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1. Flat Glass Products

(@) Overview

Among the various variants offered by the glass industry, flat glass has made a
special place for itself. Flat glass covers a wide variety of products including float
glass, sheet glass, figured and wired glass and polished plate glass, among others.
The superior quality and distortion free nature of float glass makes it the most
preferred glass over other forms of flat glasses. Float glass is extremely clear with
light transmission up to 90%.

The production of glass principally involves the fusion of several inorganic
substances. This fused mass is cooled to ambient temperature at a rate fast enough
to prevent crystallization. Substances including silica sand, soda ash, dolomite and
dolomite/limestone represent together 99% of all raw materials used in the production
of glass, excluding recycled glass. Recycled glass represents on average 15% of the
materials used.
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Graphic 1: Flat Glass — Raw Material Composition

Typically, there are three methods to manufacture basic glass from which all
processed glass products are made.

Float

More than 85% of the global flat glass production is carried out through the float
process. It is the most preferred way of making the high quality, optically clear glass.

Sheet

The sheet process of flat glass manufacturing represents approximately 8% of the
global production of flat glass. This process predates, competes with and is gradually
being replaced by float.

Rolled

The rolling process is used to manufacture patterned, figured and wired glass
products. Semi-molten glass is squeezed between metal rollers to produce a ribbon
with controlled thickness and surface pattern.
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(vii) China

A major float build program has been going on in China since 2000, with the number
of float lines increasing to around two hundred. This activity led to an increase in the
demand and production capacity of flat glass in the country at an average annual
growth rate of 16.83% and 18.52%, respectively, over the period 2000-2009. In the
meanwhile, it has also resulted in a significant downturn in the capacity utilization rate
to less than 85%. However, the utilization rate is expected to stabilize as the pace of
capacity addition slows down. Flat glass manufacturers are likely to eliminate their
outdated facilities, and concentrate over technical renovation of their current lines,
rather than investing in new projects.

The demand for flat glass is expected to decline by around 16% to reach 22 million
tons in 2009 from 23.25 million tons in 2008, as a result of global weak economic
conditions. Additionally, the production capacity is also expected to decline by 13% to
26 million tons in 2009 from 28.25 million tons in 2008, as manufacturers curtailed
there capacity seeing the falling demand. However, the capacity utilization rate is
expected to improve in 2009 as a result of fall in the production capacity.
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Graphic 27: China: Demand for Flat Glass in Volume Terms: 2000-2009E
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Graphic 28: China: Production Capacity of Flat Glass: 2000-2009E
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Graphic 29: China: Trend of Production Capacity Utilization Rate: 2000-2009

The following graphicsillustrates the location of all the existing flat glass
manufacturers and processing companies in China.

Detailed profiles of these companies with addresses and contact details, history etc.
can be found in the additional PDF “flat_china.pdf”.
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Graphic 30: China — Location of Flat glass manufacturers and Processing companies
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Graphic 31: China, Hong Kong area — Location of Flat glass manufacturers and Processing
companies
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Graphic 32: China, Tianjin area — Location of Flat glass manufacturers and Processing companies

24



glass global

CONSULTING

6. Graphic Index

Graphic 1:
Graphic 2:
Graphic 3:
Graphic 4:
Graphic 5:
Graphic 6:
Graphic 7:
Graphic 8:
Graphic 9:

Graphic 10:
Graphic 11:
Graphic 12:
Graphic 13:
Graphic 14:
Graphic 15:
Graphic 16:
Graphic 17:
Graphic 18:

Graphic 19:

companies

Graphic 20:
Graphic 21:
Graphic 22:
Graphic 23:
Graphic 24:
Graphic 25:
and Processing companies

Graphic 26

and Processing companies
Graphic 27:
Graphic 28:
Graphic 29:
Graphic 30:
Graphic 31:

companies

Graphic 32:

companies

Graphic 33:

companies

Graphic 34:
Graphic 35:
Graphic 36:
Graphic 37:
Graphic 38:
Graphic 39:
Graphic 40:

Flat Glass — Raw Material CoOmMpPOSItiQN cee...eveiiieieiieeieeeeeeeeii 4
Table: Global Automotive Glass Prodidisket by Sector: 2008........................ 5
Table: Global Building Products — Fldass Market by Sector: 2008................... 6
PV Solar Glass Share of World Total &Rsoduction: 2007 - 2012 ..........c........ 7
Table: Solar Cells Market - Projecte@V@h .............cooovveviiiiiiiiiiiiiin e, 8
Table: Flat Panel Display Markel..uuuuu...cooociiiiiiieeeiiee e eeee e 8
Global Demand for Flat Glass: 2000-2009E.............cccceeeiiiiinnieieeieeeeeeeeeeennn 10
Trend in Flat Glass Demand Growth: 192D09E .............ccovvvvvvvviiiiiineeee e 10
ROULES 10 MAIKET ... e e e eeeeeees 11
Regional Break —up of Flat Glass MaRmiduction: 2008 .................ccceeee.. 2.1
Regional Break-up of Flat Glass Maiemand: 2008................cccevvvvnnnnnnn. 12.
European Demand for Flat Glass (Volur@@)0-2009E ...........cccceeevveieeeeeenenne. 13

