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INTRODUCTION

This presentation will provide a long-term forecast
of the global chlor-alkali market. The forecast will as-
sist in identifying how much salt will be required
through 2010 by the global chlor-alkali industry and,
as important, where its growth is forecast to occur.

For the purposes of this presentation, we will focus
our attention on the chlorine side of the chlor-alkali
industry. This focus on chlorine is not intended to
preclude the importance of caustic soda in the global
markets. Because of the hazardous nature of chlorine,
chlorine is not stored in large quantities and is shipped
only short distances primarily via pipeline to chlorine
derivative producers. Therefore, chlor-alkali produc-
tion volumes are usually established by chlorine de-
rivative demand.

BACKGROUND

The global chlor-alkali industry, which represents
60 percent of the global petrochemical industry, uti-
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lizes three technologies: membrane, mercury and dia-
phragm. The basic raw materials for all three of these
technologies are electricity and salt. As shown in the
pie chart to the lower left, in 1998 world chlor-alkali
capacity reached almost 51 million metric tons with the
predominant manufacturing process being diaphragm
technology representing 46 percent of the world ca-
pacity to produce chlor-alkali.

The importance of the global chlor-alkali industry
to the salt industry is evidenced in the fact that it takes
approximately 1.75 metric tons of salt to produce 1.0
metric ton of chlorine and 1.1 metric tons of caustic
soda, commonly referred to as an Electro-Chemical Unit
(ECU). In 1998, we estimate that the global chlor-alkali
industry consumed over 74 million metric tons of salt.
This represents about 37 percent of the salt consumed/
produced in 1998 of an estimated worldwide total of
200 million metric tons.

ASSUMPTIONS AND METHODOLOGY

Our forecast of world chlor-alkali growth is based
on a supply/demand model developed by CMALI which
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utilizes Gross Domestic Product (GDP) growth in each of
the consuming countries of the world. This model calcu-
lates historic demand elasticity, which is the ratio of de-
mand growth to GDP growth. Future elasticity is fore-
cast using historical elasticity, the GDP forecast and the
consultants’ knowledge of chlorine and derivative de-
mand in each country. The graph on the previous page
shows our forecast of world chlorine demand versus GDP
growth from 1995 through 2010. Chlorine demand closely
follows GDP growth, since the demand for chlorine de-
rivatives is mainly driven by GDP growth.

GLOBAL CHLORINEMARKETS

In 1998, the size of the global chlorine industry was
about 51 million metric tons. The pie chart below illus-
trates the regional distribution of chlorine capacity around
the world. The capacities in North America, West Eu-
rope and Northeast Asia combine to represent 72 per-
cent of the world capacity. Of these regions, only North
America is a net exporter of chlorine derivatives. The
Middle East, which only represented 3 percent of the
world capacity in 1998, is the other major regional ex-
porter of chlorine derivatives. Since chlorine is not stored
in large quantities or transported long distances any-
where in the world due to the hazardous nature of the
product, chlorine plants have been erected as either part
of a complex with derivative production in close proxim-
ity or simply close to derivative facilities. Chlorine im-
ports and exports, therefore, are expressed in the amount
of chlorine contained in the traded derivatives.

The chart to the right shows the regional comparison
of per capita consumption of chlorine into water treat-
ment. There are two key points that are important re-
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CANADA 223 229 241 058 080
MEXCO 027 o028 0.34 219 258
UNITED STATES 204 208 212 0.46 0ar
NORTH AMERICA 1.84 1.87 170 0.38 037
ARGENTINA 058 0.75 083 842 173
BRAZIL 0z2 024 026 217 185
COLOMBIA 014 0.16 017 288 127
VENEZUELA 0.56 0.60 061 1.78 0.15
SOUTH AMERICA 0.22 0.25 027 3.01 1.50
WEST EUROPE 0.51 0.53 0.54 0.59 D.58 |
EAST EUROPE 043 0.47 0.58 247 3.__5_!_!_
| FORMER SOVIETUNION| 044 044] 045 -0.08 0.38
AFRICA 0.08 0.06 0.06 0.83 0.88
MIDDLE EAST 025 0.32 0.37 6.02 251
CHINA 0.32 0.44 081 829 531
JAPAN 113 141 145 561 0.57
KOREA (SOUTH) 0.45 0.63 073 B.76 248
TAMWAN 064 0.64 123 .86 870
NORTHEAST ASIA 0.40 0.53 0.68 TAT 420
AUSTRALA 0.57 0.65 0.83 3.56 4.20
INDONESIA 011 014 0.18 679 248
MALAYSIA D41 0.51 068 6.00 490
PHILLIPINES 003 0.04 0.05 838 296
SINGAPORE 082 086 1.04 -1.64 318
THAILAND 0.45 044 059 -0.78 525
SOUTHEAST ASIA 0.40 0.53 0.68 T.AT 420 |
IND A 0.04 006 0.08 12.08 6.33
PAKISTAN 027 0.28 029 058 098
INDIAN SUBCONTINENT 0.06 0.0_! 0.10 7.05 & 56
TOTAL WORLD 0.34 D.J_B 0.43 2.94 1.81

