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INTRODUCIION lizes three technologies: membrane, mercury and dia-
phragm. The basic raw materials for all three of these

This presentation will provide a long-term forecast technologies are electricity and salt. As shown in the
ofthe global chlor-alkali market. The forecast will as- pie chart to the lower left, in 1998 world chlor-alkali
sist in identifying how much salt will be required capacity reached almost 51 million metric tons with the
through 20 10 by the global chlor-alkali industry and, predominant manufacturing process being diaphragm
as imtportant, where its growth is forecast to occur. technology representing 46 percent of the world ca-

pacity to producechlor-alkali.
For the purposes of this presentation, we will focus

our attention on the chlorine side of the chlor-alkali The importance of the global chlor-alkali industry
industry. This focus on chlorine is not intended to to the salt industry is evidenced in the fact that it takes
preclude the importance of caustic soda in the global approximately 1.75 metric tons of salt to produce 1.0
markets. Because of thehazardous nature of chlorine, metric ton of chlorine and i.1 metric tons of caustic
ch lorine is not stored in large quantities and is shipped soda, commonly referred to as an Electro-Chemical Unit
only short distances prinmanly via pipeline to chlorine (ECU). In 1998, we estimate that the global chlor-alkali
de rivative producers. Therefore, chlor-alkali produc- industry consumed over 74 million metric tons of salt.
tion volumes are usually established by chlorine de- This represents about 37 percent of the salt consumed/
rivative demand. produced in 1998 of an estimated worldwide total of

200 million metric tons.
BACKGROUND

ASSUMPTIONS AND METHODOLOGY
The global chlor-alkali industry, which represents

60 percent of the global petrochemical industry, uti- Our forecast of world chlor-alkali growth is based
WORLD on a supply/demand model developed by CMAI, which
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utilizes Gross Domestic Product (GDP)growth ineachof
1heconsumingcountries ofthe world. Thismodelcalcu- WERLDwI E WATER TREATMENT

PER CAPITA CHLORINE CONSUMPTION

lates historic demand elasticity, which is the ratio of de- msurcap
mand growth to GDP growth. Future elasticity is fore- AAOR AAsa

cast using historical elasticity, the GDP forecast and the C
consulhants' knowledge of chlorine and derivative de- cANADA 2 2.29 241 0.5! 0.90
mand in each country. The graph on the previous page o STATES "I 2 12 046 07

shows ourforecast ofworldchlorinedemandversus GDP NORTH AEraA t64 _.8 "1 0.is 0_37

growth from 1995 through 2010. Chlorinedemandclosely ARGENrWA 050 .7 o.8 642
follows GDP growth, since the demand forchlorine de- CoL oMi 014 E .1 .6 27

rivatives ismainly driven by GDP growth, SOUTH AMERICA 0.2 02 L.7 I

WESTEUROPE 051 0.53 0.54 0.50 0.IA
GLOBAL CHLORINE MARKETS ___ _I24

EASTE£UfOPE 0.43 0.47 0.59 2.47 3.59

F OR ME R SOVIE UNION 0.44 0.44 0.45 -0.06 0.38
In 1998, the size of the global chlorine industry was AICI 0 0. .06 .9 C.86

about 51 million metric tons. The pie chart below illus- ,IODLE EAST 0.25 0.32 0.37 6.02 2.1
trates the regional distribution ofhlorine capacityaound CHVA so2 .4 ., __ 531

the world. The capacitics in North America. West Eu- JAEAN 3 1A 1.45 S-I 0.57
KOREA NSOUTH) a4 0.83 03 .7 2.4;

rope and Northeast Asia combine to represent 72 per- TAMAN 0.4 0.4 .. 3 6. .7

cent of the world capacity. Ofthese regions. only North NORTHEAST ASIA 040 053 0.8 7.47 4-20

America is a net exporter of chlorine derivatives. The 4TAU A 1? 1 O0 S ,T 1.

