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Diamond prices

Carat:

Base: Diamond of G color and VS1 Clarity will be:
0.50 carats: 4’000 to 5000%/ct

1.0 carat : 9'000 to 11'000$/ct

2.0 carats: 18'000 to 20'000$/ct

3.0 carats: 90’000 to 110°000%$/ct

Prices are for brilliant cut diamonds. Calculated with http:/findmyrock.com/diamond-calculator/

Color (yellow hues up to light yellow): 2carat 3carat
Diamond VS1 Clarity 1carat

G color: 9’000 to 11°000$/ct 18’000 to 20°000%/ct 31°000 to 33°000%/ct
D color: 14’000 to 16°000$/ct 30’000 to 32°000%/ct 50’000 to 52°000%/ct
K color: 5°000 to 7°000$/ct 8’000 to 10°000$/ct 13’000 to 15°000$ct
Clarity 2carat 3 carat
Diamond G color 1 carat

VS$1 clarity: 9’000 to 11°000$/ct 18’000 to 20°000%/ct 31°000 to 33°000%/ct
IF clarity: 14’000 to 16’000 $/ct 28’000 to 30°000%/ct 47°000 to 49°000%/ct
12 clarity: 2’000 to 3’000 $/ct 2’500 to 3’500%/ct 3’000 to 5°000%/ct

Worst one carat diamond M 13: 800 to 1’500%/ct
Best one carat diamond D IF: 28’000 to 30°000 $/ct
Worst three carat diamond M 13: 1°500 to 1°700$/ct
Best 3carat diamond D IF: 110’000 to 112’000$/ct
Synthetic diamonds: 500 — 1000$/ct

Bernard Grobéty 2012
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Diamond price evolution

The diamond price chart to the left shows
price changes in percent of 2007 prices for
loose diamonds since 2007 for D-l color
VVS2-SI2 clarity in several carat ranges

http://www.pricescope.com/diamond-search-results

Bernard Grobéty 2012
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Most expensive colorless diamond |

A rare flawless white diamond was sold at
Sotheby's in Geneva and fetched a whooping
cost of $16.2 million. Brilliant-cut diamond,
weighing 84.37 carats, was bought by
Georges Marciano, the founder of clothing
company Guess? Inc. It is the priciest
colorless diamond sold in the last 20 years.

Bernard Grobéty 2013
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India’s most famous diamond, Koh-I-

Noor, discovered in Andhra Pradesh
state, passed from one to ruler to
another is now a part of British crown
jewel. British East India Company seized
this largest diamond ever before the
Indian independence. This of course is
the most expensive diamond along with
the Sancy Diamond.The diamond is
currently set into the Crown of Queen
Elizabeth and is on display at the Tower
of London. The 105.6 carat stone has no
estimation

Gemstones

Most valuable colorless diamonds

The Cullinan diamond is the largest gem-
quality diamond ever found, at 3106.75 carat
rough weight., It was found January 26, 1905,
in the Premier No. 2 mine, near Pretoria,
South Africa.

The largest polished gem from the stone is
named Cullinan | or the Great Star of Africa,
and at 530.4 carats (106.1 g)was the largest
polished diamond in the world until the 1985
discovery of the Golden Jubilee Diamond,
545.67 carats (109.13 g, rough weight
755.5c¢t), also from the Premier Mine. Cullinan
I is now mounted in the head of the Sceptre
with the Cross., which is part of the British

crown jewels. Price estimation: 400Mio$
Bernard Grobéty 2013
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Fancy diamond prices

Fancy (all colors but light yellow
hues) and historic diamonds may
reach much higher price levels than
indicated in the previous list.
Christie's sold the Wittelsbach
diamond (Bavarian crown jewel) for
$24,311,191 in 2008. The fancy deep
grayish blue diamond with VS2
clarity weighs 35.56-carat i.e. the
carat price is 683'000%$/ct

A "vivid pink", near perfect SA mined
5 carat diamond fetched a 10.8 million
$ price tag at an auction in Honkong
last february. This puts the world
record carat price at 2.2 million$

http://www.bornrich.com/entry/expensive-
diamonds-sold-auction/

Bernard Grobéty 2012
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Hope diamond

