Zaveri Bazaar.
As a consequence, there has been a rapid shift
in silver consumption in the past 10 years. Global
silver demand for industrial use has slumped to 54
per cent of global output in 2015 versus 69.4 per
cent in 2005 and India is no exception. Similarly,
demand from silverware / jewellery has risen to
25.4 per cent to 26.5 per cent and bars and coins
from 5.2 per cent to 19.5 per cent. “The industry
needs promotion of silver jewellery and artifacts;
similar to the World Gold Council does for gold.
Once World Silver Council starts promoting silver
ornaments and other articles, India’s silver demand
and import would zoom further,” said Mehta.
Source: Business Standard

New Metal Developed
for Lighter, FuelEfficient Planes
Scientists including those of Indian-origin have
developed a new super-strong structural metal
which could be used to make lighter, fuel-efficient
airplanes, cars and spacecraft. The new metal with
extremely high specific strength and modulus, or
stiffness-to-weight ratio, is composed of magnesium
infused with a dense and even dispersal of ceramic
silicon carbide nanoparticles. The researchers
Suveen Mathaudhu and Sanjit Bhowmick found
a new way to disperse and stabilise nanoparticles
in molten metals and also developed a scalable
manufacturing method. Nanoparticles could
enhance the strength of metals without damaging
their plasticity, especially light metals like magnesium,
said the principal investigator Xiaochun. Structural
metals are load-bearing metals, used in buildings
and vehicles. Magnesium, at just two-thirds the
density of aluminium, is the lightest structural metal.
The technique of infusing a large number of silicon
carbide particles smaller than 100 nanometres into
magnesium added significant strength, plasticity
and durability under high temperatures .
Source: The Times of India
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Coal price slump to
continue
Global oversupply and subdued demand in the
wake of Chinese cutbacks & rupee slump, say
observers.
India-bound imported coal prices fell 30 percent
in 2015 and are expected to slide more.
Plats, the global observer of energy prices and
trends, says their daily spot price assessment (CFR
West Coast India 5,500 kcal/kg) for thermal coal,
on January 1, 2015, was $67.35 tonne and $46.85
a tonne two days prior to 1st January 2015.
Gareth Carpenter, Platts’ editorial director, coal
says the fall has been “mainly due to surplus
supply in the global seaborne market, slowing
growth in emerging economies, a bleak macroeconomic backdrop and local demand for
dollar-denominated coal somewhat restricted by
the weaker rupee”.
The rupee continues to slide, being not far from
an all-time low against the dollar. Historically,
this has impacted short-term buying trends in
the sector. Stocks at power plants are also at
high levels and, hence, rising cost due to lower
currency will impact the stocking demand. As of
end-September, the stock at power houses was
a combined 26 million tonnes or 22 days’ stock. It
was 8.6 mt or five days stock on end-September,
2014. The reasons are higher production from
Coal India, diversion of e-auction coal to the
power sector and tepid demand from utilities.
However, in the long term, there are reasons to
expect at least a consolidation of Indian thermal
coal prices,” said Carpenter. The Indian market
remains a harbinger of demand-side hope for
imported coal from Indonesia, South Africa, amid
the fallout from China’s economic slow-down.
Platts Analytics forecasts a 48 percent increase in
coal capacity buildout by the end of 2018 and
due to an expected reversal of the decline in
load factor in the medium term, average Indian
consumption is likely to go up significantly. Coal
India produces 81 percent of all Indian output
and says they produced 494.2 mt in 2014-15. In
2015-16, it aims at 550 mt.
Platts believes, “Assuming Coal India meets
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its production targets, Indian private sector
production growth still needs to average 32
percent a year if India is to cut its coal imports
to 100 mt by FY18/19. This is unlikely, despite the
reforms in the mining sector.” The government
estimates import in 2015-16 of 210 mt.
Says Andrew Leyland, director, metals & mining
consulting, Wood Mackenzie, “While coal
consumption will continue to grow, China’s not
going to need to take increasing tonnages from
the seaborne market. India will be taking centrestage when it comes to balancing supply and
demand in thermal coal and the outlook will be
driven by growth here.”
It is similarly so with coking coal. The steel industry,
the major consumer, is passing through a bad
phase. Coking coal prices hit a 11-year low in
2015, $75/mt FOB Australia for the benchmark
premium Low Vol FOB Australia. Spot prices have
dropped 32 percent since the beginning of
2015, due to rapidly declining Chinese demand
in an oversupplied market. China, which was
the world’s largest spot buyer for met coal, saw
its imported met coal volumes shrink 24 percent
year-on-year, after annualising for JanuaryOctober’s import volumes.
Edwin Yeo, Platts’ managing editor, coking coal,
says: “In terms of recovery, most sources indicated
that it would be important to tide through the next
few years as the commodities market appears to
be experiencing a downturn. Participants were
hoping India could grow fast enough to fill the
vacuum left by a slowing China, though they
were also sceptical as to whether it will manage
to raise steel production amid an onslaught of
competitively priced Chinese exports.”
Source: Business Standard