garding this comparison. First, there is a significant dif-
ference in per capita consumption between the devel-
oped areas of the world, like West Europe and North
America and developing regions of the world. The sec-
ond point is the tremendous potential for chlorine de-
mand growth in the developing regions as these regions
improve their economic condition, stabilize their political
environments and add infrastructure for their large popu-
lations.

The downstream consumption of chlorine in the key
derivative markets in 1998 is illustrated in the chart on
the following page. Vinyls is by far the largest end-use
market for chlorine representing 34 percent of the world
demand for chlorine in 1998. Vinyls demand is dominated
by the construction industry, which uses vinyls for the
manufacture of pipe for drainage and water distribution,
siding, wire and cable, flooring and roofing. For emerg-
ing economies and less industrialized countries, PVC is
the primary material utilized to build infrastructure to sup-
port the development of the local industry.
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Propylene oxide, included in the organics category,
represented the second largest derivative chlorine mar-
ket with about 7 percent of worldwide chlorine demand.
Propylene oxide is utilized to make polyurethane applica-
tions, which include rigid and flexible foam, adhesives,
coatings, etc. The third largest end-use market is pulp
and paper, which is declining due to environmental is-
sues. In 1998, the pulp and paper sector consumed about
6.4 percent of the total world chlorine production. Asa
comparison, in 1995 the pulp and paper industry con-
sumed about 3 million metric tons of chlorine, but by
1998 that volume had declined to around 2.7 million met-
ric tons, 2 decline of 10 percent over this period. The
combined end-use markets of MDI/TDI, included in the
organics category, represented about 6.3 percent of the
world market for chlorine. These products are used to
manufacture rigid and flexible foam products for con-
sumer and industrial applications, like insulation, floata-
tion devices, swimming pools, furniture and carpet un-
derlay. We estimate that the construction and consumer
manufacturing industries consume almost 70 percent of
the chlorine manufactured in the world in one form or
another.

From 1995 to 2010, chlorine demand is forecast to grow
at arate of 3.1 percent per year, as shown in the compari-
son of CMAT’s forecast of GDP and chlorine growth.
Since chlorine growth is a result of downstream deriva-
tive growth, the chart to the upper right depicts the
growth over the same period for the key chlorine deriva-
tives. Overall, demand for vinyls, which in 1998 repre-
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sented 33 percent of the world demand for chlorine, is
forecast to grow at a rate of around 4.6 percent per year
with chlorine demand by vinyls forecast to represent 40
percent of the demand for chlorine in the world by 2010.
This growth in vinyls demand for chlorine is the result of
strong demand for infrastructure in the less industrial-
ized areas of the world. Other end-uses are also forecast
to grow, like epichlorohydrin (4 percent), MDI (4 per-
cent), TDI (3.5 percent) and polycarbonates (8.5 percent).
The demand for some derivatives, however, is forecast
to decline or exhibit very slow growth mainly due to en-
vironmental pressures as in the case of chlorinated inter-
mediates (-0.7 percent) and pulp and paper (-0.04 per-
cent).

Chlorine capacity growth, on the other hand, is fore-
cast to take place in very different locations than the
growth in demand, as shown in the graph on the previ-
ous page. Chlorine capacity in the early part of the fore-

WORLD CHLORINE
NET CAPACITY ADDITIONS

1998 1889 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010

OS5, America
B Africa/M. East

BN, Amarica
BEE S.U.

