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ABSTRACT

The requirements for an investment in a chemical manu-
facturing plant to be economicglly feasible have been investi-
gated. The items studied included the market which exists for
chemicals, the resources required to manufactureschemicals, and
the finances commited to the investments in manufacturing
plants. The chemical plants investigated were confined to
that sector defined as basic and intermediate chemicals,
further, the study was restricted to the geographic region
of British Columbtia.

Thfee sources of information wexre pertinent to this
study. These were the external trade data for the province
of British Columbia, available through Victoria from the
Dominion Bureau of Statistics; the growth in the forest in-
dustry, available from journals and news releases; and speci-
fic expense information, obtained or confirmed from private
communication with various individuals in the industries
pertinent to the study. Other miscellaneous books, publica-
tions, and unpublished materials were used as required to
complete the analysis of the study.

The perinent information including markets and prices
(revenue), resources (expenses), and capital commitment were

combined to determine rate of return on investment. Return
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was considered to be the principal criteria for the evaluation
of the economic feasiﬁility of a chemical manufacfuring plant;

The results of the study indicated that the growth of
the forest industry accounted for the feasibility of chemical
plants in the province in the recent past and the near term
future. The chemical pulp exports especially to Japén and
Europe are expected to sustain growth in pulping and bleach-
ing chemicals. A declining>per capita consumption for plywood
and increased exports of this material are expected to sustain
a straight line growth in plywood resin chemicals in the near
term future. The possibilities for opportunities in basic
aromatic chemicals, and plastics, and synthetic detergent
intg;mediates were outlined, all of which would require mafket
development.

Rééources and capital commitment were not found to be
a Iestriction‘upon'economic feasibility. Sulphur and petroleum
are available within the province, but the majority of the
mineral raw materials are imported. Technology was in each
case the organization's own. Capital for the investments made
in British Columbia has been provided by the routine operations
of the parent organization, and funds flow from the local
plants operations should sustain expansion.

The return on investmenf for the basic chemical plants

which have been established recently in British Columbia was
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found to be modest in the short run. Various factors contri-
buted to reductions in rate of return including rate of in-
cremental expansion, market structure change, price reductions,

and competition.
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CHAPTER I
INTRODUCTION
I. PURPOSE OF STUDY

This thesis studies the growth in a sector of the
chemical industry in the province of British Columbia. As
evidence of this growth, approximately 30 million dollars
have been invested in four chemical plants in the lower main-
land area since 1957.l What this investment céntributes to
the economy of the province may not be fully recognized
because the chemicals do not reach the consumer directly.
The chemicals are consumed primarily in the manufacture of
pulp and paper, and plywood, which are products of the for-
estry industry--the most important industry in the province.

Chemical plant investments such as the four examples
mentioned must be economically feasible. The criteria for
their success would be the concern of busiﬁess management.
Therefore, the criteria for thgleconomic feasibility of such
plant investments is to be studi;d. Market forecasting,

revenue and expense prediction, capital commitment, and the

1Hook.er Chemicals Limited, $21 million, North Vancouver
and Nanaimo; Electric Reduction Co. of Canada Ltd., $4 million,
North Vancouver; and Dow Chemical of Canada Ltd., $5.million,
Ladner, B.C. . -
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respective time patterns of each are assumed to be the essen-
tial criteria. Investigation of thisiinformation for the
recent examples and other near term possibilities would
indicate the impact of the defined sector of the chemical
industry on the economy of British Columbia in the next few

years.
II. REASON FOR STUDY

Chemicals and allied products were approximately five
pexr cent of the nation's total expenditure on goods and ser-
vices at the time of the Royal Commission on Canada's
Economic Frospects.2 Heavy chemicals manufactured in British
Lolumbia are currently estimated to be about two per cént of
the value of manufacturing shipments.3 The chemical industry
will expand in British Columbia if a combination of resources
is economically efficient. In the interests of the economy

of British Columbia, one might ask why four chemical plants

2 . . .
J. Davis, The Canadian Chemical Industry, Royal
Commission on Canada's Economic Prospects No. 15, March,
1957, p. 1. Hereafter referred to by the title only.

3Summary of Business Activity, Bureau of Economics

- and Statistics, Victoria, 1963, p. 1. . shipments--$2,335
million, and the writer's estimate of heavy chemical sales~--~
$53 million by Hooker, Electric Reduction, Dow, Allied, and
Consolidated Mining & Smelting. -




were built when they were by the firms involved. With con-
tinued interest one would consider the extent of growth in
or additions to chemical plants to be expected beyond these

recent additions.

Limitations of Study

Many manufacturing establishments employ chemical
processes. Examples of chemical process indusfxies in
British Columbia include metals, wood pulp, petroleum
pxoducts, cement, sugar, fermented liquors, leather, glass,
industrial gases, and ceramics. A broad collection of in-
dustries results which cannot be defined concisely. The
Dominion Bureau of Statistics classifies a large group of
industries including many of the above as Chemicals and
Allied Products. The chemical industry also may be divided
into broad product categories: raw materials, primary chemi-
cals, intermediates, and finished products. Raw materials
are usually basic minerals, but may include agricultural
products. <Coal and petroleuﬁ are also most important as
chemical raw materials although their principal use is in the
production>of energy. Finished products are fabricated into
consumer articles. The>stages between raw materials and
finished products are usually thought by the general public

to include chemical materials. These materials are consumed
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or destroyed in the manufacture of finished products so that
they are no longer recognizable. The recent chemical plant
additions in the lower mainland area, which are studied in
this thesis, have products in this intermediate sectox. The
study of the raw material sector for expense prediction and
the finished product sector for market forecasting is treated
only in sufficient detail to obtain relevant information for
the intermediate chemical sector.

The number of chemicals which might be manufactured
number in the thousands. All the possibilities cannot be
extensively explored, but a logical expansion beyond those
chemicals which are presently manufactured can be attempted.
Those chemicals with a sufficient market to justify corporate
investment are considered pertinent to this study.

The specific references to local manufacturers are
inteﬁded,to provide practical examples for business decisions.
Predictions of local firms' expenses are not precise, but
serve as a guide. An individual firm can combine actual
usage and cost figures to derive more precise historical
data. Also, the examples are not examined beyond the regional
boundaries of British Columbia. Because the corporate bound-
aries are not this ciear cut the influence of the adjacent
areas of the United States, Canada, and beyond'can only be

implied and is not studied here.



Definitions

The chemical'industry as defined will not include raw
materials. Raw materials, which are defined best by example,
include such important basic minerals as salt, limestone,
sulphur, phosphate rock, pyrites, bauxite, and potash. Raw
materials obtained from agriculture include cornstarch,
vegetable and animal oils, and milk.

Primary or basic chemicals may be thought of as those
which are produced directly from raw materials. Ihtermedi—
ates are produced from primary or basic chemicals: The
primary industry is characterized by few manufacturefs and
large investments. One can easily visualize volume produc-
tion of low-cost products in this setting.

The term basic is used mostly by the chemicai industry
and other industries. The term heavy initially applied to
bulky primary chemicals.manufactured from minerals (inorganic
raw materials). Heavy now includes primary chemicais manu -
factured from coal and petroleum (organic raw materials).
Three modifiers now characterize the sector of the chemical
industry in this study--priﬁ;ry or basic oxr heavy. A subdiv-
ision into inorganic or organic chemicals may aléo be used.

Finished products or end use completes a definifion of
the cheﬁical industry. For the purposes of this study the

manufacture of finished products may provide a market for the



primary industry. Products representative of this sector
which are within the chemical and allied products industry
are fibers, plastics, coatings, adhesives, pharmaceuticals,
fertilizers, and soaps. Other industries which provide
markets or end use for chemicals in British Columbia axe
mining, pulp and paper, petroleum refining, and agriculture.
Diversification of a firm's product line can be
sought to reduce the risk to or improve the level of rate of
return on investment. Thus, vertical integration in the
chemical industry would accomplish diversification through
manufacture of primary, intermediate, and finished product
chemicals. Petroleum which was mentioned earlier as a raw
mategiél provides a complication. A chemicai plant manufact-
uring a basic chemical from petroleum, or a petroleum
refinery using its raw materials to produce chemicals offer
little distinction within the immediate product area.
P:oducts in this area are called petro-chemicals. The total
activities of the chemical or petroleum firm would éharacter-
ize their classification, however, overlap inevitably exists.
In the other direction, vertical integration with finished
products is also generally considered outside the scope of
the chemical industry, although chemical companies may actively

manufacture finished products or manufacture these products



into consumer articles.

In contrast with vertical integration, horizontal
integrafion would normally keep a chemical firm within the
bounds of the basic chemical industry. Such practice might
be referred to as rounding out the line when one raw mater-
ial is used, or it might include additional lines utilizing

other_raw materials.
ITI. ORGANIZATION OF STUDY

The market for heavy chemicals in British Columbia,
one of the first essentials to determine the economic feasi-
bility of manufacturing a product, is investigated in the
next two chapters. The two chapters are necessary:to esta-
blish a historical perspective before attempting a forecast.
The supply of chemicals to end use industries, whether
fhrough local manufacture or import, is reviewed over the
period of the last ten years4 and projected from this histori-
cal base beyond 1970. Projections include the market groﬁth
for the chemicals which are presently manufactured and for

related new products. (i.e., horizontal integration).

4 . . . .
The reason for this time period will be more apparent
when the actual historical growth is considered in Chapter 2.



A second essential of ecgnomic feasibility is an
analysis of revenue and expense data as well as intangibles.
Chapter IV, in the study, includes detailed information on
the resoﬁrces and their resultant expense which are necessi-
ties for chemical manufacturing. Included are the variable
items raw materials, labor and supérvision, utilities, trans-
portation, technical requirements, and service. Notes on
timiﬁg and tariffs are included to complete the discussion.
Revenue is deferred until Chapter V when price is discussed
and this information is combined with the earlier market
data to provide the counterpart of expense for income. deter-
mination.

The third essential of economic feasibility is capital
commitment. Referring to isolated examples falling within
the boundaries of the province of British Columbia is practi-
cally impossible. The first part bf Chapter V therefore
refers to national énd international organizations and com-
pares organizations on this basis. The investment in the
local manufacturing facilities‘must fhen be related within
- this context. The financing transactions 6f large organiza-
tions provide mére funds than the requirements of the local
facilities, but funds flow may be interpreted within the
local context or the consclidated organization accounts.

Thus, return on investment is calculated withinm the local



context and then related to the whole.

Return on investment calculations are not possible
until those items not discussed in earlier chapters are re-
viewed. The second part of Chapter V reviews chemical prices
and the "fixed" expenses which follow as a result of the in-
vestmentg; speéifically, depreciation, taxes, insurance, debt,
and general expense. Investment, revenue, and expense are
then combined and représentative profits determined for the
current examples of heavy chemical manufacturing invesiments
in British Columbia. The profit for additional near term

possibilities is also calculated.
IV. RESUME OF HISTORY OF THE CHEMICAL INDUSTRY

The earliest manufacture of a chemical product in the
province‘was associated with the building of the trxanscontin-
ental railroad at Yale, B.C. in 188l. Sulphuric acid and
nitric acid were supplied from a small temporary chemical
plant nearby at Emory for use in the manufacture of explo-
sives.5 The raw material sulphur came from Japan and the

saltpetre from Chile. Other early explosives plants existed

5C.J.S. Warrington and R.V.V. Nicholls, A History of
Chemistry in Canada (Toronto: Sixr Isaac Pitman and Sons
(Canada) Limited, 1949), p. 301.
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at Nanaimo, Victoria, and Bowen Island to supply the mining
industry. In 1913 a new piant wés started on James Island to
consolidate.manufacturing in a more efficient p;lant.6 In
1961 operations were suspended at this plant, the closegt
manufacture by more efficient continuous processing now
existing in Calgaxy.

Bulphuric acid manufacture for the explosive plants
was begun at Barnet in 1908 using Japanese sulphux.7 In 1927
operations were converted to iron éulphide ore from thé
Brittania Mine. 1In 1962 operation for sulphuric acid was
suspended and the-acid is ndw shipped from Trail. Alum manu-
facture for pulp and paper mill use and water treatment was
begun at Barnet in 1957 and continues, although a competitor
entered the market area in Alberta during 1962.8

Large scale sulphuric acid manufacture was begun at
Trail iﬁ 1931, aftexr research into fume elimination.9 Opera-
tions have expanded greatly since that time into several

heavy chemicals for metal refining and fertilizer manufacture.

6
Ibid., pp. 306-7.

7 . . . o
Canadian Chemical Journey (London: Canadian Section,
Society of Chemical Industry, 1958), p. 60.

Private communication.

€.J.8. Warrington and R.V.V. Nicholls, op. cit., p. 52.
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At present, capacity for sulphuric acid is over 1200 tons per
day (T/D) at Trail, more than 1666 T/D fertilizer capacity
at Trail, 200 T/D fexrtilizerx capacity“at Kimberley, and 300
T/D fertilizer cépacity at ..Calgary.10 Exﬁansions in 1964
which will add to this capacity ;re discussed later.

Synthetic resin glue, a finished product, was manu-
factured in New Westminster for the first time in 1548
followed by a plant at Marpole in 1949 and later a plant in
Port Moody. Phenol, one of the heavy chemicals for this fin-
ished product, was produced for the first time in British
Columbia in 1963 by Dow Chemical Company of Canada. The
principal market is fhe local plywood glue plants, but some
phenol is shipped to Dow operations near Edmonton, and the
balance to eastern Caﬁadian markets.ll The other basic
chemical required in large quantities for synthetic glue
manufacture is formaldehyde. Reichold Chemicals Ltd., one of
the glue manufacturers, started operating a plant"in 1964
which produces formaldehyde for captive use. Expansion which
will provide formaldehyde for sale is contemplated.

The manufacture of caustic soda and chlorine by Hooker

1 .

oMoody's Industrial Manual (New York: Moody's In-
vestors Service, 1961), p. 1549. Hereafter referred to as
Moody's Industrials.

Private communication.
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Chemicals (Canada) Ltd., and scdium chlorate by Electric
Reduction Company of Canada, Ltd. (quo) began in North
Vancouver in 1§58. Caustic séda and chlorine manufacture was
extended to Nanaimo by Hooker Chemicals in 1964. Consoli-
dated Mining and.Smeltihg Lo. started a small plant for
caustic and chlorine manufacture at Trail in 1961. These
heavy chemicals are consumed primariiy in the manufaéture of
chemical pulps from wood.