The Hope diamond is a deep blue diamond, which is owned by the Natural History

Museum at the Smithonian (Government owned) The 45.5 carat stone has a very

tormented history full of sex and crime, which started in India in the 17t century. The

Hope diamond was probably possesion of the French court (Louis IVX — XVI) and
English court (George before gowing into private ownership. The name comes from

the jeweller James Hope, who owned it from 1839 to 1861. In the twentiest century the
stone was owned by the McLean family first and than by the famous jewellers, Harry
Winston, who offered it to the Smithosnian. The Hope Diamond is valued 250 Mio$,
which makes it the diamond with the highest per carat value!

Bernard Grobéty 2013
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Main diamond
deposits, in
yellow producer
countries. The
mining areas
correspond to
regions with old
cratons. 90% of
the production
comes from 20
mines.

Gemstones

Diamond deposits

Main gem diamond producing countries are South Africa,Botswana,Zaire Australia, Russia
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Approximately 120 -180 million carats of diamonds were mined annually in the past ,
with a total value of nearly US$9 billion, and about 100'000kg are synthesized annually.
Blood diamonds: Diamonds from conflict areas, the Kimberley treaty (2002) bans these
diamonds from the official distribution channels

Bernard Grobéty 2012
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Evaluation of diamond deposits

The development of a diamond mine project takes between 5 and 10 years between
discovery and production. Only 1 to 2 % of the discoveries (mainly hosted in
Kimberlites or Lamproites) survive the first exploration step.

Bernard Grobéty 2013
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Diamond production |

Gemstones

¢ 200 Millions carats

07.12.2010

Of the 124 million carats (gem and industrial diamonds) produced in 2011, these nine countries
supplied 122.2 million carats or 98.6 percent of production by volume. Most of them witnessed
their production — and by extension the supply of rough diamonds — decline: Angola (-0.4
percent), Australia (-21.5 percent), Canada (-8.5 percent), DRC (-4.5 percent), Namibia (-25.8
percent) and South Africa (-7.4 percent). The big players are De Beers, Rio Tinto, BHP Billiton
and Alrosa. The slump in production is due to environmental reasons e.g. flooding events which
hit Rio Tinto’s Argyle mine in Australia, lower grade ores like for the BHP Billiton’s Ekati mine in
Canada, and intentional slow down to extend the life of the mines and push diamond price up.
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Diamond production Il
Anglo American (De Beers): Southern Africa, Canada http://www.debeersgroup.com/
Rio Tinto: Australia, Canada, Zimbabwe, India, tried to sell its diamond mining division in 2012
http://www.riotintodiamonds.com
BHP Billiton: Canada Ekati mine has been sold to Harry Winston, famous jewellery maker

http://www.bhpbilliton.com/home/businesses/diamonds/
Alrosa: Russia http:/eng.alrosa.ru/ government owned, will open its business to private investors
in the next years, offered 10% of shares

Bernard Grobéty 2013
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Rough diamond market

The mining companies sort and grade the rough diamonds (12’000 grades at De Beers!). Contract
clients (CC) also called sight holders (De Beers), select diamanteers (Rio Tinto) or term and port
market clients (BHP Billiton) can evaluate the lots allocated to them (10 “sights” per year for
DeBeers) and decide to buy or not. The CC sells to their contracted clients or process the
diamonds themselves. The major and minor mines as well as the CC sell a part of the rough
diamonds also in the secondary (wild) market. Bernard Grobéty 2013
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Contract clients
The graph shows the number of contract clients of the major rough diamond procucers. The total
number is sligtly over 100 e.g. a pretty small number of retailers for rough diamonds.

Bernard Grobéty 2013
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Evolution of the rough diamond industry

Before 1980 De Beers Central Selling Organisation (CSO), later Diamond Trade Coorporation
DTC, had contracts with all other diamond mines to buy their production. De facto CSO was
the only rough diamond supplier world-wide. Later the main CSO contractors start to mount
their own selling organizations. The diamond industry is thus not a monopoly anymore, but
can still be considered an oligopoly.