Solar power’s moment
of reckoning arrives
Ever since Sun Edison of the United States bagged
the 500 Mw Ghani Solar Park project in Andhra
Pradesh by quoting a tariff of Rs 4.63 a unit in
November 2015, it is widely believed that solar
energy is ready to take off in India. To put it in
perspective, the first auction under the National
Solar Mission in December 2010 for 150 MW
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of solar equipment has reached a virtuous cycle:
Manish Aggarwal estimates that solar tariff will
falling prices lead to more purchase, which in turn
settle at Rs 4.20 a unit by 2020, and thermal power
generates further economies of scale.
generators may have to respond by reducing
their costs.
Favourable regulation
According to Jayant Deo, a former member of the
Maharashtra Electricity Regulatory Commission,
the price of solar electricity has reduced to one-

The fall in solar tariff also needs to be seen in the
context of the regulatory changes proposed by
the government. It has initiated an exercise to
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amend the National Tariff Policy of 2006 in order
to give a boost to solar and other renewable
power projects. According to the proposed
amendment, while putting up a thermal plant, it
will be mandatory to establish renewable energy
capacity equivalent to 10 per cent of the thermal
capacity. This has been proposed in order to
balance the environmental impact of coal-based
projects. The power generated from renewable
energy projects will be bundled together with
thermal power for tariff determination and onward
sale. Moreover, the solar power purchased under
the renewable power obligation is proposed to be
increased to 8 per cent by 2019 from 3 per cent
at present. Charges for inter-state transmission of
renewable power will be waived.
Deloitte Touche Tohmatsu India Partner Debasish
Mishra says: “Given the fact that the last auction
had most of the leading players bidding less than
Rs 5 per unit, it looks like a trend which is here to
stay.” According to him, the Narendra Modi-led
government’s target of 100 gigawatts of solar
capacity by 2022 looks increasingly realistic with
falling solar tariffs made possible by tremendous
investor interest - both domestic and international.
If the UDAY scheme (Ujjwal Discom Assurance
Yojana) for distribution reform succeeds as
planned by the government, one of the biggest
impediments towards achieving these solar
targets would be out of the way, Mishra adds.
The success of this scheme is crucial for the power
sector. All talk of more capacity is useless unless
power can be evacuated efficiently.
Easier money
One of the issues that have plagued solar power
for long is the lack of funding. That problem got
resolved to an extent when the Reserve Bank of
India recently included renewable energy within
priority sector lending for a loan of up to Rs 15
crore per project. Tarun Kapoor, a joint secretary
in the ministry of new and renewable energy,
says: “The cost of money was quite high about
five years ago when banks were reluctant to lend
to the sector. That problem is not there today.
Bankers have started understanding the sector.
Money is available, but it is expensive; so getting
money at the right price is the main challenge.”
Following