The Canadian Chemical Industry, a volume of the Royal

Commission Report published iﬁ‘1957, consolidated in one
Place an economic study of the chemical ind.ustry.l2 The
study is of course national and general, and not regiénal and
specific. Comparisons with its predictions can now be made.
The value of production increased roughly fivefold from 1929
to 1955 and the conservative estimate in the report was for
another fivefold increase by 1986. Lanadian Chemical produc-
tion was $0.7 billion in 1950.13 In 1962, $1.7 billion in

. ‘ . 14 i .
chemicals were shipped. The Royal Commission report

1 .
292. cit.

1 . 3
3The Canadian Chemlcal Industry, p. 20.

4, . X P
“""Market Data,'" Canadian Chemical Processing, 47
(July, 1963), 37. .
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. s . . 15
anticipated about $2 billion by this time.
The industries annual investment in new plant and
equipment is over $100 million per year. The amount was
$124 million in 1961, $114 million in 1962, 6 and $158 mil-

lion in 1963.17

The $30 million invested in British Columbia
in four plants in approximately 6 years may be compared to
these total figures (an average of $5 million per year).
" Vancouver was not a chemical center at the time of the Com-
mission's report, although Edmonton had been added as a
center to a chemical industry concentrated in the centrxal
provinces. '"Fully 90 per cent of those finding jobs with
.. o X i .18

this industry are employed in Ontario and Quebec.

The heavy chemical group as a whole appears to be
largely market oriented. "Its future growth will therefore

i . . ‘ 19

tend to parallel that of industrial development generxally.

Looked at in another way, "It has been estimated recently

that some 60 per cent of all Canadian inorganic chemical

5 .
The Canadian Chemical Industry, p. 87.

16"Capital Budgets and Capital Markets,'" Chemistry in
Canada, 14 (Sept. 1962), p. 8. .

7 .
"Market Data,’ op. cit.

18_ . ' . »
The Canadian Chemical Industry, p. 21.

19Ibid., p. 29.
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production is being used in the manufacture of products which
20 . .
themselves are subsequently scld abroad. The inorganic
industry is about one-seventeenth the size of its counterpart
in the United States, but has grown since prewar days at an
21 .
actual rate of 8 per cent compounded annually. Establish-
ment of the Vancouver plants in the late 1950's makes the
inorganic industry in Canada largely self sufficient, and as
the historical development indicated this is a recent turning
point.
Heavy organic chemicals are somewhat different. The
majority of these chemicals are used in finished products
and consumer products. Many of the organics are imported.
"In this category Canadian production is continuing to follow,
sometimes after a decade or more, the manufacturing patterns
. | . W22 .
which have been initiated elsewhere. With less signifi-
cant transportation costs for the higher priced organics,
Canadian production once established is often capable of
competing with imported chemicals across the country.
The Department of Industrial Development, Trade and

Commerce for the province in Victoria has produced pamphlets

20
Ib’id. s p' 33-

21 .
Ibid., p. 36.

22
Ibid., p. 34.
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from time to time concerning the chemical industries.

. 23
Petrochemicals stated that the vclume of the market within

British Columbia would not support a major petrochemical com-
plex. Some valid conclusions are reached, but the extent of
the chemical industries' diversification, often integrating
with itself, and the possibility for additional market devel-
opments can be explored differently at this time.

Pamphlets have also been published in the United States
northwestern stateé regarding the chemical market in that
area. The difficulty with pamphlets generally, is that they
are often isolated publications which present data for a
point in time, but are of little value as a means to project
and forecast market growth.

Present developments in the heavy chemical industry
of this province include continued increases in fertilizerx
capacity at Trail, and announced increases in caustic-
chlorine production near Prince Rupert to supply expanded
and brojected pulp and paper mills in that area. There are

: 24 ‘
no announced plans in the Vancouver area, and Dow as

23 . .
Petrochemicals, Department of Industrial Development,
Trade, and Commerce, Victoria: April, 1962, p. 6.

24A news release in July, 1964 states that Ford
Machinery Corporation will build a $10 million plant for
caustic-chlorine production immediately at Squamish. See
page 118.
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expressed in Petrochemicals will be '"forxced" to continue

importing toluene, its basic petrochemical raw material.25
V. SOURCE DATA

As stated earlier, the pertinent information required
for an economic feasibility study is market data, expense
information, and capital commitment. The market data must
be related to the regional market. Tréde journals and
statistics usually indicate national production., To obtain
regional chemical figures, extensive discussions mﬁst be
held with local manufacturers to piece together and check
the figurxes. For the pulp and paper industry market, to in-
dicate pulp production, the plant capacity incizeases which
have occurred in the past within British Columbia were
followed in the journals, and future expansion plans were
followed through news releases. Some pulp and paper trade
association figures were availatle, but these are confident-
ial. The Dominion Bureau of $Statistics import and export
figures wefe availaﬁle for British Columbia only, and because
few operations and end uses>are presently involved a fairly

accurate picture can berascertained.
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Information on prices and costs may be taken from
journalé and textbooks. Although data on selling prices are
satisfactocry most cost data are inadequate. Discussions
with local manufacturers and transportation cémpanies again
is required. Available published data on costs can be very
misleading. Price information for materials, labor, and
overhead items is desired on a local basis, and must be ob-
tained directly from local sources.v Marine transport is
involved for which £ariff rates do not exist such as are
.available for the railroads. Discussions with the personnel
of local shipping firms is again required.

Financing the local heavy chemical operations has
occurred initially through the international parent organiza-
tions. The financial statements of the parent organizations
were reviewed to elicit what information they contained. No
direct contacts were made concerning this phase of the econo-~
mics of the chemical industry in the province. The magnitude
of the investments in the local operations is coﬁparedAwith
the consclidated funds flow of the parent organizations.
Commitment of capital in British Columbia is one of many
choices the parents couldiconsider.

The information gathered concexrning markets and costs
is combined to calculate xafe of return on investment by re-

cognized procedures. The returns calculated indicate how
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satisfactorily economic requirements have been combined as
measured against a recognized standard of profitability.

The study is concluded with a review of market trends
framed within regional supply and demand. International
consequences which cannqt be ignored can oniy be inferxed.
The outlook for the industry in the near term can be shown
readily. The long run expectations must continue to.follow
a consideration of all developments. Further study would
consider the development of a sales-seévice organization in

a region, and the possitility of international marketing.



CHAFPTER I1
PRESENT HEAVY CHEMICAL USE
I. CONSUMERS

The preparation of a market forecast is supported by
what has gone before. A market survey for heayy chemicals
cénsumption begins with the past requirements of the prov-
ince's industries.  Data from journals and Dominion statistics
for the external traée of the province are éompiled.for this
purpose. The local chemical plants are then iniroduced to
this framwork, and the differences accounted for by shipments

from other provinces or countries.

Forest Xy

Pulp and Paper. 7To determine the market for chemicals

in the pulp and paper industry in British Columbia, it is
necessary to distinguish between the various types of pulp
manufactured. Pulp is firstly classified as chemical ox
mechanical. As the names imply, mechanical pulp is of little

1 : ' .
concern to the study except to the extent that chemical pulp

lGroundwaod pulp is bleached with zinc hydrosolphite,
which is manufactured with waste zinc from Trail and sodium
sulphite or soda ash and sulphur dioxide. Imports of sodium
sulphite were 1030 tons in 1962. Current requirements of
zinc hydrosulphite are estimated to be 3000 Tons/yr.
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is mixed with it for newsprint manufacture. The chemical
pulps are divided into kraft and sulphite pulﬁs. The kraft
pulp is further roughly subdivided, accoxrding to tﬁe amount
of bleaching, into fully bleached, seni-bleached, oxr un-
bleached. Sulphite pulps as well as bleached and unbleached
subdivisions, have another major subdivision called dissolv-
ing pulp. These classifications, which follow Dominion Bureau
of Statistics classifications, are utilized in fhis study.

A further simplifying assumption is used to compile
the chemical requirements for chemical pulps. All the exist-
ing pulp mills do not use similar bleaching processes and do
not have similar efficiencies. Such details are important
for the chemical firm to'properly service its market at the
various pulp mill sites, but are omitted in this study.2

The national production and expert of pulp has been

summarized for the years 1951 to 1962 by Canadian Pulp and

Paper Industry.3 The Apxil issues of this journal were con-

sulted to determine the changes in British Columbia pulp mill

arhe average chemical consumption figures used were
found to check with the total market information closely.
Further refinements from the effect of individual pulp mill
methods would add little to the total accuracy and would soon
be out of date.

3"Annual Review and Outlook for 1963," Canadian Pulp
and Paper Industry, 16 (April, 1963), 4l.
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capacity over a similar period. The actual production of
chemical pulps in British Columbia during 1962 when the mills
were prqducing near capacity was available from a private
source. The results for selected years are shown in Table I.
The figures from the éoyal Commission report on.Canadé's
Economic Prospects are included for comparison. The total
Canadian figures compared with the initial Royal Commission
predictions indicate a lag in newsprint and a lead in chemi -
cal pulp. The general attitude of the Canadian pulp and
paper industry has been pessimistic over the years, but a
different situation has existed in Briish Columbia. 1In rela-
tion to Canadian production, British Columbia's production of
newsprint and especially kraft pulp has shown substantial
gains. In a 14 year périod British Columbia, as a percentage
of fanadian capacity, grew from 6 to 13 per cent.

The chemical pulp capacity for the existing eleven
pulp mills in British Columbia is summarized in Table II.
The rapid growth of the total kraft production cépacit&ifrom
BCS,OOO tons in 1953 to 1,680,000 tons in 1964 is apparent.
BSulphite pulp was actually in decline before 19538 when the
sulphite plant at Woodfibre was shut down. .This is not shown
in Table II, but a modest growth instead is indicated from
this new {aning point.

Using the pulp capacities that have been summarized,.



TABLE I

PRODUCTION OF PULP IN CANADA AND BRITISH COLUMBIA
FOR SELECTED YEARS

in thousands of tons

e e o e

¢ PRODUCT ION? GORDON REPORTC BRITISH COLUMBIA PRODUCTION
earx

Total Chemical Newsprint Newsprint Pulp & Misc. Newsprint Pulp Kraft Sulphite
1955 10,151 4,359 585¢€ 749¢C
1960 11,183 5,324 7,100 4,894
1962 11,855 5,064 6,691 08gP 1,2409 4109
Sources:

®vannual Review,'" Canadian Pulp and Paper Industry, April issues.

b . . .
Production capacity, Ibid.

“The Forestry Study Group, The Outlook for the Canadian Forest Industries, Royal
Commission on Canada's Economic Prospects No. 26, March, 1957,

d. . . .
Private communication.

cc



TABLE II

CHEMICAL PULP CAPACITY OF BRITISH COLUMBIA PULP MILLS

in thousands of tons

e —— e e———————— — —

e e — e — —

Years 1953 1954 1955 1956 1957 1958 1960 1961 1962 1964° 1966
Sulphite c c c c 300 340° 340 340 360 390 440
Kraft Bleached c c c c 120 205 300 305 460 605 685
Semi -bleached c 60 c 165 210 240 275 285 365 595 635
Total Kraft 1,940

305 410 600 635 680 865 865 1,140 1,240 1,680

aWoodfibre shutdown in 1958 excluded.

Includes announced expansions from news releases.

cNot available.

source:

"Annual Review,'" Canadian Pulp and Paper Industry, April Issues.

€ec
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and multiplying by average chemical consumption for each
grade of pulp, an average chemical consumption for pulp manu-
facturing is calculated. Typical details are.given in
Appendix A-2. The resultslfrom this calculation are shown in
Table III.4 Thé validity for such an approach to chemicél
consumption in the pulp and paper industry is more evident
when the details of growth in each pulp sector is reviewed
in the next chapter. Table III does not include the require-
ments for the raw materials éﬁiphur and limestone. Alum was
imported in the amounts of 3200 and 4000 tons in the years
1955 and 1956. The quantity for 1963 is 7000 tons which is
a supplier estimate. The quantity consumed is not consistent
with the pulp produced‘éven when the pulp process is known
becaﬁse consumption depends upon water quality at each mill
site. The above figures, therefore, are not shown in Table

III.

Plywood. The plywood manufacturers in British Columbia
use synthetic resin to make the glue used in the ply bonding

process. A mixture is compounded at the plywood mills using

4The capacity, production, or other figures concerning
caustic in this thesis are based upon 100 per cent caustic
(NaOH). This basis is also used in Dominion Bureau of Statis-
tics reports. The trade, however, typically sells on a 76
per cent Na20 basis (approximately 98 per cent NaOH).



TABLE III

HEAVY CHEMICAL REQUIREMENTS OF BRITISH COLUMBIA PULP MILLS

in thousands of tons

Yeax Salt Cake Caustic Soda Chlorine Sodium Sulphuric
Chlorate Acid

1957 69.5 42.0

1958 74.5 49.6

1959 78.0 | 53.5

1960 81.5 58.2

1961 90.0 69.7

1962 59.0 94.0 75.0  14.5 11.1

1963 67.3 100.6 83.0 17.2 13.3

1964° 82.0 112.7 98.4 20.5 15.9

1965

lQééa 94.0 118.0 105.0 | 22.3 17.2

a . ‘
Includes announced expansions from news releases.

Source: As calculated. Typical details in Appendix A-2.

ge
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resin and a small amount of'caustic soda with water and fillex.
Phenol-formaldehyde resin is by far the predominant resin
used. Comparative figures for 1962 for three types of xesin
are 67,705,768 pounds of phenol-formaldehyde, 1,152,419
pounds of urea-formaldehyde, and 42,398 pounds of melamine-
fofmaldehyde.5

Members of the Plywood Manufacturers Association of
British Columbia produce nearly all the British Columbia ply-
wood. 1In 1962, the production from 11 piants in the associa-
tion waé estimated to be 91.5 per cent of the total.6 The
total production of member mills for the period 1950 to.1962
is shown in Figure 1. A steady increase in production is
shown except”in the late 1950's when a combination of other
industrial activity combined with strikes in the plywood
mills caused irregularities.