European Production Capacity of Flats&l 2000-2009E...............cccceeeeeees 3..1

European Trend of Production Capacityzdtion Rate: 2000 — 2009 ............. 14
Turkey — Location of Float glass mantifeers and Processing companies ...... 15
Former Soviet Union Demand for Flatssl@/olume): 2000-2009E ................ 15
Former Soviet Union Production Capaaftiflat Glass: 2000-2009E................ 16
Former Soviet Union Trend of Product@apacity Utilization Rate: 2000-2009
....................................................................................................................... 16
Former Soviet Union — Location of FIgktss manufacturers and Processing
...................................................................................................................... 17
North America: Demand for Flat Glas¥otume Terms: 2000-2009E ............ 18
North America: Production Capacity ttikslass: 2000-2009E........................ 18
North America: Production Capacity idétion Rate: 2000-2009E................... 19
South American Float/Sheet Glass CaphagiCompany................uvveeeiiinnennnn. 19
South American Float LINES..... o iiiiiiiiiiiiiiiiiieeee e 20

South America (Brazil, Argentina, ChielLocation of Float glass manufacturers
........................................................................................... 21
: South America (Colombia, Venezuelapedtion of Float glass manufacturers
........................................................................................... 21
China: Demand for Flat Glass in Voluheems: 2000-2009E................ccevvenenn. 22
China: Production Capacity of Flat GI&000-2009E ..............ccccevvvvrrrrnnnnes 22
China: Trend of Production Capacitylithtion Rate: 2000-20009..................... 23
China — Location of Float glass mantufiers and Processing companies ........ 23
China, Hong Kong area — Location ofFlglass manufacturers and Processing
...................................................................................................................... 24
China, Tianjin area — Location of Flgktss manufacturers and Processing
...................................................................................................................... 24
China, Shanghai area — Location oftFjtess manufacturers and Processing
...................................................................................................................... 25
Japan: Demand for Flat Glass in VolUmens: 2000-2009E ................cceevvene. 26
Japan: Production Capacity of Flat &l28800-2009E............ccccceeveiiieeeeernn. 26
Japan: Trend of Production Capacityization Rate: 2000-2009E................... 26
South-East Asian Demand for Flat Giladfolume Terms: 2000-2009E.......... 27
South-East Asian Production Capacitiylaf Glass: 2000-2009E..................... 27

South-East Asian Trend of Productiopacay Utilization Rate: 2000-2009E . 28
India — Location of Float glass mantifegrs and Processing companies 28



glass global

CONSULTING

Graphic 41: South East Asia (Malaysia, Thailandstvam) — Location of Float glass

manufacturers and Processing COMPANIES ....ccccevveeiiiiiiiiiiiieeie s eee e e aa e e e e e eeee 29
Graphic 42: South East Asia (Indonesia) — LocatibRloat glass manufacturers and
ProCeSSING COMPANIES .....ovvvveeeennueee s s e eeeeeeeeaeeeeeeesssssansnaaaseeeeaaaaaaaasaaeeseeseeeeesrmnnnns 30
Graphic 43: Middle East (Saudi Arabia, Iran, Irad)ocation of Float glass manufacturers
aNd ProCeSSING COMPANIES ... ..ceeeeeeeeeeeeeieeeaiea s e e e e e e e eeaeeeeereeeatassss s e e aaeaaeaeeaeees 30
Graphic 44: Middle East (Egypt, Syria, Israel) -ecaton of Float glass manufacturers and
ProCeSSING COMPANIES .....ovvvvreuuununes s e eeeeeeeeeeeeeeessssssssnnaaasaeeeaaaaaasasaaeeseeeeeeeemmmnnnns 31
Graphic 45: Africa (Algeria) — Location of Floatagls manufacturers and Processing