Middle East, which only represented 3 percent of the MALAYA D.41 01S 0. S.00 0041
PHILLIP ES 1.03 1 .4 I.05 839 2.NE

world capacity in 1998, is the other major regional ex- SINGAPORE 0.9 000 1.04 .14 3.19
THAILANO 0.45 0.44 0.6 -0.7. 55

porter ofchlorine derivatives. Since chlorine is not stored SOUTHEAST as1A 040 0.53 I6 74 20
in large quantities or transported long distances any- N o10 000 000 200 3

where in the world due to the hazardous nature of the Ps'O 02 020 -0
INDlAN SUBC ONTINENT 0 06 0.08 10 7.05 4.58

product, chlorine plants have been erected as either part TOTLiOR03 8 4 4

ofacomplex with derivative production in closeproxim- L W - -I

ity or simply close to derivative facilities. Chlorine im- garding thiscomparison. First, there is a significant dif-
ports and exports. therefore. are expressed in the amount ference in per capita consumption between the devel-
of chlorine contained in the traded derivatives. oped areas of the world, like West Europe and North

America and developing regions of the world. The sec-
The chart to the right shows the regional comparison ond point is the tremendous potential for chlorine de-

ol per capita consumption of chlorine into water treat- mand growth in the developing regions as these regions
ment. Ihere are two key points that are important re- improve their economic condition, stabilize their political

environments and add infrastructure for their large popu-
WORLD lations.

1998 CHLORINE CAPACITY
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 forchlorine in 1998. Vinyls demand is dominated
by the construction industry, which uses vinyls for the
manufacture of pipe for drainage and water distribution.

s , siding, wire and cable, flooring and roofing. For eimerg-

so u Fing economies and less industrialized countries. PVC is
the primary material utilized to build infrastructuretosup-
port the devclopmmcn of rhe local industr

Total Capacity = 50.9 Million Metric Tons
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Total Demand = 41.3 Million Metric Tons 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

Propyleneoxide,includedintheorganicscategory, percentofthcdemand forchlorine in theworld by 2010.
represented the second largest derivative chlorine mar- Tbis growth in vinyls demand for chlorine is the result of
ket with about 7 percent of worldwide chlorine demand. strong demand for infrastructure in the less industrial-
Propyleneoxideisutilizedtomakepolyurethaneapplica- ized areas ofthe world. Other end-uses are also forecast
[ions, which include rigid and flexible foam, adhesives, to grow, like epichlorohydrin (4 percent), MDI (4 per-
coatings, etc. The third largest end-use market is pulp cenl),TDI (3.5 percent) and polycarbonates (8.5 percent).
and paper, which is declining due to environmental is- The demand for some derivatives, however, is forecast
sues In 1998, the pulp and paper sectorconsumed about to decline or exhibit very slow growth mainly due to en-
6.4 percent of the total world chlorine production. As a vironmental pressures as in the case ofchlorinated inter-
comparnson, in 1995 the pulp and paper industry con- mediates (-0.7 percent) and pulp and paper (-0.04 per-
sumed about 3 million metric tons of chlorie. but by cent).
1998 that volume had declined to around 2.7 million met-
ric tons, a decline of 10 percent over this period. The Chlorine capacity growth, on the other hand, is fore-
combined end-use markets ofUMDIITDI. included in the cast to take place in very different locations than the
orzanies category, represented about 6,3 percent of the growth in demand, as shown in the graph on the previ-
world market for chlorine. Threse products are used to us page. Chlorine capacity in the early part of the fore-
manufacture rigid and flexible foam products for con-
sumer and industrial applications, like insulation, floata-
tion devices, swimming pools, furniture and carpet un- WORLD CHLORINE
derlay. We estimate that the construction and consumer NET CAPACITY ADDITIONS