A close parallel between plywood production and phenol
and formaldehyde requirements in British Columbia is shown by
early 1950 figures when all requirements were imported before

production began in Canada. This parallel is clearly shown

5 _
Submission to the Tariff Board, Plywood Manufacturers
Association of British Columbia, January, 1963. Table III.
6W.L. Oostrenbrink, "An Economic Analysis of the B.C.
Boftwood Plywood Industry,'.graduating thesis B. Comm., The
University of British Columbia, April, 1962. p. 8.
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in Figure 2 from 1950 to 1956. An estimate of the majority
of fhe market growth for the basic chemicals phenol and form-
aldehyde is derived therefore from the plywood production
figurés. The proportion of glue required for plywood manu-
facture has remained stable (11,988,513 pounds in 1949 and
68,903,085 pounds in 1962) compared with the plywood produc-
tion.7 The solids in the resin averages 41 per cent, and
breaking this into the requirements for the two basic chemi-
cals results in requirements of 15,960,000 pounds of phenol
and 13,600,000 pounds of formaldehyde8 per year for require-

ments in 1963-64 of 72,000,000 pounds of resin.9

Mining and Metallurgy

LConcentration of ores by flotation uses Xanthates.
Requirements of more than one million pounds per year of these
chemicals had been imported into British Columbia until 1961
when production began in Edmonton; Alberta. Recent vigorous
mining develépment in British Columbia which includes con-

centration of copper and molybdenum ores does not consume in

-
Plywood Manufacturers Association, op. cit.
8 c s i :
100 per cent basis is used in this thesis. Formalde-
hyde is usually sold on a 37 per cent solution basis. Manu-~

facture is usually in a range from 35 to 50 per cent solution.

9 . . .
Private communication.
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volume aﬁy basic chemicals.

Chemical consumption for metallurgy is associated ex-
tensively with the refining phase. The only refining opera-
tions in the province at Trail produce much of the chemical
requirements on the site. The lead-zinc market and ore
refining are not investigated here. Another refining process
'pressure leaching with ammonia has been developed and is now
employed near Edmonton, Alberta. No such applications have

been employed in British Columbia.

Miscellaneous

Additional consumption of chemicals by other industries
is next briefly reviewed to indicate their consequence as a
market within British Columbia. These industries include
plastics and resins, agriculture, soap, and oil and gas.

‘The plastics industry has four broad end use categor-
ies: (1} component parts, (2) packaging, (3) construction,

. 11 . .
and (4) consumer items. Construction and consumer items

1
QI‘he usual history of chemical production begins with

industries in need of chemicals. Steel refining may develop
in a small way in the future. Textiles and rubber are assumed
to be doubtful for the present in British Columbia.

11 . . . " . s s s
Chemical Marketing in the Competitive Sixties (No.
24 Advances in Chemistry Series, Washington: American Chemical
Society, 1959), p. 124,




31’-. .
(toys and containers) would appear to be the present manufact-
uring outlets in British Columbia. Reinforced plastic sheet
currently manufactured uses about 156 600 pounds of chemicals
(polyesters, styrene),12 and another 200,000 pounds is im-
poxted.13 Imports of resins for use in coatings included
500,000 poﬁnds of polyester resins in 1962.14 Typical raw
materials for polyester resins include maleic aﬁhydride
(fatty acids and drying oils are added to produce alkyd coat-
ings), phthalic anhydride, styrene (produces thermosetting
plastics for reinforced plastics), and alcohols and glycols.15
The current ﬁarket for maleic anhydride is estimated at
300,000 pounds per yeéx, and for polystyrene (precursoxr sty-
rene) is estimated at 86,000 pounds per year.16 These two
chemicals will be discussedvfurthex later in the étudy.
Polyethylene which is used iﬁ toys and containers is manu-

factured in Edmonton. Other plastic products, laminated

2 . . .

Private communication.
13 . .
Preliminary Statement of External Trade (Bureau of
Economics and Statistics, Victoria, B.C., 1962), p. 221.
Hereafter referred to as External Trade.

14__ .
Ibid., p. 219.

15J Bjorksten et. al., Polyesters and their applica-
tions (New York: Reinhold Publlshlng Corporation, 1956), pp.

11 and 21.

P

Private communication. Petrochemicals estimated
styrene requirements of 16,000 pounds per year in 1958,
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plastic, and several film types are imported, but details for
these products are not significant in:themselves at this time,

Despite the large production of fertilizer materials
in Trail a small amount of fertilizer materials including
nearly 8000 tons of nitrogen, phosphorus, and other types
were imported in 1962. Another class of chemicals imported
for agricuituxal purposes are sprays which have a value of
one million dollars.17

Consumption of soap powders should parallel population.
Industries such as textiles and leather also use large amounts
éf these materials. Detexrgents are pxoduced;in eastern
Canada, shipped throughout the Dominion, and:imports have
been small since 1962. Dry synthetic detergents had factory
shipments in Canada of 152 and 182 million pounds in 1961 and
1962 respectively.18 The intermediate chemicals used in
'approximately half of fhe dry synthetic detergents manufactured
are alkylaryl sulphonate and séﬁum tripolyphosphate. The sul-
phonate in turn is derived from the basics benzene, either a
petroleum cut or tetramer, sulphuric acid, and caustic soda:

the sodium tripolyphosphate is derived from the basics

17
External Trade,. 1962.

8 . . .
"Market Data,'" Canadian Chemical Processing, 47
(July, 1963), 46.
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phosphoric acid and caustic soda.

0il and gas production and-manufacture result in a
small amount of basic chemical consumption as far as British
LColumbia chemical manufacture is concerned. Hydrochlbric
acid, glycols, and amines are consumed in the producing oil
and gas field area of northern British Columbia, and these
chemicals are shipped from planfs in Alberta which are cen-
trally located in the western Canadian oil and gas area near
Edmonton. Oil refineries in British Columbia use small

amounts of caustic soda and acids.

summary

Recapitulating, the industrial use of heavy chemicals
in British Columbia may be summarized as follows:

1. Pulp and Paper has provided a large giowing market
for chemicals. |

2. Plywood has provided a large growing market for
chemicals.

3. Mining and Metallurgy provides one outlet which is
captive.

4., Plastics provide a small market.

5. Fertilizers are a small market, though one large
supplier exists.

6. Soap provides a substantial market supplied from
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eastern Canada.

7. ©0il and Gas has provided a growing market in the
noxthern part of the province, and the chemicals are supplied
from Alberta.

' The end use for chemicals in British Columbia is
limited primarily to the market provided by one industry.
This is more apparent when industrial market shares are cal-
culated as percentages and the resulting end use patterns are
tabulated as shown in Appendix A-1. 1In British Columbia,
pulp and paper is estimated to consumé 94 per cent of the
caustic soda and 99 per cent of the chlorine. Resins primar-
ily for plywood consume 160 per cent of the phenocl. Future
growth and integration could result in heavier use ofAChemi-
cals by the chemical industry itself which shows up in the
Canadian figures both in the past (1§48) and more so in
recent figures (léél), and which shows up especially in the
figures for the United States (1958). Growth in the future
of other industries which require chemicals would be necessary
in British Columbia before such integration in the chemical

industry takes place.
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II. PRESENT HEAVY CHEMICAL MANUFACTURERS

The local chemical plants are now introduced which
supply the consumers described in the first part of the

chapter.

Salt raw material

The present manufacturing of basic chemicals from salt
includes facilities for caustic, chlorine, and sodium chloxr-
ate. Caustic and chlorine were imported from the Tacoma area
before manufacturing facilities were established iﬁ Vancouver,
and imports continued quite extensively up to the present
time. Caustic is used primarily foxr kraft pulp and dissolv-
ing pulp. ~Caustic and chlorine combined are used extensively
to bleach kraft pulp. Sodium chlorate is used in a more
recently developed method for pulp bleaching. This chemical
was shipped from eastern Canada before it becamé available in
Vancouver. The existing planf éapacities which can supply
the present requirements of the pulp industry for céustic,
chlorine, and sodium chlorate, as well as miscellaneous re-
quirements are shown in Table IV. The Vancouver caustic-
chlorine plant started pfoduction iﬁitially in 1958, The
capacity of 35,600 tons per year chlorine was increased to the
present capacity of 60,000 téns in 1963. Chlorine is normally

shipped as a liquid, but the Nanaimo plant does not liquefy



TABLE IV

CAUSTIC, CHLORINE, SODIUM CHLORATE

36

PLANT .CAPACITIES IN BRITISH COLUMBIA

in thousands of tons per year

LOCATION CAUSTIC CHLORINE SODIUM CHLORATE
Vancouver 68 60 20
Trail 12 10

Nanaimo 40 35

Source:

Private communications.



37
chlorine for shipment to various pulp mills, transferring the
chlorine as gas only "over the fence'" to the adjacent pulp
mill., Some of the caﬁacity at Trail”which began operations
in 1961 is used independently to produce caustic potash and
chlorine as well as caustic soda and chlorine. The process
is similar, uses potash feed; and produces a caustic for use
in fertilizer manufacture instead of woodpulping.19 How the
manufacturing capacity for caustic-chlorine has grown in re-
lation to the pulp industry demand is shown in Figure 3.

This figure shows that capacity in 1964 in British'Columbia

is sufficient for demand for the first time.zo

Sulphur and sulphide raw matexial

Sulphur is consumed by the pulp industry for the manu-
facture of sulphite pulps from wood and for the bleaching
primarily of sulphate pulp. Such direct consumption of a raw
material is not a concern of this study.

Manufacture of sulphuric acid, as noted undexr history

in Chapter I, was begun using sulphur. The raw material for

9 . . . . oy
An example of horizontal integration in an additional
line made possible by a captive market.

OThe majority of the chemical processes reviewed in-
cluding caustic-chlorine and sodium chlorate are continuous
processes, so that the maximum production possible is only a
little greater than the nominal capacities.



1.
t
i
i
i

| SRSV, tewd e .

P S

{AdQ0
1ouAX

robicnte e

|
~. ! |
=17 i '
< I I
.
d A
- Pl |
f s Is 12 i
; el
bt n
e
e .
AN \ <
& } H -
N ot U z
o = v ]
X ~ I o
\ Ay P
& -
. ;
o ¥ } iad
. i i 7
..\ o~ { A o
U P 1 i
s N . e 4
TR » ok |
O W N P
=R B L o
s L ? »
iR j$ : =
= 3 :
- o =i B =X
) [44] -
=W -
T 5 T )
ST i ~ o !
IR ;
SRR N
HIr 1
- ™, 1
[2INAR i N I
= . - I
- 1 \
a N I
= N I
J \
[] )
~
Y
=
]
—1
Vi
1 .
S Z
- ] T
] ...id .
3
4 I
4 ] ]
N I (




39
the past 35 years has been sulphide ores. The small plant at
Barnet used an iron sulphide from BrittanialBeach until the
plant was shut down. 1Iron oxide as a byproduct was sold to
cement manufacturers. 'Plant scale is too small to build new
facilities at Barnet.21 The smeltexr in Trail utilizes the
acid gas generated in the smelting of lead-zinc concentrates.
The capaéity after an expansion of 275 tons per déy will be
approximately 1500 tons per day, largely for captive use as
well as supplying miscellaneous requirements in the province

including pulp and paper.

Other inorganic raw materials

Alum is manufactured at Barnet in a batch plant utiliz-
ing alumina and sulphuric acid. A plant capacity of 14,000
tons per year is sufficient to supply the present pulp mill

22

market of 7000 tons per year.

The manufacture of caustic potash at Trail which is
used in fertilizers has been mentioned. 1In addition a larxge
volume of phosporic acid is manufactured at Trail. The capa-

city after an expansion of 200 tons per day will be about 700

21 . . . .
Bee further discussion of economics in Chapter V.

22A small amount, about 200 tons is consumed by water-
works. ©Canada. Dominion Bureau of Statistics, Watexworks,
Provincial, 1958-1959, Table II.
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tons per day. The acid is used captively to manufacture
fertilizer, and the expansion is supposed to supply this mater-

ial to new facilities for fertilizer manufacture in Regina.23

Organic raw materials

 Two facilities exist in Vancouver which supply inter-
mediate chemicals for the manufacture of plywood resin glues.
Phenol manufacture began at Ladner during 1963 with a plant
capacity of 24 million pounds per year which is more than
enough to supply the present British Columbia market of 17.7
million pounds, although a small amount is still being im-
ported, and some phenol is shippéd from the other Canadian
producer ianontreai. Benzoic acid, at an intermediate step
in the process, can be burified, and this is done %o the ex-
tent of 600,000 pounds per year which will supply Canadian
requirements in the east. Formaldehyde manufacture began at
Port Moody during 1964 withwa capacity of 4% million pounds
per year in captive use and this does not supply British
Columbia requirements of 15.1 million pounds.24 The balance

of the formaldehyde is'supplied.from outside the province.

23

"Chemical Expansion,” Chemistry in Canada, 16 (Jan.,
1964), 16. :

24 .
100 per cent basis.
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Ammonia is manufactured at Trail utilizing natural gas
for captive consumption in metal réfining and fertilizer manu-
facture. Present capacity is in exceés of 500 tons per day.

Other basic organic chemicals are not manufactured in
a form suitable for further use in British Columbia. The
overlap between 0il refinexry and chémical operation fof
petroéhemicals becomes involved. The six refineries in Brit-
ish Columbia (one at Taylor, one af Kamloops, and four at
Vancouver ) manufacture a mixture of organic chemicals in theix
reforming units. These organic chemicals are at present a
part of the motor gasoline pool. Extraction and separation
from such refinery streams would be necessary to complete
manufacture of basic chemicals in a pure form. Also, three
of the Vancouver refineries manufacture polymerized gasoline.
These units, if desired, could easily manufacture-fetramer, a

basic chemical for detergent alkylate manufacture.
IIXI. HEAVY CHEMICALS NOT MANUFACTURED IN BRITISH COLUMBIA

Xanthates are consumed in British Columbtia in the
mining industxy for concentration of ores, and they have been
produced since 1962 at Edmonton, Alberta. Several othexr or-
ganic chemicals are manufactured at Edmonton. Previously
mentioned were the glycols and amines as well as inorganic

acid for oil and gaé production and manufacturing. Other
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chemicals are alcohols, aldehydes, ketones, and acids which
are used as well as glycols for plastics manufacture amongst
other things.