Bernard Grobéty 2013
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Sale channels
The gray column in the left figure represent the part of the rough diamond market hold by
Alrosa,, BHP Billington and all other minor producers, wheras the red column is Anglo
American (=De Beers) share . The grey column in the right graph represent the “secondary”

market in which all producers, large or small, participate.

Bernard Grobéty 2013
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Added value

The largest added value for diamonds come in the last two steps of the pipeline e.g. sale
from the diamond cutting company to the jeweller and the following retail.

Bernard Grobéty 2013
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,»Blood“ diamonds

“Blood” or conflict diamonds are
used to sponsor rebel and
revolutionary activities against
legitimate and internationally
recognized governments. In the
1990ties paramilitary or rebel
groups in various politically
unstable African countries had
taken control of the diamond mines
and were using the proceeds from
diamond sales to finance their
operations. Although these
diamonds ended up in legitimate
channels, they were either directly
or indirectly funding violent
conflict. Not surprisingly the
Western media’s widespread
coverage of the atrocities in these
conflict zones—Angola, Sierra
Leone, Liberia, the Democratic
Republic of the Congo—began to
damage the reputation of the

diamond industry. i
Bernard Grobéty 2013
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Kimberely Process

In response the Kimberley Process was established in 2002 under the auspices of the
United Nations, it requires certification of all rough diamonds to guarantee that their
trade does not finance rebel activities. The Kimberley Process Certification Scheme
(KPCS) outlines the set of rules each participating country must meet. These rules
include an agreement to restrict trade to participants, to refrain from assisting others in
trading conflict diamonds and to provide auditable statistical data on mining, exports
and imports of diamonds. On 5th December 2011 Global Witness, an initiator NGO of the
Kimberley Process, announced its departure from the Kimberley Process,

http://www.globalwitness.org/conflict-diamonds Bernard Grobéty 2013
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Diamond market evolution
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Diamond cutting centers

Gem quality diamonds are usually distributed to one of the main diamond cutting and
trading centres. Almost all small stones are cut in India (Gujarat), Thailand and China.
Antwerp, Tel Aviv and New York are the centers for large stones. Once they arrive at the
diamond centres, experts (known as ‘diamantaires’) cut and polish the rough diamonds
into shape.

http: e X g-

Bernard Grobéty 2013

3/8/13

10



Gemstones

‘ Cut diamond market

Bernard Grobéty 2013
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Natural vs. synthetic

Diamond and corundum, among other gemstones, may be manufactured synthetically.
Synthetic diamonds are mainly produced by the HPHT and CVD techniques. Carat price
for synthetic diamonds are about one third of natural carat price.
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Synthetic diamond production
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Bernard Grobéty 2013
K Gemstones
Diamond substitutes
Diamond Zirconia Sapphire Moissanite
Composition C Zro, AlLO, SiC
Crystal system cubic cubic trigonal hexagonal
cubic
Hardness (Mohs) 10 8.25 9 9-9.5
Cleavage excellent none none none
on (111)
Density 3.515 6.0 4.0 3.2
Refractive index 2.42 2.15-2.18 1.77 2.65
(sodium light)
Dispersion 0.044  0.058-0.066 0.018 >0.08
Thermal conductivity 5-25 0.1 0.4 0.9
(Wem'K 1)
Bernard Grobéty 2013
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Recognizing natural diamonds

Althouth they lower the carat price, inclusions and certain optical properties are the
best way to assert the natural origin of a diamond. Synthetic diamond producers (De
Beers, Apollo Inc.) fingerprint often chemically their products.

Pyrope and Cr-diopside
inclusions in natural

diamonds

Metal inclusion in
synthetic diamond

"Brown" deformation
bands in natural diamond

Bernard Grobéty 2012
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Diamond treatment |

Gemstones

Irradiation and heat treatments may alter
the defect concentration/distribution of
color giving defects in diamonds. A light
yellow diamond (color grade K) can be
turned into a deep yellow, fancy diamond
thereby increasing the value severalfold.
Treatments have to be indicated in a
gemstone report and may have an
influence on the price.

Bernard Grobéty 2012
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Diamond treatment lll

Bernard Grobéty 2012

3/8/13

14