the

Renewable

Energy-Invest
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conference in February, the ministry had asked
banks to give green commitments and it did get
those from several banks. “We constantly talk to
the banks to convince and motivate them. The
good thing is that the message has come from
the prime minister and finance minister, and there
was some mention also in the Budget speech.
Banks are becoming positive,’’ says Kapoor.
To help matters further, the government has
allowed tax-free bonds specifically for renewable
energy. Rural Electrification Corporation, Power
Finance Corporation, Indian Renewable Energy
Development Agency and NTPC have already
raised money through green bonds. However,
Tata International head (solar) Anjan Ghosh says
finance is still an issue as banks are demanding
the securitization of revenue streams.
German bank KfW has recently sanctioned
€1billion for the solar capacity addition between
2015 and 2020. This is in addition to the €1.3 billion
that KfW has already provided for the “green
corridor” project. However, Claudia Arce, South
Asia head of KfW, strongly emphasizes the need
for India to address the issue of quality installations
and take the distribution companies on board.
Source: Business Standard

Make in India Initiatives
The ‘Make in India’ initiative was launched on
September 25, 2014. It is aimed at making India a
global manufacturing hub and create millions of
jobs. Under the programme, the Government has
identified 25 key sectors in which India has the
potential of becoming a world leader. Necessary
steps have been announced to improve ease of
doing business in the country and relax FDI norms
in several sectors.
Thrust sectors include automobiles, chemicals, IT,
pharma, textiles, ports, aviation, leather Tourism
and hospitality, wellness, and railways are others.
The documents will provide growth drivers,
investment opportunities, sector-specific FDI, other
policies & related agencies. While most sectors
need central Government clearance for FDI, the
crucial tourism sector has been happily clubbed
in the ‘automatic investment’ category. India has
vastly under-used tourism potential, even though
the country offers one of the most geographically
diverse holiday options – the world’s highest and
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spurious local value addition that 38
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true manufacture in India, which takes advantage of proximity to India‘s
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from China at zero duty, add negligible value
and sell at a mark-up while pocketing a fat excise
duty concession.
Indian brands doing such sham value addition
in India do not pay royalty on the patented
technologies incorporated in the phones they
sell, because these are actually manufactured
in China, and come to India after having paid
royalty and bearing the cost of royalty in their
pricing. So the tax on the royalty payments for
crucial technologies that go into the phones sold
by Indian brands accrues to the government of
China. If actual manufacture were to take place
in India, royalty payments would be made from
India and India would get the withholding tax.
To avoid both killing domestic production with
inverted duties as well as spurious local value
addition that reaps duty differentials, and to
promote true manufacture in India, which takes
advantage of proximity to India’s huge market
and low wage costs, import duty has to be the
exact self-same rate on all imports, whether raw
material, component or finished good, each
of which will enjoy that rate of real effective
protection. And this rate should be kept low.
The value addition that comes up on the basis of
such a duty structure will be the real thing, not
trading profits masquerading as make-in-India.
And it would spare the Indian consumer the
burden of high prices.
Build Judicial Capacity
To develop innovation, R&D is not enough. The
legal system must support it, by protecting the
transient monopoly for the creator granted via
intellectual property. In the case of fast-changing
technology, there is probably a case for sharply
lowering the patent period from the 20 years of
the pharma world, but this has to be done via
global consultation. But for Indian companies
to be in a position to license technologies and
claim royalty, they will have to begin by licensing
others’ technologies, building them into their
products, paying royalty for the privilege, and
learn to improve on these on their own.
India’s jurisprudence will have to evolve, to value
patents. This can be tricky when the royalty is for
one component of a multi-component gadget.
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Sometimes, it would be wrong to limit the base
value of the component itself, as when that
component alters the capability of the entire
gadget itself. In other cases, using the entire
product as the base value on which the royalty
rate has to be applied would be grossly unfair.
US jurisprudence has arrived at a principle: the
royalty should be applied on the smallest saleable
patent-practising unit. But that patent-practising
is crucial. To what extent a patent’s deployment
enhances the value of the product is a function
of economics and technology, and has to be
articulated by a judge. Creating the capacity in
lawyers and judges to make this calculus is as vital
to Make in India as having gung-ho entrepreneurs
for whom slaying giants is adult business rather
than childhood tales.
Source: The Economic Times