Many other primary organic and inorganic chemicals are
consumed in small amounts. They may be manufactured iﬁ
Ontario or Quebec and transported west, or they may be im~
ported from the United States or many other countries in the
world. No special coﬁsidéxation of these chemicals, some of
which have been mentioned earlier in the thesis is considered

necessary at this time.



CHAPTER III
FORECAST OF FUTURE REQUIREMENTS

I. GROWIH OF BRITISH COLUMBIA INDUSTRIES
CONSUMING HEAVY CHEMICALS .

In the previous chapter, fhe present heavy chemicals
consumption and the present heavy chemical manufacturing
capacity were described. The purpose of this chapter is to
forecast the growth in chemicals consumption in the nearx
future. After this information is presenfed, the market
which might be served with British Columbia chemical manu-
facturing capacity will be évident. To present growth in the
consumption of chemicals presently maﬁufactured in British
Columbia a forecast is made of the growth of the puip and
paper and the plywood industries. The importance of other
miscellaneocus uses foxr chemicals beéides their use above
must also be considered. For chemicals required but not manu-
factured in British:Columbia, market considerations and growth
characteristics are investigated for those industries prev-
iously discussed in Chapter II1; namely, plastics and resins,

agricultﬁre, soap, and oil and gas.

Pulp and paper

‘'The volume and rate of growth in newsprint, sulphite
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pulp, and the three grades of sulphate pulp serve as predic-
tors in the market area for chemical pulp. Each is treated
separately in turn.l

Projections which have been utilized for newsprint
markets are straight line consumption for per capital income,
and straight line consumption for Gross National Product.2
Such predictions assume a general increased consumption of
newsprint per capita. The newsprint'maxket is largely export,
principally to the Unitéd States (§4 per cent of exports in
1962),3 and although an increased per capita consumption has
not occurred generally, and the consumption has remained
fairly static in the United States at 86 pounds per capita
per year from 1955 to 1962,4 the western region has continued

large gains in newsprint production exceeding the growth of

The inventories of pulp are not known, but may be
quite low. The Canadian inventory change during 1961 was
0.83% of production. Reference Tables, Canadian Pulp and
Paper Association, Aug. 1963, p..5, Table 16.

2 .. '

The Forestry Study Group, The Outlook for the Canad-
ian Forest Industries, Royal Commission on Canada's Economic
Prospects, No. 26, March, 1957.

%External Trade, 1962.

4Note the Food and Agricultural Organization stated in -
1959 that past estimates of population growth and income elas-
ticity were wrong (elasticity declines as income rises).
Pulp and Paper Demand, Supply, and Trade (Food and Agricult-
ural Organization of the United Nations, Sept. 1959), pp. 2, 3.
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population alone.5 The total growth iﬁ the near term based
upon population increase and no change in per capita consump-
tion is estimated to be 1265-150,000 tons per year.6 Consump -
tion in California during 1962 increased a ''staggering”
90,000 tons which was 60 per cent of the toéal United étates
gain. This trend in the western United States region will
probably continue in the near term to sustain the increase in
British Columbia newsprint exports averaging 60,000 tons per
year in the past 8 years and accounting for some of the three
announced increases of newsprint capacity totalling 300,000
tons per year through 1965. In Figure 4, the relationships
of production, capacity, and éxpérts is clearly shown. The
difference between the current figures for external trade and
production is accounted for by exports through other ports

(about 50 thousand tons by the earlier all port figures), and

?ganadian Pulp and Paper Industry, 16 (April, 1963),
p. 26. :

6-Canadian Pulp and Paper Industry, 17 (April, 1964),
p. 36. The Gordon report for the Canadian newsprint supplied
to the United States forecast increases totalling 460,000 tons
from 1960 to 1965 and 670,000 tons from 1965 to 1970. The
Forestrxy Study Group, op. cit., p. 117. About 95,000 tons
per year Lanadian supply or 475,000 for a 5 year term would
be expected with the 69 per cent Canadian share in the growth
of the United States market given in the Canadian Pulp and
Paper Industry article.
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domestic consumption.7 The percentage of Kraft pulp in
60,000 tons per year incfeased newsprint pfoduction will be
used for increased chemical pulp requirements.

The sulphite pulp market appears stable since readjust-
ment prior to 1958. A stable amount used in newsprint is
expected with growth occurring in the use of kraft pulp rather
than sulphite pulp. A large volume of dissolving pulp is
utilized captively to manufacture cellulose‘acetate (snythe-
tic fibre) at Edmonton. To trace the demand in this area
would be too far afield.ffom the study: involved are the
viscose rayon produced in easternvcanada, the United States
market, competition from other synthetic fibres, primarily
nylon, and other industries such as film and other plastic
products. Sulphite pulps axre exported predominantly to the
United States with lesser amounts to Asian countries, and
still smaller amounts to other countries in the world. Fig-
ure 5 summarizes the data discussed with the relative prépor-
tions of vaiious grades indicated in Takle V. Announced
capacity increases at Prince Rupert until l§67 and an 8th

digester at Port Alice are keeping pace with a growth in

~7Reference Tables, Canadian Pulp and Paper Association
Aug. 1963, Table 50, p. 21. The large British Columbia and
Alterta newspapers consumed 54.2 and 56.5 thousand tons in
1961 and 1962 respectively.
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TABLE V

49

SULPHITE PULP GRADES PRODUCED IN BRITISH COLUMBIA

DURING 1962.

GRADE TONs MARKET "
Unbleached 16,500 Export
Bleached 60,000 3/4 Export
Newsgrade 110,000 Newsprint
Dissolving 220,000 70,000 Export
Source:

a._. . . .
Private communication.

b . .
Export proportion from Preliminaxy Statement of

External Trade, Victoria: Bureau of Economics and Statistics,

1662.
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exports of about 25,000 tons per year in various grades, and
this increase will be assumed to continue.

The sulphate pulp market has shown a continued growth
through the 1950's. Statistics have subsequently changed
with kraft and sulphite production capacity indicated separ-
ately since 1953 and semi-bleached kraft added to the former
bleached and unbleached classifications since 1959. Annual
production of all kraft pulp has increased from 360,000 tons
per year in 1955 to 1,240,000 tons per year in 1962 or an
average of 125,000 tons per year.8 The annual production
capabilities for the three general gfades can be compiled

from those annual figures given in Canadian Pulp and Paper

Industry, the April issues. The export market is available
from statistics. Manufacturing of paper and board from un-
bleached, and newsprint from semi-bleached accounts for the
difference in these two grades. A small amount of bleached
pulp is consumed in paper: the balance is exported through
other provinces. Using past figures in bleaching capacity
and announced expansions to project future capacities all
three grades of sﬁlphate pulp appear to be growing equally in

the near term. The industry generally expects the proporxtion

8
Y"Annual Review,"” Canadian Pulp and Paper Industry, 9
(Apxil, 1956), 62; and private communication,
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of bleaching to increase, but trends have not shown a signi-
ficant gap as‘yet between unbleached, semi-bleached, and
bleached capacities. These relationships are.portrayed in
Figure 6 showing production of the three kraft'pulp grades as
well as the total to 1966 for which definite construction is
undexway. Four other expansions are shown through 1970 for
total capacity oniy. These northern British Columbia projects
are uncertain until construction begins. At present they are
in the planning and tree farm application stage only.9 Also,
for the present calculations, bleaching proportions are not
known, but will be considered equally distributed among the,
three grades. This should yield a conservative chemical ﬁon—
sumption estimate, but because of possible improvements in
bleaching efficiency this is justified. The timing of the
large noxthern projects is staggeredAand,éccelerates the pro-
duction trend of the recent past which is also increased for
1962 to 1966. Recent experience with mills at Castelgar and
Prince Goerge indicates 5 years can elapse from the time of
tree farm license application until pulp is produced, and with

hearings just underway for these northern projects the timing

95ites include Kamloops, Kitimat, Prince Rupert, Prince

George, and Bulkley Valley. The. small planned mill at Kamloops
is estimated for 1967, and three of the large northern mills
are estimated foxr 1968, 1969, and 1970.
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suggested is felt to be realistic. Also, a project for the
Peace River area has been announced recently, which is not
considered in this forecast. Some pulp from this area would
find a market in the United States different from the United
States and overseas distribution of the present predomin-
antly coastal mills.lo Further aspects of this northern
interior development wili be considered in Chapter V.

To justify the growth in kraft capacity, the various
end uses of the kraft pulp are next investigated. An in-
creased newsprint market of 60,000 tons per year previously
discussed would tagé 12,000 tons per year of semi-bleached
pﬁlp. Increases in exports of unbleached kraft papers and
container board indicate an additional market for 10,000 tons
per year. The domestic market for total kraft is a stable 30
per cent share of prod.uction,ll but this share will probably
decline'in'futuie with the importance of export markets. The
growth in the export pulp market is clearly shown when all.
grades are considered together in various world regions

(Europe including Great Britain, Asia, United States, Latin

1 . . . .
QThe development of interior pulp mills in future will

require a knowledge of pulp exports through othexr Canadian
ports and will not show up in the external trade figures for
British Columbia. '

11 . . .
Private communication.
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and South America, and Australia). The experience in the var-
ious grades of pulp is summarized regionally in Table VI.

The results are combined and portrayed for totalxkxaft in
Figure 7. An earlier rapidly increasing trend of exports
from British Columbia to the United States has levelled off
at an increase of 16,000 tons per year. This is a modest in-
crease which should be maintained orx even»acceleratedAin the
future. This does not include exports of British Columbia
pulp through other Canadian ports. A laxgé upswing in ex-
ports to Europe occurred in the late 1950's which has abetted
the past few years, but increased exports still averaged
20,000 tons per year to this region., The assumption that
laxge gains will continue is supported by corporate moves to
acquiré paper converters in England, and an arrangeménf to
ship a large part of the output from a recent 150,000 tons
per year expansion to an affiliate in Holland. Increases in
shipments to South America and Asia ha?e both avéxaged 10,000
tons per year recently. South America is a special problem
in national economics. The trend line in Figure 7 does not
include recent experience in Cuba to whomsghipments of un-
bleached sulphate were 6000 tons in 1960, 22,000 tons in 1961,
and nothing in 1962. A few other South Ame;ican countries

showed weakness in 1962 (Brazil, Colombia) while other



TABLE VI

KRAFT PULP'EXPORTS'THROUGH BRITISH COLUMBIA TO
VARIOUS WORLD REGIONS, 1956-1962 ’

in thousands of tons

e e e e e e e e s St

YEAR BLEACHED SEMI -BLEACHED UNBLEACHED
Fur. Asia U.S. S.A. Aust. Eur. Asia U.S. S.A. Aust. Eur. Asia U.S. S.A. Aust.

1962 100 25 78 28 11 42 10 28 15 3 20 28 116 30 3
1961 104 18 66 18 10 39 7 30 12 3 27 27 120 45 6
1960 111 8 71 i5 19 41 1 29 4 2 35 19 116 31 9
1958 84 8 98 11 8 a A a a a a 20 13 87 16 -
1957 58 11 69 1 8 a a a a a 16 28 94 | 11 -

1956 60 3 54 4 5 a a a a a 21 9 45 13 -

®Semi -bleached not reported before 1959,

Source: Preliminary Statement of External Trade, Victoria: Bureau of Economics and
Statistics, annually.

ss
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. . . : iz
countries remained stable (Argentina, Peru, Venezuela).
Meanwhile the few greatest importing countries in Asia appear
stable. Evidence of much greater increases in this area are
the talked about ties of northern pulp mill production with
, 13 . |
the Japanese market. Ausiralia offers a small growth mar-
ket, no doubt a result of the establishment of a pulp industry
in this region which includes New Zealand. When all the world
trends are summed, other things remaining equal, justification
is evident for continued expansion at present rates, and at
. . 14
accelerated rates through developments in Europe and Asia.
Another force would accelerate planned pulp mill ex-
pansion. $Sales of pulp at American dollar prices improve the
economic position of Canadian mills following the devaluing

of the Canadian dollar since 1960 (since pegged in 1963).

This result, although it may accelerate expansion plans, has

1%Expansion of exports will probably be to those areas
which have reached a reasonable standard of living (p. 32)....
A new pulp mill in Chile will supply the free trade area of
Latin America (p. 46). Canadian Pulp and Paper Industry, 17
(April, 1964). -

13

' Exports of kraft to Japan through 1961-63 were
20,000, 50,000 amd 160,000 tons. More might have been shipped
during 1963 if the supply was available. Ibid., p. 30,

.14Note the Food and Agricultural Oxganization found
that time series data had a lower response than cross-sectional
data for population growth and income elasticity. Op. cit.,
p. 3.
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been somewhat discounted as discussed earlier under the timing
of pulp mill additions and tree farm license applications.

Finally the world demand indicates requirements for
pulp in which market British Columbia shares. A summary of
information is presented in Table VII from various sources
indicating the situation with regard‘to the large demand
areas. Current world exports of wood pulp are roughly one-
half Scandinavian, one-quarter Canadian, and one-quarter split
between the United $tates and other countries. Although
regions of smaller requirements are expected to decrease im-
ports relative to their total requirements, the trend of
large demand areas shown in Table VII is expected to increase
world pulp and paper imports relatiQé to world demand. Brit-
ish Columbia, as indicéted in the table, increased its sﬁare
of pulp exports in world markets from 1955 to 1960 although
this rate of increase was lessened in 1961 and 1962. Never-
theless, the opportunities for growth éxist, although such
things as Chinese demand and Communist block supply are un-
known. North American, European, and Japanese demand will in-
crease nearly 20,000,000 tons between i965 and 1975 oxr approxi-
mately 2,000,000 tons per year according to the Food and
Agricultural Organization of the United Nations.

The expansion of the kraft pulp market from 1,242,000

tons in 1962 to 2,775,000 tons in 1970 is the majoxr component



TABLE VII

WORLD SUPPLY OF & DEMAND FOR PULP & PAPER, 1955, 1960,
WITH ESTIMATES FOR 1965, 1975. '

in thousands of tons

YEAR NEWSPRINT PULP & PAPER WORLD BRITISH
TOTAL PULP COLUMBIA
. a a ' ' , c
F.A.O. DEMAND F.A.O. DEMAND. b EXPORT
N. Am. W.Bur. Japan China N, Am. W. Eur. Japan China Prod. Export Thxu. %
: B.C.