BW. Europe J
B Asia/Pacific




1272

cast period is based on public announcements of capac-
ity additions. Beginning in 2003, CMAI has added 16.2
million metric tons of hypothetical chlorine capacity in
order to keep world operating rates at reasonable levels.
The total world capacity to produce chlorine is expected
to reach close to 70 million metric tons in 2010. A growth
of over 37 percent versus capacity in 1998. While some
areas of the world are capable of operating at very high
operating rates, like North America and West Europe,
other areas are less capable to achieve high operating
rates due to intermittent power interruptions and the lack
of infrastructure. While we expect an increase in overall
operating rates due to improved efficiencies, larger plants
and rationalization of older inefficient facilities, we do
not expect this improvement to be more dramatic than 1-
2 percent over the forecast period.

The major growth areas for chlorine capacity are North
America and the Middle East due to a favorable cost
structure. As shown in the chart below, which compares
CMALI’s estimate of power costs in the key chlor-alkali
producer areas of the world, both North America and the
Middle East are considered to be the lowest cost regions
in the world to produce petrochemicals. This advantage
is derived almost exclusively from low energy costs, since
the production of chlorine requires large volumes of elec-
tricity. In fact, a lower level of power consumption prima-
rily drives the industry’s transition to membrane tech-
nology; for example membrane technology consumes
more than 5 percent less power than diaphragm technol-

ogy.

The graph above illustrates CMAI’s estimate of the
competitive cost differences for the manufacture of chlo-
rine in several representative countries. Not surprisingly,
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the Middle East emerges as the lowest cost producer.
This advantage stems from its abundant and low cost
energy base and the size of its facilities. The U.S. is also
considered a low cost producer for much of the same
reasons as the Middle East. This analysis, however, is
not intended to label the facilities in other countries as
high cost, but rather attempts to point out that the aver-
age facility in these countries is not competitive on a
world basis.

IMPACT ON SALT INDUSTRY

The analysis of the chlorine industry, its long-term
growth in terms of demand and the location of new ca-
pacity to meet this demand, is of particular importance to
the Salt Industry. The manufacture of chlorine repre-
sented about 45 percent of the overall demand for salt in
1998 or about 74 million metric tons of salt in one form or
another. By 2010, demand for salt to produce chlorine is
forecast to reach 104 million metric tons, an increase of
over 40 percent. Year-to year demand growth will follow
the same trend as chlorine production.

The forecast of future chlorine capacity additions as-
sists the salt producer to identify potential business op-
portunities and begin to work to develop client relations
and define logistics costs associated with delivery from
the major salt producing regions. The pie charts on the
following page compare regional production of chlorine
in 1998 with 2010. It is not surprising that the Asia/
Pacific region will demonstrate the greatest growth in
production over this period going from 31 percent of the
world production in 1998 to 35 percent by 2010. The
Middle East share of world chlorine production will in-
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crease by 3 percent reaching a total of 7 percent by 2010.
Unlike the Asia/Pacific region, which will consume the
derivatives produced by chlorine locally, the Middle East
will export almost all of the derivatives produced.

The pie chart below is based on the hypothetical chlo-
rine capacity added by CMAI during the forecast period
by region and illustrates the estimated type and amount
of salt that will be consumed by these capacity addi-
tions. In North America, mined solution salt supplied
locally will be the predominant type of salt. In the Middle
East, solar salt will be required, while in most other re-
gions, mined crystal salt will be consumed in the produc-
tion of chlorine.

SUMMARY

Chlorine demand is forecast to grow at a rate of 3.1
percent per year from 1998 to 2010. The increase in de-
mand for chlorine is driven by worldwide positive eco-
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nomic performance in all regions. Chlorine demand is
forecast to accelerate more quickly in those regions of
the world that have large populations and are less indus-
trialized, primarily in Asia. Chlorine derivative demand is
driven to a large extent by the construction industry as
infrastructure projects and consumer demands escalate
in the emerging economies of the world.

Salt demand for this important industry is forecast to
reach 104 million metric tons by 2010. The demand for
salt is shifting from the traditional demand markets to
production areas, which are centered in the lower cost
regions of the world, like the Middle East.

The title of this speech is “Will Chlorine Demand Set
the Table for Salt?” Perhaps, as a result of this analysis,
the title should have been “Chlorine Demand Has Al-
ready Set the Table for Salt!”