Future Dynamics of
World Economy
Governments, businesses, and economists have
all been caught off guard by the geopolitical shifts
that happened with the crash of oil prices and
the slowdown of China’s economy. Most believe
that the price of oil will recover and that China
will continue its rise. They are mistaken. Instead
of worrying about the rise of China, we need to
fear its fall; and while oil prices may oscillate over
the next four or five years, the fossil-fuel industry
is headed the way of the dinosaur. The global
balance of power will shift as a result.
LED light bulbs, improved heating and cooling
systems, and software systems in automobiles
have gradually been increasing fuel efficiency
over the past decades. But the big shock to the
energy industry came with fracking, a new set of
techniques and technologies for extracting more
hydrocarbons from the ground. Though there are
concerns about environmental damage, these
increased the outputs of oil and gas, caused the
usurpation of old-line coal-fired power plants, and
dramatically reduced America’s dependence
on foreign oil.
The next shock will come from clean energy. Solar
and wind are now advancing on exponential
curves. Every two years, for example, solar
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installation rates are doubling, and photovoltaicmodule costs are falling by about 20 percent.
Even without the subsidies that governments are
phasing out, present costs of solar installations will,
by 2022, halve, reducing returns on investments in
homes, nationwide, to less than four years. By 2030,
solar power will be able to provide 100 percent of
today’s energy needs; by 2035, it will seem almost
free — just as cell-phone calls are today.
This seems hard to believe, given that solar
production provides less than one percent of
the Earth’s energy needs today. But this is how
exponential technologies advance. They double
in performance every year or two and their prices
fall. Given that California already generates more
than 5 percent of its electricity from utility-scale
solar, it is not hard to fathom what the impact of
another few doublings would be: the imminent
extinction of the fossil-fuel industry. Exponential
technologies are deceptive because they move
very slowly at first, but one percent becomes
two percent, which becomes four, eight, and
sixteen; you get the idea. As futurist Ray Kurzweil
says, when an exponential technology is at one
percent, you are halfway to 100 percent, and
that is where solar and wind energies are now.
Anyone tracking the exponential growth of fracking
and the gradual advances that were being made in
conservation and fuel efficiency should have been
able to predict, years ago, that by 2015, the price
of oil would drop dramatically. It wasn’t surprising
that relatively small changes in supply and demand
caused massive disruptions to global oil prices; that
is how markets work. They cause commodities
futures and stock prices to fall dramatically when
slowdowns occur. This is what is happening to
China’s markets also. The growth of China’s largest
industry, manufacturing, has stalled, causing ripple
effects throughout China’s economy.
For decades, manufacturing was flooding into
China from the U.S. and Europe and fueling its
growth. And then a combination of rising labor
and shipping costs and automation began to
change the economics of China manufacturing.
Now, robots are about to tip the balance further.
Foxconn had announced in August 2011 that it
would replace one million workers with robots.
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This didn’t occur, because the robots then
couldn’t work alongside human workers to do
sophisticated circuit board assembly. But a
newer generation of robots such as ABB’s Yumi
and Rethink Robotics’ Sawyer can do that. They
are dextrous enough to thread a needle and cost
as much as a car does.
China is aware of the advances in robotics and
plans to take the lead in replacing humans with
robots. Guangdong province is constructing the
world’s first “zero-labor factor,” with 1,000 robots
which do the jobs of 2,000 humans. It sees this as
a solution to increasing labor costs.
The problem for China is that its robots are no
more productive than their counterparts in the
West are. They all work 24×7 without complaining
or joining labor unions. They cost the same and
consume the same amount of energy. Given the
long shipping times and high transportation costs
it no longer makes sense to send raw materials
across the oceans to China to have them
assembled into finished goods and shipped to the
West. Manufacturing can once again become a
local industry.
It will take many years for Western companies to
learn the intricacies of robotic manufacturing,
build automated factories, train workers, and
deal with the logistical challenges of supply
chains being in China. But these are surmountable
problems. What is now a trickle of manufacturing
returning to the West will, within five to seven
years, become a flood.
After this, another technology revolution will
begin: digital manufacturing.
In conventional manufacturing, parts are
produced by humans using power-driven
machine tools, such as saws, lathes, milling
machines, and drill presses, to physically remove
material to obtain the shape desired. In digital
manufacturing, parts are produced by melting
successive layers of materials based on 3D models
— adding materials rather than subtracting them.
The “3D printers” that produce these use powered
metal, droplets of plastic, and other materials —
much like the toner cartridges that go into laser
printers. 3D printers can already create physical
mechanical devices, medical implants, jewellery,