1955 6,250 2,600 446 139 24,700 10,330 1,665 715 51,370 8,370 363 4.3
1960 65,222 10,706 629 5.9
1965 8,160 4,130 935 490 34,800 15,250 3,540 2,360

1975 10,120 5,900 1,570 1,570 46,200 20,850 6,300 7,080

Sources:

aPulp and Paper Demand, Supply and Trade, Final Report of the World Consultation,
Rome: Food Agricultural Organization of the United Nations, Sept., 1959,

Reference Tables, Montreal: Canadian Pulp and Paper Assoqiation, Aug. 1963,
Tables 36, 37.

cPreliminaxy Statement of External Trade, Victoria: Bureau of Economics and
Statistics, annually.

6<
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of chemical pulp growth to be assumed. Each new mill in
northern British Columbia adds about 250,000 tons per year.
This seemé like rapid growth until it is realized many pulp
producing areas in the world are reaching full foggt utiliza-
tion whexéas British Columbia is achieving this step in many
local areas for the first time. This g;owth is also not that
striking when the world pulp prodﬁction figures are observed
for the 1950's when the Scandinavian and other countries'
growth was roughly 100 per cent while North American growth
was correspondingly roughly 50 per cent.15 British Columbia
is thus estimated to be sharing‘in 1/8 of thé increasing
North American, European, and Japanese pulp demand noted in
the late 1960's.

With sustained growth in chemical pulp markets justify-
ing pulp mill expansion, the market for pulping and bleaching
chemicals is assured. The increased heavy chemical require-
ments which are an extension of Table III'are then estimated

as before and are shownin Table VIII.

Plywood

The growth trend of plywood production previously indi-

cated by Figure 1 (p. 27) was very close to a straight line

1 .
5Reference Tables, op. cit., Table 36, p. 17.



TABLE VIII

NEAR FUTURE CHEMICAL REQUIREMENTS OF BRITISH COLUMBIA PULP MILLS

in thousands of tons-

Year Salt Cake Caustic Soda Chlorine Sodium Sulphuric

Chlorate . Acid
1966 94.0 118.0 105.0 22.3 17.2
léé7 94.0 | 126.5 107.0 22.4 17.3
1968 104.5 134.,0 117.0 25.4 19.5
1669 115.0 141.5 127.0 28.4 21.7
1976 125.5 149.0 137.0 31.4 23.9
Source: As calculated. See fypical details in Appendix A-2.

19
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incieasing 100 million sq. ft. per year.16 The Plywood Assoc-
iation felt that increased production was 8 fo 16 per cent per
year which would be true at 1250 ¢o0 1000 million sq. ft. (pres-
ently 1600 million). The promotion program of the associétion
may have increased deménd.in the léSb's, but the effect is now
decreasing by the per capita consumption figures.l7 However,
increased promotion efforts in Europe may make up for.the dif~
ference quuired-to support a continued straight line trend.
The exports of plywood have increased from 126 million to 270
million sg. ft. from 1960 to 1962, an average of 50 million sq.
ft, pexr yeaxr or half the straight line trend. Construction
activity and new uses in packing and shipping, flooring, pre-
fabricated beams, and wall panels will also sustain demand.

If per capita consumption increases from 70 sq. ft. to 80 sq.
ft. in the seven years from 1963 to 1970 (it increased frxom 60

to 70 in the four years from 1959 to 1963),18 domestic demand

16 . . . . .
All figures on 5/16 in. basis. Use direct ratio
conversion.for other thicknesses.

17 .. .
Submission to the Taxiff Board, Plywood Manufact-
urers Association of British Columbia, January, 1963, Graph
No. 1.

The Canadian per capita consumption was smoothed and
plotted on a semi-log scale which yielded a straight line.
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should increase one-t.hixd,l9 that is, over 460'million sq. ft.
for the seven year period or approximately 57 million-sq. ft.
per year. Thus, assuming the straight line growth trend of
100 million sq. ft. per year is justified (about 50 million
domestic: 50 million'export), production would be 2366 million
sq. ft. by 197C. An increase of 100 million per yeér which is
6% per cent of 1600 sq. ft. nominal for 1963 is 4-~1/3 per cent
of 2300 sq. ft. The CLanadian-American committee for softwood
plywcod in Canada have published data on industrial raw mater-
ials in North America, and on a basis of 4% pér cent growth
per year they estimated Canadian productioﬁzo of 2760 million
sq. ft. in 1980 which would compare to 3300 million British
Cclumbia production by the straight line trend. jEstimates
beyond 1970, therefore, would be subject to revision (4% per
cent growth until 1970 may be low), But the present treﬁd until

1970 appears to be justified.

9For a population estimated to increase from 19 to
22.1 million. Final Report of the Royal Commission on Canada's
Economic Prospects, p. 107, for immigration at 100,000 per
year, 1960, 1965, and 1970, estimates of 17.65, 19.82, and
21.13 million; but "Population Information for 127 countries,"
Population Bulletin, 19 (Oct., 1963) 164, Table I, mid 1963,
19 million, increasing 2.2 per cent annually since 1958.
20’.I.‘he plywood industxy in British Columbia makes about
seven-eighths of all Canadian Plywood. Annual Report, Plywood
Manufacturers Association of British Columbia, 1962. p. 2.
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The consumption of phenolic resins besides supplying
the requirements for plywood bonding will be increased by two
other developments. The first is particle board which may
affect plywood sales, but which will increase resin sales
(moxe thaﬂ three times the resin on a weight basis: 1% - 2
vs. 6 - 7 per cent). A plant in the Vancouver areé began pro-
duction in 1964, and will consume an estimated 3 million
pounds per year of resin.2l The second development is a pheno-
lic impregnated paper overlay.for plywood.22 A resin weight
of 19 pounds per thousand sq. ft. on 16 per cent of current
production of 1600 million. sq. ft. would be equivalent to
another 3 million pounds per year of resin. These requirements
would be added to the straight line trend of 4.5 million pounds
of resin per year.23 Phenol and formaldehyde requirements for
phenolic plywood resin would thus increase 1.00 and 0.85 mil-
lion pounds per year plus a new market of 0.67 to 1.33 and
0.57 to 1.13 million pounds respectivély for the paxticle

board plus overlay uses.

1. . . .
Private communication.

22An impregnated paper is also used for glueing the
plys, but this only takes the place of the present glueing
method and does not affect resin consumption.

372 million pounds (
1600 million sq. ft.(

100 million sq. ft.) = 4.5 mil-
lion pounds.
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Miscellaneous uses of manufactured chemicals

Miscellaneous small uses of chemicals at present are
summarized as follows:

1. Caustic soda-—6760 tons per year is used for oil
refining, plywood, bottle washing, bleach, and miscellaneocus.
Consumption should increase 250 tons per year for plywood,
0il refining, and bleach.

2. Chlorine--700 tons per year is used for bleach
which will increase'zs tons per year. Water works consume
about 100 tons per year,24 and mining also consumes a small
amount.

3. Sodium chlorate-- present use as a herbicide and
for mining is negligible.

4, Sulphuric acid--6000 tons per year is used for
alum, chlorine, and fertilizer in Vancouveriand Nanaimo, which
will increaée possibly 275 tons per year for alum and chlorine.

5. Phenol and formaldehyde--1.8 and 1.5 million
pounds per year are used in resin for miscellaneous uses (in-

crease. about 2 per cent pexr year).

Plasticsfand Resins

Alkyd and polyester resins are currently manufactured

4 - . s
Lanada. Dominion Bureau of Statistics, Waterworks,
Provincial, 1958, 1959, Table 2.
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in British Columbia though the amounts are small. Canadian
manufacturing of these resins is 35 and 9 million pounds per

25 . .. : ’

year. Canadian production is approximately 1/20th that of
the United States as it is in the chemical industry in general.
The current growth rate of coatings is low--about 1% per cent

26 . . .
a year. The growth rate of plastics varies, but also is low

27 . .

currently for most types. Total requirements of organic
chemicals for alkyds and polyesters in British Columbia could
reach 5 million pounds per year in per capita terms or more,
dependent upon the area of the market.

Polystyrene is not manufactured in British Columbia.’
The Canadian consumption was 52 million pounds in 1962, so
that again British Columbia requirements might reach 5 million
pounds per year or more with market development.

An idea of the growth of the markets for some organic
chemicals which has taken place in the United States can be
seen in Table IX. Much of the growth in the 1955 forecast to

1975 has all ready taken place. Present Canadian production

2S"Market Data,' Canadian Chemical Processing, 47

(July, 1963), p. 41.

6. .
2 Ibid., p. 44.

zTaking plastics as a group is misleading. The growth
rate of plastics recently has been quite large which is account-
ed for by the growth of polyethylene.



67

TABLE IX

A FORECAST & PRODUCTION OF SELECTED ORGANIC CHEMICALS
IN THE UNITED..STATES

in millions of pounds

CHEMICAL FORECASTa ' PRODUQ?;ONb. " 'CAPAﬁITYb

‘ 1960 . 1975 1962 est. 1963.
Benzene 3,630 6,651 3,850 6,800
Toluene 1,060 2,000 3,400
O-Xylene 686 2,500 - 2,800
P-Xylene 756
Phenol , 1,250 800 850
Styrene 2,635 1,800 2,400
Polystyrene 1,365 1,245°

dTotal of the 3 Xylenes (0.M.& P.)
Sources:

a . .

W. Isaxd & E.W. Schooler, Location Factors'in the
Petrochemical Industry, (Washington, D.C.: Cffice of Techni-
cal Services, United States Dept. of Commerce, July, 1955),
p. 5. - : o

R. Katzen, "Petrochemical '63," Petroleum Refiner,
41 (Dec. 1962), 120.

“Western Plastics, 10 (Nov. 1963), 20.
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capacity for benzene, toluene, and xylene in Ontario and
Quebec is ébout 600 million pounds per year. The greatest
demand in Canada has been for benzene, the use-figures for
the three chemicals in 1960 being 149, 18, and 19 million
"pounds respectively. 1In 1956, there was only one‘Canadian
producer in Ontarib ofAthese primary organic chemicals, but
during the early 1960's large capacity additions have occur-
red at major eastern Canadian refineries. The growth of or-
ganic intermediates ﬁas about 500 per cent and of resins
abtout 600 per cent in the past decade.28

The developnment of a market for oxrganic chemicais in
British Columbia will probably depend upon the development of
end use industries. The development of such end use indus-
tries may not occur répidly,zg'but to the extent that techni-
cal service is justified to develop the markets as new
“industry becomes established, future manufacturing of the

intermediate chemicals for these end uses is more likely.

Agriculture

The opportunities for the manufacture in volume of

8 ' .
2 "Market Data," op. cit., pp. 39, 41.

29For instance, as stated earlier, the plastics in-
dustry appears confined to construction (in a lumbering
province) and consumer items, without development of compon-
ent parts or packaging.
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fertilizer or pesticide on the British Columbia coast are
believed to be negligible. Trail overwhelms the fertilizer
business, supplying the Praifies, the Pacific Noxthwest, and
some Asian countries. This market is not studied further
here. The pesticides a¥e small markets. Although some
agricultural products are used in the Frasexr Valley, the
large market area would appear to be tﬂe Prairies where even
in the late 1950's little was used.30 Conditions have
changed in the 1960's such that manufacturing has begun of
urea both at Calgary and near Edmonton, of 2-4-D neaxr Edmon-
ton, and of mercurial seed treatment atkCalgary; Facilities
for manufacturing other agricultural products may Se esta-~
blished in that area. The likelihood of ammonia manufacture
in British Columbia in éddition to Trail facilities would
séem to depend upon another metallufgy market occurring

rather than the satisfaction of the agriculture market.

Soap

The growth of synthetic detergents consumption de-
pends primarily upon two things. The first is.the displace-
ment of hard soaps, and the second.is population. The

combined effect resulted in rapid growth in the past, but

0] . . . .
Canadian Chemical Journey, (London: Canadian Section,
Society of Chemical Industry, 1958), p. 54..
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the first factor now has a low impact. Hard soap shipments
in Canada declined from 92 to 88 to 86 million pounds for
1961, 1962, and 1963 while dry and liquid synthetic deter-
gent shipments increased from 231 to 252 to 269 million
pounds.3l Population alone would increase dry detergents
from 182 million pounds in 1962 to 210 million pounds by
1970. Displacement and other uses could boost this figure
to 220 ﬁillion pounds. Factory shipments of dry detergents
were 197 million pounds in 1963, and production increased 5

million pounds over 1962.

Oil and qgas

The'oil and gas industry has shown good growth in the
production sector in the northern interior of British Colum-
bia for some years. The manufacture of chemicals for this
market, however, not unlike the market for agricultural
chemicals, appears to be established in Alberta near Edmon-

ton close to raw materials and markets.
IX. ENTRY-

The previous discussion of industrial consumption of

heavy chemicals in British Columbia discloses two possibilities.

1 . ..
"Market Data," op. cit., 46; Canada. Dominion Bureau
of Statistics, Synthetic Detexrgents, Dec. 1963, Table 3.
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The need for ingreased supply of chemicals for the pulp and
plywood industries is evident. The supply of chemicals for
plastics and detergents is an added possibility. Further
development of these possibilities will follow in éhapters
IV and V. The possibility of chemicals manufactured for the
agriculture and oil and gas industries will not be consid-
ered further. The large captive market for cheﬁicals at
Trail in the metallurgy and fertilizer indusfry is of little
use in the development of this study because of their con-
solidated expense figures, so that:further reference to this

case will be limited.



CHAPTER IV
ECONOMIC REQUIREMENTS

The economic feasibility of establishing manufacturing
facilities will depend primarily upon return on investment
and a consideration of intangible factors. One of the essen-
tials of a return on investment calculation is revenue,
which can be estimated when market data, which haé been dis-
cussed in Chapters II and III are combined with selling
price information, thch wiii be discussed in Chapter V.
Expense, another essential of a return calculation, results
from a combination of economic resources, principally, an
efficient combination of raw materials, labor, capital, and
technology. A discussion of these resources with the excep-
tion of capital which is also postponed until Chapter V forms
the substance of this chapfer. A blend of literature and
local information is agéin employed to present these data.

A note on intangibles is discussed under timing and a note
on government action is discussed under tariffs to complete
the chaptex. All this infoxmation'forms the basis for the
determination of manufacturing expense which are estimated
when rate of return is calculatéd for individual plant ex-

amples.
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I. RAW MATERIALS

Inoxganic Raw Materials

Most raw materials are currently supplied from out-

side the province.