(o0 4] 0 F= T 1= PSSR 31
Graphic 46: Africa (South Africa) — Location of Rlioglass manufacturers and Processing
(o0 4] 0 F= T 1= PP 32
Graphic 47:  Global Float Glass Demand Growth c. 4.2 % pa. 092Demand Contracts
o)V 0 TS Yo 11 | o =l AN 1T PP 34
Graphic 48: Global Capacity Utilisation, Source: NSG....ccccccoieiviiiiiiiiiceieiiiieeeeeeeiin, 35
Graphic 49: Incremental Capacity - Global, Source: NSG ...........oviiiiiiiiiiieeeeeeeee, 35
Graphic 50:  New float built programme............ooooiiiceemmeiii s 36
Graphic 51:  European Capacity Utilisation, Source: NSG....cccc.coivieiieeiiiiiiiieeeeiiiis 37
Graphic 52:  Japanese Capacity Utilisation, Source: NSG....ccccoooeviviiiiiiiieceiiiiieeeeeenns 38
Graphic 53:  South East Asia Capacity Utilisation, Source: NSG.............ccceevvvvvvennnnnns 39
Graphic 54:  North America Capacity Utilisation, Source: NSG............ccccovviieeiereinnnnnn. 40
Graphic 55:  South America Capacity Utilisation, Source: NSGu...ccooeeeeeeeeeevieieieiiinns 40
Graphic 56: China Capacity Utilisation, Source: NSG .....ccccceiiiiiiiiiiiiiieiiiiiiieeeeeeeiinn, 41
Graphic 57:  Former Soviet Union Capacity Utilisation, Sourc&Gl.................ceeevvenees 42
Graphic 58: Energy Legislation - Germany & UK, Source: NSG.............cccceeeeeeinennnn 45
Graphic 59:  European Market Structure Product Mix (By Valugu&e: NSG ............. 46
Graphic 60: Global Light Vehicle Build - 1997 to 2013, SourtdSG...........ceeeeeeeeennn. 47

Graphic 61.:
NSG

Graphic 62:
Graphic 63:
Graphic 64:

Source: NSG

Graphic 65:
Graphic 66:
Analytics

Light Vehicle Build 1997 - 2013 NAFTA, Western Ep®& Japan, Source:
48
Global Light Vehicle Build 1997 - 2013, Source: NSG............ccevvvvvvevnnns 49
Light Vehicle Build 1997 — 2013 Developing MarkeBgurce: NSG .......... 49
European Light Vehicle Production versus Glazinguéa- 1999 to 2014,

51
Global AGR Demand — 1991 to 2008, Source: NSG....cc.uuvvvveeviiiiiinnnnnnn. 52
Global Demand for Float Glass — Forecast 2101-20%8krce: Koncept
55

Graphic 67: Global Market Share of Flat Glass Pctidn Share by Major Players: 2008.... 56
Graphic 68: Market Share of Major Players in thedpean Flat Glass Market (Production

CaPACILY): 2008 ... ettt ————————————— b e aaaaas 57
Graphic 69: Market Share of Major Players in thetNdmerican Flat Glass Market
(Production Capacity): 2008 .......cccoeeiieiiiiieeiiieieiiiii e 57
Graphic 70: Market Share of Major Players in thenf@r Soviet Union Flat Glass Market
(Production Capacity): 2008 .......cccoeeiiiiiiiiieiiieie i 58
Graphic 71: Market Share of Major Players in thet8ecast Asian Flat Glass Market
(Production Capacity), 2008 .........cooeiiiiiiiiieiiiiieiiiiii e 58
Graphic 72: Market Share of Major Players in theahese Flat Glass Market (Production
CaPACILY): 2008 ... et et— it — e ————————— e aaaaas 59
Graphic 73: Market Share of Major Players in thén€bke Flat Glass Market (Production
CaPACILY): 2008 ... e et ——— b ——————————— e aaaaas 59
Graphic 74: AGC Revenues: 2004-2009 ....... oo eeeeennnnnaaaeeeeeaeeeeeemmmmmmmmmmmmnnnnennnn.. 60



glass global

CONSULTING

Graphic 75: Business Revenues: 2004-2008 . . serrrrnnnaaieeaaaaeaaeeeeeeeeiesssimnnnnseennnnnn 62
Graphic 76: Saint-Gobain Revenues: 2004-2008..........ccccoeeviiiiieeeeiiiiiine e eeeeee e 64
Graphic 77: Guardian Revenues: 2005-2008 .....cccamiiiiiiiiiimiiiiaaeeeeeeeeeeeeeeeeeeieeeeeeeeneene 66
Graphic 78:Typical Investment of a 500 tpd floasy plant for automotive glass................ 69
Graphic 79:Typical Investment of a 200 tpd pat@ass plant for solar glass............... 70..
Graphic 80:Typical Production Costs of a 500 tpafiglass plant for automotive glass...... 71
Graphic 81:Typical Production Costs of a 200 tptgoa glass plant for solar glass............ 72

75