NEWS LETTER

ISSUE NO. 95/2015

VOL. XCV “MONTHLY”

Date: 31.12.2015

Why Dollar Rate
Pinches?

and even clothing. But these are slow, messy, and
cumbersome — much like the first generations of
inkjet printers were. This will change.
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a currency will always be lower than the selling
price, as is the case with a trader in any other
commodity. It determines these prices based
on its assessment of how much the market will
bear. Of course, what the competitors are
offering is also a factor. The bulk of transactions
in the currency market involve the same set
of traders buying and selling. For instance, in
April, the daily inter-bank volumes in the spot
forex market ranged between $8 billion and
$10 billion. Of this, only around $2 billion was on
account of merchant trade. Global currency
trading (across countries) is estimated at $4-5
trillion (around Rs 340 lakh crore) a day.
Q. How does trading take place?
A. Like most modern financial markets, the dollar
is traded electronically. Earlier, banks in India
used a closed electronic dealing system
where they offered two-way or buy-sell quotes
on the currency. Just as stock brokers quote a
price for a stock, dealers quote a price for a
currency pair such ad dollar-rupee.
Q. So, how does a manufacturer plan given the
fluctuating rates?
A. There are a variety of ways in which companies
can ‘fix’ their exchange rate. They can enter
into a forward contract with a bank which
agrees to sell or buy dollars in future at a
predetermined rate. (For instance, Company
A may enter into a contract with Bank B that
it will buy $1 million on December 1 at, say,
Rs 65) They can buy currency options in the
derivatives segment of the stock exchange.
Forwards and futures are nothing but hedging
tools, which help companies minimise their
currency risks. Of course, it also means that any
possible gains from rates moving in their favour
in the spot market have to be foregone. In the
above example, if the rupee appreciates to 60
to a dollar, the company would miss out on the
favourable exchange rate.
Q. What are non-deliverable / forwards?
A. Investors in emerging markets such as
India want to hedge against currency risks
outside the country. This is out of fear that
the government may place capital controls
as happened in Mexico in 1982. In the NDF,
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investors who bet on rupee futures will get
the equivalent amount in dollars on the due
date, say, a month or three months later. The
NDF market is seen to have greater depth
than the futures contracts offered on Indian
stock exchanges as large foreign banks trade
abroad. Since these markets exist in places
such as Singapore, Indian regulators have no
control over them. With Indian companies
venturing abroad, the scale of the NDF market
has now grown.
Q. How does the RBI intervene?
A. In recent years, RBI intervention has largely
been through public sector banks. The central
bank offers dollars to state-owned banks at
a price it fixes and these are then sold in the
foreign exchange market to prevent a steep
climb of the US currency. Alternatively, when
the rupee is appreciating, public sector banks
buy up dollars from the market.
Q. Why is the rupee falling so sharply?
A. Markets anticipate events and take positions
accordingly. The fear of oil price spike due
to a possible US-led attack on Syria, has
made investors nervous about the impact on
countries such as India. The rupee, which was
already under pressure, due to a weakening
economic situation and global factors, was
amongst the worst hit on Wednesday.
Q. Is it not possible to curb speculation?
A. RBI has put restrictions on banks and on
exporters and importers on trading in dollars.
It has barred them from buying dollars in
anticipation of future demand. But, exporters
can still speculate by putting off bringing their
earnings home, in anticipation of a further
weakening of the rupee. Similarly, importers
can pay early to avoid spending more rupees
to buy the same amount of dollars later. Also,
the size of the unregulated non-deliverable
forward market has grown and is now around
70% of the size of the domestic market,
compared to 20% a decade ago.
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