Salt. The raw material for the manufacture of cgustic-
chlorine and sodium chlorate is common salt. No commercial
deposits are available in British Columbia, the present
supply to Vancouver being shipped by oéean freighter or barxge
from San Francisco or Mexico. The cloéest commercial land
deposits of salt are the Great Salt Lake area.iantah, and
the deposits northeast of Edmonton. >The Alberta salt beds
supply brine for the caustic-chlorine.plént north of Two
Hills, and this plant also supplies salt for railréad‘ship—
ment to the Trail plant. The cost of salt from these
sources is summarized in Téble X with transportation shown
separately. The estimateé for transportation iates would be
for large volﬁme shipments in large units (90 ton cars)
similar to fhe rates for other chemical materials over similar
distances (some typical rates are shown in Appendix B-1).
Mexican salt is the most economic material on the cpést. The
price of this salt has increased slightly at the source, bﬁt
the transportation cost has been reduced by the use of large

30,000 ton. self unloading carxriers. Foxr inland locations,
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TABLE X

SALT COST FROM VARIOUS SOURCES TO BRITISH COLUMBIA SITES

in dollars per ton

!

e — —— —_—
et e e —

SOURCE COsT _ ' TRANSFER TO DESTINATION

VANCOUVER PRINCE PRINCE TRAIL
RUPERT GEORGE

MEXICO $1.25° 6.00est. 7.50est.

' a ' c
SAN FRANCISCO 5.10 4.25-6.25

| b d
ALBERTA 2.00 0.25est. 12.50est. 22.00
SALT LAKE 1.50est. 10.75est.
Jources:

a - . .
Preliminary Statement of External Trade, Victoria: Bur-
beau of Economics and :Statistics, 1962.

b .. . . .
Canada. Dominion Bureau of Statistics, Chemical Products,
Materials Used, 1960.

C. . . .
Private Communication.

dTariff (36,000#) commodity rate.
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volume and otherx considexations are involved. Albexta salt
has been purified before shipment to Trail which reduces in-
vestment for brine facilities at Traii. Electric Reduction
Co. in Vancouver similarly 1imits}its investment in brine
.facilities by purchase of purified brine '"over the fence"

from Hooker.

Sulphur and sulphides. @Qulphur from the Peace River

area of British Columbtia or Alberta, which has been recovered
from natural gas, may be available on the coast for as low as
$17 per ton. Such a price allows the sulphur plant $8 and $§
for freight. Sulphide may be available from Brittania for $5
per ton, or $lb per ton of sulphur at 56 pér ﬁent sulphur cén-
tent, with aﬁ iron oxide credit possible of $1 per toh.l
Bulphuxr from these two sources is one of the.few commercial

raw materials available within the province.

Alumina. Bauxite for alum manufacture is shipped from
Jamaica or British Guiana. A current domestic price for
bauxite is $30.50 per ton (pius freight). A plant in Alberta
uses purified alumina hydrate from.Quebec which reduces in-

vestment for alum manufacture.

1 . ..
Private communication.
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Phosphate. Phosphate roék is imported from the United
States deposits in Montana and Florida. Phosphate rock from
the Montana deposits is currentiy shipped to Trail (Consoli-
dated Mining & Smelting has an interest in thé Montana ven-
ture), and a small amount is shipped to the céast costing
$7.74 per ton plus $8.26 freight or $16 per ton.2 Large
shiéments of lb,oooltons would be necessary for Florida
" material to compete on the coast. Small shipment freighﬁ is
estimated to be $13 to $14 pex ton.3 A small amouﬁt of mater-
ial of the right qualit? for animal feed is,iﬁported from
Japan and Europe. The cost is $77 and $53 per ton respect-

ively plus $34 freight or $111 and $87 per ton.

Potash. ‘Fertilizer requirements for potash have been
imported in the past from the United States (price $28.20
plus freight), but Saskatchewan is now a major supplier since

deposits. were developed there in 1963,

Sodium Sulphate. Salt cake, a major requirement for

the British Columbia kraft pulp mills, is available as a nat--
ural material from Saskatchewan deposits or from alifornia.

The posted price is $16.50 per ton. The competitive price

2 . .
External Trade, plus railroad tariff.

34 . e s
Private..communication.
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would allow freight which is a minimum of $10.60 pei ton in
90 ton cars from Saskatchewan to Vancouver. The ocean
freight rates from California, similar to salf, would be
$4.25 to $6.25 per ton. A large proportion of the British
Lolumbia iequirements have been imported from Califbrnia in
the past (20,600 tons in 1§62 of an estimated 59,000 tons
consumed). Duty would be subject to 99 per cent drawback on
this material because most’of the pulp utilizing this mater-

. . 4
ial is exported.

Organic Raw Matexrials

Organic raw materxials may be derived from coal, o0il
and gas, or agriéultural prcduéts. Raw materials for chemi-
cals derived from o0il and gas are not generally held as
cheap, because they have a high value as various alternate
types of fuel..s. A small amount relatively of the o0il stream
(about 2 per cent), however, is all that is required as petro-
chemical raw material. Currently, British Columbia require-
ments are derived from o0il in Alberta and California.5 With-

out a steel industry there does not appear to be a likelihood

4" : : .
Canada. Department of National Revenue, Memorandum
D 17-4, Jan. 2, 1958,

5 . e .
- The products from the production and refining of Brit-
ish Columbia 0il are not used at present as organic chemical
raw materials. '
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of organic raw materials from a coal source, althodgh this
source is generally recognized to be cheaper than oil. ®Even
if a steel manufacturer starts refining .ore in British Colum-
bia the volume of organic oils would be small.6 Agricultural
sources have been.developed for specific purposes, none of
which are a conceérn to this study. Chemicals from wood or
wood pulp operstions have not been developed in British
Columbia, and this source likewise is not a concérn of this
study.7

Various location possibilities are involved with oil
and gas as raw materials. One is location at the source;
in this case examples exist in Alberta. A second is location
along a pipeline, but.there is no market opportunity in this
case between Alberta or northern British Columbia and Van-
couver., A third is location at the end of a natural gas
pipeline near a market, of which there is no example at the

British Columbia coast terminus. A fourth is location near

6Cuxrent estimates assume a minimum 300,000 ton refin-
ery, from which production of 6 million pounds of organic o0il
is estimated based upon Eastern Canadian steel figures.

7Some of the chemicals derived from wood pulp opera-
tions include alcohols, acids, terpenes, and lignin. Markets
are small for these materials. Alcohols and acids from oil
and gas at Edmonton are in good supply. Terpenes would have
a market similar to oil xylenes. Lignosulphonates (from lig-
nin) are a future possibility with.market development. Over
4 million pounds of this material was imported fhrough British
Columbia during 1962.
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a refinery, of which there are no cases in British Columbia.

A multitude of products is possible when gas and oil
are used as raw materials. Clarity for the purposes of this
study would not be aided with an enumexétion. Two broad‘
situations are noted at this point. Firstly, gés and oil may
be further subdivided into gas, light-hydxocarbon liquids,
refinery gases, and refinery liquids. Secondly, the location
situation that has occurred in Alberta and British Columbia
should be noted. 1In Albexta, close to the éource of raw mat-
erials, gas, light>hydroca1bon liquids, and refinery gases
are used to manufacture polyethylene, alcohols, aldehydes,
and acetic acid; and, close to markets as well, these sub-
stances are used to manufacture glycols and amines (although
material manufactured from refinery gases is shipped from
Sarnia, Ontario for part of this process). Formaldehyde is
manufactured in Vancouver from methyl alcohoi manuféctured in
Edmonton. The price of methanql in duty free use is 24 to 36
cents per imperial gallon with freight of 1/2 cent per pound
(total 3.6 to 4.0 cents per pound).

In British Columbia, no primary organic chemical manu-
facturiﬁg has occurred to date, although the petrochemical
toluene may be derived from refinery liquids, which is done
in California and imported for use‘in the manufacturing of

phenol. The price landed in Vancouver, duty paid, is
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estimated to be 4% cents per pound. The price will not likely
increase uhless world crude oil prices increase. A decrease
in price to about 4 cents might occur with manufacture in
British Columbia. Benzene, toluene, ethylbenzene, and mixed
xylenes may all be recovered from refinery liquids and used
in the manufacture bf intermediates, detergents, and many
othe; products. The economics Qf their recovery will be re-

viewed in Chapter V.

Materials and Supplies

The cost of chemicals, minerals, and catélyst supplies
are expected to be fairly stable and represent about 1 to 7
per cent of manufacturing costs (see table in Appendik B-2).
The increase in the cost of maintenance and consumed mater-
ials is generally not significant in the short run unless a
change in price, ox usage, or per cent of manufacturing costs
is significant.8 One journal artiéle about estimating future
costs in the chemical industry giQes factors of four per cent
for maintenance and one per cent for supplies, packaging,

. 9 . .
taxes, and insurance. This article also suggests a one per

8 . . . ' '
In a corrosive chemical plant maintenance costs may be

quite high especially after new equipment has gone through the
break-in period.

9 . . .

W. Copulsky and R. Cziner, "Estimating Future Costs,"
Chemical Engineering Progress, 56 (Reb., 1960), .46. These
United States factors should apply in Canada. :

A
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cent inflatioﬁ factor. Graphite costs are significant for
electrolytic industries such as caustic-chlorine and chloz-
ates. Price increases have averaged about oné cent per
pound per year or about two per cent and are assumed to con-

tinue in the future.
II. OTHER RESOURCES

Labox

The supply of labor is assumed to be adequate for any
plant locations which are possible in British Columbia. The
demand from the chemical industry is t&pically small. Skills
and price are the two prime conside;ations. Four basic chemi-
cal plants in the Vancouver area employ 155 tétal personnel,
a new plant in Nanaimo employs 35. The 1958 and 1959 Domin-
ion Bureau of Statistics chemical and allied products,~summary
of personnel, indicated 728 and 755 employees in British
Columbia with roughly one-third offlce and superv1sory staff.
The oil reflnerles (1400 employees approxlmately in 1959-1960)
and pulp mills (9496 employees in 1961) would have demands
for many skills.similar to the chemical industry and are also

. 10 .
a potential souxce of supply. Contract maintenance and

lQI‘he pulp mills will undoubtedly be the large demand
area in the near future as a result of the many new mills.
This mgy tend to bid up price. Oil refining is practically
stagnant in requirements and employees actually decllned in
1960 over 1959.



82
operation is available from one company in British Columbia
which is an additional source of supply.

| Qome of the skills requixed,in the chemical industry
would bevprovided by the current chemical engineering gradu-
ating classes in Vancouver which number approximately 25,11
and which are moie than adeqﬁate for current British Columbia
requirements. A like number graduate in chemistry each year.
In two years, technologists trained in British Columbia will
élso be available to the chemical proceés industries. Job
functions of technically trained people vary. One survéy
resulted in the figures given in Table XI. As some individ-
uals serve in more than one function, thé total is greaterx
than 100 per cent. A heavy chemical plant in British Colum-
bia might have 10 per cent university graduateé, distributed
to management, design and construction, bperafi§ns, and
sales-—technicai service. Little independent research and
development has been done iﬁ British Columbia up to the
present time.

The wages and salaries in the industry are relatively.
high in comparison with manufacturing generally; The wages’

paid in the o0il refining industry lead in British Columbia

11
"Chemical Scientists and Chemical Engineering Stu-

dents," Chemistry in Canada, 14 (Dec., 1962), 48.

\



TABLE XI

TECHNICAL JOB FUNCTIONS

percentage distribution

83

JOB FUNCTIONS ENGINEERS CHEMISTS
Operations 32.5 15.1
Design and Construction 25.0 : 2.2
Research 25.0 75.7
Development 50.0 43.0
Bales 3.3 5.7
Purchasing 0.8 -
Other 7.5 1.4
No Answer --- 1.6
144.4° 144.7°

®Individuals reporting more than one classification
bring the total over 100 per cent.

Source: Administration of the Chemical Enterprise
(C. Berenson Ed., New York: Interscience Publishers, 1963),
p. 174.
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followed about four per cent less by pulp and paper and the
large chemical plants. Smaller plants and allied products
follow about five to twelve per cent less than this, while
manufacturing generally is 15 per cent less. Basic wage in-
creases were three per cent in 1958, have recently been
greater than 3% per cent, and will be assumed to be about 3%
per cent or 16 cents per hour per year in the near future.

To calculate labor costs, the basic rates must be in-
creased about five per cent to arrive at earnings because of
shift premiums, overtime work, and other allowances, plus as
much as 29 per cent foxr legal, cont;act, and non-contract
fringe benefits. A typical structure for a large chemical
plant in selected years is shown in Table XII. An average
basic wage ¢urrent1y of $2.80 per hoﬁr thus.Eecomes a labor
cost of $3.75 per hour which when multiplied by 52 weeks of
40 hours is equivalent to $7800 per year per employee. Some
blants will have lower cosfs as notéd above. Contract wage
rates are generally higher (in 1964; $2.47 to $3.47 per hour),
and fringe benefits lower. A contracf forx labér.also involves
a percentage contractor's fee (from 15 per cent to 5% per cent

depending upon the amount of the contract).

Utilities

Chemical processing requires process heat, cooling, and



TABLE XII

WAGE STRUCTURE IN THE BASIC CHEMICAL

OF .BRITISH COLUMBIA .

average in dollars per hour

85

INDUSTRY

YEAR BASIC ‘EARNINGS FRINGE ADDED
1964 2.79 2.94 3.74

1962 2.59 2.72 3.33

1958 2.30 2.33" 2.80 est.
Source: Private communication.
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mechanical energy. Normal requirements are currently pro-
vided as follows: heat with oil, gas, steam, or electricity;
cooling‘with air or water from domestic supply, the ocean,
or a river, or wells; mechanical energy with steam or elec-
tricity. An additional extremely important consideration is
the chemical reaction energy required for the electrolytic
industries such as caustic-chlorine, and chlorates. Utilities
supply is not generally a problem. Effluent water must be
controlled properly. Some cost considerations will be briefly
diséussed.

Fuel gas used directly for process heat or indirectly
throughAsteam generation is available on an interruptable
basis for fourxr cents per hundred thousand BTU (therm) orx
approximately 46 cents per thousand cu. ft:‘(MCF). The cost
of steam from gas value is thus 42 to 43 cents ﬁer thousand
pounds. Oil is required as standby fuel. In the smaller
plants, at low consumption, gas rates will increase to nine
cénts per therm.