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 forcast to grow - - - -

at a rate of 31 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
growthoverthe same period forthe key chlorine deriva- - - -3 a 2 2 7 2s4 2 2111
Ies. Ovcrall, demand for inyls which in 1998 repre- A ct -o 3 S. , * E-
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cast period is based on public announcements of capac- 1999 CHLORINE CASH COSTS
ity additions. Beginning in 2003. CMAI has added 16.2 For Fully Integratme Poducer
million metric tons of hypothetical chlorine capacity in
order to keep world operating rates at reasonable levels.
The total world capacity to producechlorine isexpected -a -
to reach close to 70 million metric tons in 2010. A growth
ofover 37 percent versus capacity in 1998. Whilesome
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
,rtes due to intermittent power interruptions and the lack
ofinfrastructure. While weexpect an increase in overall
operating rates due to improved efficiencies, largerplants
and rationalization of older inefficient facilities, we do '''a MdIl Eas Japan WestEurop

not expect this improvement to be mom dramatic than I-
2 percent over the forecast period. the Middle East emerges as the lowest cost producer

This advantage stems from its abundant and low cost
The major growth areas for chlorine capacity are North energy base and the size of its facilities. The U.S. is also

America and the Middle East due to a favorable cost considered a low cost producer for much of the same
structure. As shown in the chart below, which compares reasons as the Middle East. This analysis, however, is
CMAI's estimate of power costs in the key chlor-alkali not intended to label the facilities in other countries as
producer areas of the world, both North America and the high cost, but rather attempts to point out that the aver-
Middle Eastare considered to be the lowest cost regions age facility in these countries is not competitive on a
in the world to produce petrochemicals. This advantage world basis.
is derived almost exclusively from low energy costs, since
the production ofchlorinerequires large volumesofelec- IMPACTONSALTINDUSTRY
tricity. In fact, a lower level of power consumption prima-
rily drives the industry's transition to membrane tech- The analysis of the chlorine industry, its long-term
nology; for example membrane technology consumes growth in terms of demand and the location of new ca-
more than 5 percent less power than diaphragm technol pacity to meet thisdemand, is ofparticular importance to
ogy. the Salt Industry. The manufacture of chlorine repre-

sented about 45 percent of the overall demand for salt in
The graph above illustrates CMAI's estimate oF the 1998orabout 74 million metrictonsofsaltin one form or

competitive cost differences for the manufacture ofchlo- another. By 2010, demand for salt to produce chlorine is
rine in several representative countries. Not surprisingly, forecast to reach 104 million metric tons, an increase of

over 40 percent. Year-to year demand growth will follow
1999 ELECTRICITY COSTS the same trend as chlorine production.

wos E-- - 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 fr35 31 percent of the

us world produfction in 1998 to 3 5 percent by 2010. The
- Middle East share of world chlorine produclion wilI in
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nomic performance in all regions. Chlorine demand is
World Chlorine Production forecast to accelerate more quickly in those regions of

(Million MeacTono lithe world that have large populations and are less indus-
1Soi 2010-=.5 trialized, primarily in Asia. Chlorinederivative demand is

driven to a large extent by the construction industry as
infrastructure projects and consumer demands escalate
in teemerging economics of the world.

Salt demand for this important industry is forecast to

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.

croase by 3 percent reaching a total of 7 percent by 20 10.
Unlike the Asia/Pacific region, which will consume the The title ofthis speech s"Will Chlorine Demand Set
derivatives produced by chlorine locally, the Middle East the Table for Salt?" Perhaps, as a result of this analysis.
will export almost all of the derivatives produced. the title should have been Chlorine Demand Has Al-

ready Set the Table for Salt!

The pie chart below is based on the hypothetical chlo-
rine capacity added by CMA 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 bethe predominant typeofsalt. IntheMiddle
East. solar salt will be reql ired, whi ic most othcr re-
gions, mined crystal salt will he consumed in the produc-
tion of chlorine.

SUMMARY

Chlorine demand is forccast 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 eo-

WORLD

SALT DEMAND INCREASE BY TYPE

Sokihon,

12%

Total Additional Demand = 28.6 Million Metric Tons