Process water cost depends upon the capital cost in-
volved with inlet, outlet, and distribution systems which may
be extensive. Domestic water in the Vancouver area is avail-
able for 15 to 25 cents per thousand Imperial gallons. Addi-
tional service costs may be included in municipal tax struc-

tures. Gas and water rates are assumed to be stable in the
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near term although Vancouver city increased‘its water rates
in 1965.

Electricity rates depend upon total consumption, power
factor, and load factor. Electrolytic rates averaged 3.5
mills in 1958, 4.2 mills from 1959 and will most likely
approach 5 mills in 1966. Present motorbload rates are
assumed to be 5 to 8.5 mills (including 5 per cent sales tax)

for maximum load factor and loads greater than 200 H.P.

Transportation

Chemical prices are often f.o.b, factory. When
freight is equalized, it is a transportation cost,lbut it is
recognized here as a decreased price for revenue. Manufact-
urers in British Columsia have notvincurred any appreciable
transportation costs through ownership of barges, tank trucks,
and containers, but tank car leasing is often an expense.
The current cost to lease tank caxs on long term contracts is
apprdximately $2100 per year each. The cost to lease tank
cars in the future is assumed to increase approximately 15
per cent in 1966. Maintenance costs associated with tank cars
may also be incurred by the manufacturer.

Radical changes in transportation are not expected in
" the short run, but costs can be reduced. The cost for chlor-

ate cars may be reduced 10 per cent by a change from tank cars



88
to hopper cars. - "Cyer the fence'" plants incur no tank car
expense to the exéent of the adjécent market. Captivé use
also obviates tank car expense. The customer may reduce
costs, even if the chemical plant is not adjacent, by the use
of changed unloading facilities to accept larger shipments

such as barge loads instead of tank cars.

Technology

There is often more than one process route or method
~available to manufacture a chemical. Each manufacturer may
or may not have developed his own procéss although typically
the local manufacturers have developed their own processes.
Minor refinements in technique may also be developed by in-
dividuals who license another's process. Brief comments on

‘local manufacturers' processes are pertinent.

Caustic-chlorine. Two basic types of electrolytic

cells are employed fo; éauétic-chlorine manufacture--the mer-
cury cell, and the diaphragm cell. The mercury cell has a

high‘mercury cost, but produces a pure caustic directly which
is desirable for viscose rayon, and transparent cellulose

film manufacture. The diaphragm cell produces a weak caustic
which is concentrated for sale and which contains salt impur-
ity alfhough this is of no consequence for a majority of uses

including pulp. The Hooker cell is most commonly used as a

’
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diaphragm cell, and this cell is employed exclusively in
British Columbia including license at Trail, and Two Hills,

Alberta.

Chlorate. Various techniques are employed by the few
manufacturers of chlorate. Method may be slanted towards
power costs or graphite costs in a given situation. In Van-
couver, the present situation encourages reducing graéhite

costs.

Phenol. Five processes are available to manufacture
phenol. Plant séale and byproducts are a concern with the
various processes. A tie-in with caustic-chlorine49perati0n
and large scale is required with one. Disposal of salt cake
is required with another (not a disadvaétage locally, but a
byproduct of low value). A third requires disposal of poly-
phenols and alsc some integration. A fourth and newer proc-
ess requires disposal of acetone. The fifth and latest com-
mercial process does not involve bybroduct disposal directly.
A cheaper starting material, toluene, is required with the

fifth process developed and used locally by Dow.12

2 . L .

The price of benzene is now less than toluene in
eastern Canada with the supply situation recently developed
there. See p.1l06.
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Formaldehyde. Three processes are licensed to manu-

facture formaldehyde.

Petrochemical Processes. Many major oil companies have

deyeloped their own processes. Research corporations such as
Universal Oil Products (U.O.P.) have also developed processes
which are available for license. The economic feasibility of
a U.0.P, Udex extraction unit for fhe manufacture of benzene,
toiuene, a;d xylene will be considered in Chapter V. A fur-

ther review of petrochemical processes is not pertinent to

this study.

Technical service

Technology does not end at the factory gate. The de-
tail requirements of an industrial market have been described
as dollars to the purchasing agent, methods to the produc-

. . . 13 .
tion manager, and technology to the scientists. The import-
ance of supplying proper technical service to maintain markets
is stressed everywhere. Technical service developed during

the_1930's,14 and is a recognized approach for the direct

3Chemical Marketing in the Competitive Sixties (Ad-
vances in Chemistry $eries No. 24, Washington: American Cheni -
cal Society, 1959), p. 59.

1

%E.H. Hempel, The Economics of Chemical Industries
(New York: John Wiley & Sons, Inc., 1939), p. 36.
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. . . . 15 . .
selling of industrial chemicals. The direct channel of dis-
tribution is employed by the basic chemical manufacturers in
British Columbia utilizing local or home office personnel.
Pulp bleaching methods, techniques, materials handling, and

equipment are part of the service to the pulp industry.

Timing

One of the major considerations regarding an investment
may be timing. Many things may be forecasted, but reliability
for some of the factors will be poor. The intangibles that
- must be considered include economic conditions, inflation,
costs, prices, market share, plant safety, and plant morale.16
Even with reliable market data and production forecasts one
canﬁot be certain ofvhow the competition will react. Some

of the price and competitive implications will be discussed

further in the next chapter. No attempt is made here to

5Direct selling contrasts markedly with the extensive
distribution system required for the marketing of chemical
consumer products. Heavy inorganic chemicals supplied to a
few users in a small area makes direct sales logical. Many
users over a large area would require middlemen. Hooker, in
this region, are committed to basic inorganic chemicals and
direct selling. Dow, in this region, has a separate sales
organization to handle its other interests. Long run diver-
sification is involved and the choice may be of vital conse-
quence--an early omission in vertical integration may be a
costly oversight. Ibid., p. 196.

16 . e . .
H.A. Quigley and J.B. Weaver, "Economic Considera-
tions in Postponing Investment,'" Industxial and Enginerring
Chemistry, 52 (Nov. 1960), 57A. -
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review economic conditions in several countries or areas of
the world where much of the product of the British Columbia
forest industry is marketed; the product which has consumed
basic chemicals in its manufacture. The pulp and paper in-
dustry should be familiar with these foreign conditions as
should a chemical manufacturer if ﬁis market is largely ex-

port.

Tariffs

The current meeting of the General Agreement on Taxr=-
iffs aﬁd Trade (GATT) may result in ffeer trade. This Qas
the general purpose of the "Kennedy round" after Piesident
Kennedy was given authoritylfo reduce exiéting United States
tariffs. In Canada, the recommendations of the Tarxiff Boaxd
Reference izb--shemicals, which has held heaxingé over éev-
eral years, have not been released. Notwithstanding the out-
come from the foregcing, the situation is probably cleaxr--
tariffs offer little protection for domestic producers of
heavy chemicals. The following chemicals are duty free for
British Preferential or Most Favoured Nation: phenol for
plywood glue (item 922), maleic anhydride (item 923), formal-
dehyde (item 2196), and detergent alkylate (item 26§6).
Benzene, toluene, and xylene have a tariff éf approximately

one per cent (tariff item 269 - 1/3 cent per gallon). Salt
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cake, chlorine, caustic soda, sodium chlorate, sulphuric acid,
and alum are‘subject to various duties under different tar-
iff‘items, but when these chemicals are consumed in pulp
which is exported there is a 99 per cent drawback (Memoran-
dum D17-4). The Lanadian government is not likely to grant
tariff protection when the nation is a world trader. Tariff
protection is probably not wanted in aﬁy case if an_exﬁoxt
.market for chemicals is desired, although foreign tariffs

may prohibit export entry even with a free domestic policy.



CHAPTER V
ECONOMIC FEASIBILITY

Economic feasibility is used here in the sense of
return on investment. Profitability is also measured by
turnover and margin when fixed investment is not assignifi-
cant as it is in the chemical industry. There are also other
factors to consider for decision making sﬁch as reliability
of data, market trend, risk factors, technical features, and
availability of capital. The previous chapters have out-
lined market trends, and technical features. Of course, all
data are subject to question. This chapter will review the
issue of supply of capital, andvthen give the results of
rate of return calculations. Either subject could be con-
sidered first, but capital is here looked upon as another re-
source to be considered before all resources are combined to
show feasibility.

| The amount of capital required for investment in the
heavy chemical industry of the province will be indicated by
referring to local plants. Of course these investments are
only a part of the total picture in approved or rejected
projects which the parent corporations will have considered.
How these investments fit in the total scheme of things can -

be deduced from a review of the financial statements of
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parent corporations. Thus, total corporate capital require-
ments for a given period are reviewed, and their source
identified.

Continuing, the rate of return on investment for local
examples is calculated Ey bringing together investments, rev-
enues, and expenses.‘ Included in this section is a discussion
of the composition of éssets provided from investment capital,
though finite examples are not given; a review of chemical
prices to use with market data; and an explanation of addi-
tional items of '"fixed" expense including depreciation, taxes,
insurance, and débt chérges. The net profit results areiused
to show payout ox simple rate of return, and discounted rate
of return, to incorporate interest. Other return methods,
and differences between methods are not reviewed here.
Finally, whether the calculated rates of return deduced from

the above meet any required standard is considered.
I. FINANCING

Requirements

Problems in financing are not indicated until firm
size is considered. The extent of some recent local invest-
‘ment decisions involvés some small amounts below a million
dollars, and assuming constxuction'approximately the year be-

fore operation, items such as Hooker Chemicals caustic-chlorine
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plants --$12 million invested when assets were $134 million,
an additional $8 million invested when assets wére $269 mil-
lion, Electric Reduction Company's chlorate plant—-$4 million
invested when assets were approximately $90 million'(est.£:33
million at $2.70), and Dow Chemical's phénol plant--$5 mil-
lion invested when assefs were $l,621 million. The decisions
regarding these investments andltheir financing would have
been made some time before construction. These situations
will now be examined in turn.

The funds flow statements for Hooker Electrochemical
Corporation indicate two periods which resulted in large flows
in‘recent history during 1955 to 1956 and.1959.l The first
was the result of equity through merger: the second was the
result of an issue of debt. The first does not indicate fin-
ancing in the ordinary sense, but rather a growth which as a
result provided a broader equity base (and also horizontal
integration). Debt was 29 per cent of debt plﬁs equity in
1955, and 37 per cent in 1960 a year after the debt issue of
$21 million. The significance of the debt issue thus refers
to events latef than the expenditure of approximately $12

million during 1957 for operations commencing in 1958. The

1 .
BSee Appendix C-1 for funds flow statements referred
to in the example companies.
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funds flow duxing the 1957 period indicates operations and
minor debt provided the funds for plant and working capital.
Although debt dollars cannot be shown fo. flow specifically
to working capifal‘dollars, the balance of the 'typical"
situation is apparent when operations provides éhe fixeé
asset funds. A minor source of funds would have resulted
from reductioniof slightly high inventories during 1956 to
1957.

The funds flow statements for Dow Chemical also indi-
cate two periods which resulted in heévy flow in recent his-
tory. Financing, which had provided a supply before 1955
(princiapply convertible debentures in 1§52), was invested
during 1955 and 1956. Investment in plant of $162 million
and $189 million during.1957 and 1958 resulted'in a large
amount of debt in 1958 (net inflow $142 million).2 In the
next three years investment in plant assets was $58,.§9, and
151 million. Notes payable provided funds in 1961. Working
‘capital requirements were large during 1963 (net $84 million),
and this combined with a refunding operation of the $66 mil-

lion 1961 notes, resulted in a substantial debt issue of $100

2Dow had obtained favorable terms in the bond market
as well as making private placements with insurance companies.
C. Berenson (Ed.) Administration of the Chemical Entexrprise
(New York: Interscience Publishers, John Wiley & Sons, 1963),
p. 379. .
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million, Debt, as a percentage of debt plus equity has swung
thxough a ﬁide range during this period: 1954;-56 pér cent,
1956--30 per cent, 1958--40 per cent, 1§60--21 per cent, 1962--~

15 per cent, and 1963-~~19 per cent. The size of the Vancouver
investment and the concommitant investments near Edmonton are
practically lost in the total scheme of things. A different
analysis would be possible if statements for the Canadian
operations were available.

The funds flow statements of Albright and Wilson the
parent of Electric Reduction Company of Canada Limited, also
show two periods which resulted in large flows in recent his-
tory, although a little further apart than the two previous
cases. Edquity and operations provided funds during 1955 and
1960 to 1961 respectively for large investments in plant.

The over-all picture here clouds the fact that subsidiaries
have loans and boxrowings attested by notes to the statements.
The debt as a percentage of debt plus equity for 1962 is thus
14.5 per cent for the parent and 24.4 per cent for the consocli-
dated structure, which results in an average of about 45 per
cent in the subsidiaries.

In each of the cases above the need for substantial
amounts of funds has occurred in periods of‘from four to six
years. Details are not reviewed, but it would appear that

these moves occurred favorably in relation to the market
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averages. The equity base has been broadened in each case by
merger, conQertible debentures, and stock issue. The major
financing has not been influenced in any perceptible way by

requirements in British Columbia.

Jource

The financial requirements of the chemical industxy in
British Columbia are not substantial. In one case fairly
normal activity provided the funds to piace a subsidiary in
Canada: in the sécond and third case apparently operations
or borrowings by Canadian subsidiaries extended the subsid;
iaries' operations to British Columbia.Funds flow for growth
will be discussed.further in the second-section of this

chapter.
II. RETURN ON INVESTMENT

Investment

Inveétments are total amounts; that is, the investment
includes the assets of working capital as well as plant capi-
tal. During the initial construction, amounts of cash are
required for inventories of equipment, spare parts, and
supplies as well as start-up expenses capitalized. Operations
further require the build-up of process inventories, cash, and

a2 net balance of accounts. Funds had already been committed
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before plant construction to expand sales in British Columbia
so that the only new requirements at the time of plant con-
struction would be the result of expanded operations as they
developed, other things remaining equal (that is, funds de-
cisions previous to manufacturing decisions had expanded
sales in British Columbia.) The amounts of investment to be
used upon which estimated returns will be based are:

Caustic-chlorine

1957 - $12 million (private communication)
1962 - 0.6 million (private communication)
1963 - 8 million (private communication)
1967 - 10 million (news release)

Sodium chlorate

1957 - $4 million (private communication)
Alum

1957 - $0.5 million (estimated)
Phenol |

1962 - $5 million (private communication)
Formaldehyde

1963 - $6.3 million (estimated)

No data on the capital structure of British Columbia
firms are available, but an example of the average capital
structure for Canadian Fertilizer and Industrial Chemicals
is presented in TableriII. of intereét in the table is the

newness of the "loss firms' evidenced by their lower
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TABLE XIII

TOTAL ASSET:S & LIABILITIES
CANADIAN FERTILIZER & INDUSTRIAL .CHEMICAL COMPANIES

expressed as percentages

ASSETS  LIABILITIES

Profit Loss .. S Profit Loss
Cash 5.4 2.6 L.oans 2.1 2.2
Securities 10.0 1.0 Accounts Payable 6.0 2.6
Accounts 9.7 8.6 Tax 1.9 -
Receivable Liabilities
Inventory 13.9 6.7 Other current .0 .3
Land ’ 1.8 0.6 Debt 7.9 35.7
Building & 47,2 68.6 Othex a 18.9 19.4
EqQuipment Liabilities
Investment in 10.0 9.6 Preferred 2.7 2.2
Affiliates Stock
Other 2.0 2.3 Common Stock 24.8 29.9

100.0 100.0 B ’ N

: Burplus 35.1 7.7

Depreciation (52.5) (30.5) 100.0 100.0

& Depletion
(Percent Plant)

®Includes wages and commissions payable, dividends and em-
ployees tax deductions payable, loans from affiliated companies,
reserve for liabilities such as, guarantees, pensions, fire or
marine insurance, or Tax Equalization Reserve.

Source: Adapted from money figures in Canada. Department of National
Revenue, Taxation Statistics, 1963, p. .137.
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accumulated depreciation. In addition the debt as a percent-
age of debt plus equity is 58 per cent in these firms com-

pared with 30 per cent in the profit firms.3

Revénue

The market data have been developed for the chéﬁiCals
under consideration. This must now be adapted to manufactur-
ing and market coﬁsiderations, and price incorporated.éo that
estimates of revenue may be derived. Price changes for
chemicals in recent years have béen much lower than for other
commodities genexally.4

The two products caustic—thbrine from salt decomposi-
tion are produced in a fixed ratio which may not be so bal-
anced in the market. The market in British Columbia in the
past required additional Caustic which has been imported as
well as caustic-chlorine imported over and above this imbal-
ance. The rapid growth in bleached kraft pulp has brought

about a near balance in the market at present, and in the

3A review of over 30 United States and Canadian chemi~
cal companies for 1960 indicated net income as a per cent of
net worth ranging from O to 7 for 50 per cent debt/capital
structure trending upwards to 4 to 11 per cent for 25 per cent
debt /capital strxucture. Details are in Appendix D.

4’l‘he industrial price index for acids, alkalis, and
salts given in Bhe Bank of Canada, Statistical Summary, 1963,
with 1956 = 100 was. 1959 - 105.2 and 1962 = 103.9.
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near future expansion of the dissolving pulp market will
help to prevent an imbalance in the opposite direction. The
actual operations of the British Columbia plaﬁts must theﬁ
be phased in with total Iéquirements and,impofts provided
from plants of a parent and a competitor in Tacoma and
possibly a very small amount from Alberta. The price re-
ceived for local production has remained firm since opera-
tions began in 1958 (chlorine $60. caustic $54 bulk--$55
tank cars per ton).5 The last time price iﬁcreases oécurred
in the western provinces was in l§57, alfhough increases
have occurred since in the eastern provinces. Any shipments
to Castlegar or Hinton, Albérta are also freight equalized
with Trail and Two Hills, Alberta. The competitive situa-
tion will likely prévent piice increéses in the near future.
""Over the fence" plants will save pulp producers transporta-
fion costs as wéll ($6.50 to $2.00 per ton plus insurance
on the coast). |

The market for sodium chlorate in the pulp industry
is growing to meet the supply which can be manufactured
locally. Originally, plant capacity was required to supply

a uranium mining and a herbicide market. The loss of the

5. . . .
Private communication.



uranium market, competition from chlorine bleaching, and
potential competition from pulp mills making their own
chlorate in solutidn brought about a price cut of 6 per cent
in 1960 ($160 to 150 per ton.)6 The price has been firm
since thaf time, and no increasesvare expected in the future
with potential competition from pulp mills or other chemical
manufacturexrs. Operations above local nominal capacity and
shipments from parent plants in eastern Canada will maintain
supply until about 1967. Beyond this immediate period, the
market growth for bleached kraft pulp and increased chlorate
bleaching may Jjustify increased manufacturing capacity.

Alum capacity is probably sufficient for the near
future (7600 tons per year market and 14,000 ton capacity),
and competition without raw material price increases will
prevent alum price increases (price is about $lb per toniless
in the east). The last increases occurred inAléél when baux-
ite list price incxeasedA3O per cent which as 25 per cent of
operating costs represents 7.5 per cent of total cost, and
alum price increased 4 per cent within 6 months ($50 to $52

per ton), or about one-half the cost increase.

6_ . . . . . .

Private communication and also the list price, which
when quoted is from the quarterly price reports of Canadian
Chemical Processing.




Benzene—Toluene-Xylene 2000 BPD Detexrgent
250 T 267 B-T 307 B-T-EB 410 B-T-X 25MM# /yr

440 . 470 540 720 2000
64(8) 64 - 64 64 160
125 145 170 170 115
50 50 50 50 15
36 38 . 40 40 5
12 13 15 20 400
111 118 125 125 33
44 47 50 50 20
- - - - 20
862 945 1054 1239 2768

1250 1350 1580 2100 4250
388 405 526 931 1482
194 203 263 465 741

304 321 . 388 590 774

13.7 13.6 15.5 - 23.6 117
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Sell. Gen. Dividend -
- % Sales % Sales Payout %
71.9 11.0 59
63.6 . 16.2 33
77.3 9.2 55
65 16.8 31 + stock
74 7.4 57 + stock
—e==BHm——- 67.5
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(=== mB85 - 25
----- 84~~~ 42
72.25 17 .4 39
75.8 8.3 46.5 + stock
60.6 21.8 50 + stock
78 11.6 45
70.5 10.9 43 + stock
71.5 13.8 -~ 40
| 65.0 26 -
76 14 41.3
67 13.8 16 + stock
91 ‘7.9 125
62 26 stock
66 13.6 29.4
75 20 71
65 26 61
61 8.9 -
70 15 55
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Balt cake list price declined 3 per cent in 1960 and
has remained firm ($17 to 16.50 per ton).

Formaldehydé list.price has increased a little, 7 per
cent in 1966 over 1958, and:4 per cent in 1§64 over 1960 .
(3.50 to 3.75 to 3.90 cents per pound, 37 per cent uninhibited).
The increased supply of natural gas and light hydrocarbon
liquids will help maintain the price of raw materials and
primary chemicals such as methanol, constaﬁt. .The increases
in formaldhyde price are less likely to be repeéted in the
near future. The increase in formaldehyde capacity on the
coast will help maintaiﬁ the present price situation which
aided the justification for this capacity in the first place.7

Most markets and prices of immediate concern have now
been reviewed with the exception of phenol; This product'and
other primary organic chemicals will be looked at generally.
A heavy chemical does not usually entail great risk because
the market is known, assured, and readily forecast. This is
the result of the consumption of these chemicals by bésic

industries which have been established within a region.

7The price situation for formaldehyde is beyond the
scope of this study. The major supplier in the recent past
in Edmonton prefers to.upgrade this material to pentarythritol.
Rail shipments of methanol or formaldehyde from Edmonton are
also subject to competition from imports by ocean transport.
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Petrochemicals after their introduction may move into this
area, price declipes occur, and overcapacity may accelerate
the process, which apparently happened with phenol. The
supply has had a drastic effect on the price of phenol re-
cently, the price declining two cents per pound in 1962 and
another two cents in 1963 to settle at 12 cents per pound.
Petrochemical capacity has greatly expanded the supply of
benzene, toluene, and xylene in recent years and prices have
declined in eastern Canada 25 per cent, 10 per cent and 7%
per cent respectively to 29%, 32, and 37 cents per impexial
gallon delivered (3.4, 3.7 .and 4.25 cents per pound). These
prices are likely‘now at a stable level, because where fhey
Qere at one time éreater than coal derived material, they are
now approximately equivalent (36 to 35 cents per imperial
gallon). The supply and price effect is not so severe in the
west, and price will likely remain stable with transportation
the barrier. Duty for these materials at 1/3 cents per gallon
is approximately one per cent. A decline in price for detexr-
gent alkylate occurred, as an earlier example, from 26 cents
pexr pound to 12% cents from 1948 to 1951, and since has grad-
ually declined to 10.2 cents. The decline in the price of

styrene has been less pronounced declining from 13 to 11%4%
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cents per pound since 1958.8 Guch declines in chemical
prices have had an adverse effect upon the earnings of Dow
Chemical Company who are large manufacturers of phénol énd
styxéne, but these price levels will probably be maintained
in tbe future settling in'the 10 to 12 cents per pdund.range,
and manufacturing costs sufficiently below these prices will
be required to realize a profit.9 Whether there is any élas-
ticity of demand or whether a possible shift of deméﬁd could
occur for some basic chemicals with this decliniﬁg price
situation is not known, but some substitution in end,qse may

occur through time.

8’l‘he price of styrene dropped 4 cents per pound in the
planning stage of facilities for the Cosden styrene plant in
the United States. E.V. Anderson "Styrene-Crude 0il to Poly-~-
mer," Industrial and Engineering Chemistry, 52 (July 1960),
550. - . :

9A large world supply exists from overcapacity in the
United States and Europe. Low quotations for phenol, styrene,
and detergent alkylate were.10.5, 10.2, and 6.4 cents per
pound in Belgium, Italy, and Belgium last year. P.W. Sherwood,
"Use This Correlation for Forecasting Petrochemical Markets,"
Petroleum Refiner, 42 (Jan., 1963), 140. If 1.7 cents freight
is added, and these items are duty free, landed price would be
12.2, 11.0 and 8.1 cents per pound. This would supply phenol
competitively with and detergent alkylate cheaper than domes-
~tic sources. Large reductions in price for new synthetic
chemicals are not unusual, but phenol is not that new. The
price for this chemical in the United States was 10 cents per
pound in 1936, before demands increased and ..new petrochemical
sources began producing. W.L. Faith, D.B. Keyes, and R.L.
Clarke, Industrial Chemicals. (New York: John Wiley & Sons,
Inc., 1957), p. 588. ' :
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The revenue to be derived for chemical plants may now
be summarized utilizing market data and price information.

This is portrayed in Table XIV.

Fixed Expense

Depreciation., A straight line depreciation policy is

followed by the Canadian organizations with local plants.lo
The capital cost allowance permitted by‘tax regulations is
actually a declining balance method, but on a modest basis
(barring some recent special regional allowances) so that
small plant additions would maintain actual depreciation
charges relatively constant. Rather than involve the de-
tails of capital cost allowance of each case, a uniform fig-
ure of five per cent will be assumed for profitability esti-
mates and purposes of comparison (Hooker recently has been
4% to 5% per cent, Dow 7 to 16 per‘cent, Aibright and Wilson

6 per cent, Consolidated Mining & Smelting 6% per cent).

Overhead. Overhead costs over and above local ex-

penses include general, administrative, and selling expense.

10from their annual reports, Dow Chemical in the United
States follows a declining balance depreciation policy, and
Allied in the United States uses the sum of the digits method.
Albright and Wilson follow a standard high book depreciation
policy for interdivisional comparison, which is not allowed
here for estimates of profitability which are to be compared
to other firms. Private communication.



TABLE XIV

REVENUE FROM BASIC CHEMICAL MARKETING IN BRITISH COLUMBIA

in thousands of tons and thousands of dollars

YEAR CAUSTIC REVENUE CHLORINE REVENUE ‘SODIUM REVENUE ~ PHENOL REVENUE
CHLORATE
thousand thousand thousand thousand thousand thousand thousand thousand
tons dollars tons dollars tons dollars tons dollars
1958 22.5 at $55 $1238 20.0 at $60 $1200 220 at $160 $3200 -
1959 28.0 at $55 11512 25.0 at $60 1500 20 at $160 .3200 -
1960 34.0 at $55 1870 30.0 at $60 1800 15 at $150 2250 -
1961 39.5 at $55 2172 35.0 (capacity) 2100 16 at $150 2400 -
1962 41.0 at §55 2255 36.5 (capacity) 2190 17.5 $150 2625 -
1963 68.0 at $55 3740. 60.0 (capacity) 3600 18 at $150 2700 12=at~$223.4a $2680
1964 68.0 at $55 3740 60.0 (Nanaimo) 3600 19 at $150 2850 12 at $225.0 2700
1965 68.0 at $55 3740 60.0 3600 20 (capacity) 3000 12 at $226.6 2720
1066 68.0 at $55 3740 60.0 (capacity) 3600 20 © 3000 12 at $228.4 2740
1967 68.0 at $55 3740 60.0 3600 12 at $230.0 2760
1968 68.0 at $55 3740 60.0 3600 12 at $231.6 2780
1969 68.0 at $55 3740 60.0 3600 12 at $233.4 2800
1970 68.0 at $55 3740 60.0 3600 12 at $235.0 2820
1971 68.0 at $55 3740 60.0 3600 12 at $235.0 2820
1972 68.0 at $55 3740 60.0 3600 12 at $235.0 2820
1073 68.0 at $55 3740 60.0 3600 12 at $235.0 2820

Hource:

aEffective price increases with greater local demand for plywood and lower resultant
transportation costs (list price $240/ton).

estimated from market data and list price.

60T
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This figure varies between chemical companies as a percentage
of sales from about 6 to 25 per cent.ll Precise classifica-
tion of overhead items is not known so that possible differ-
ences might be explained. 1In many of the local cases selling
expense is primarily a local expense which has been included
in the return calculations. Engineering is a usual general
expense which may be allocated in different ways. Research
and development may be handled similarly. In any event; ex-
penses of this type must be '"'reasonable” whén they are allo-
cated for tax purposes. Thexallocation‘may be accomplished
through subdivision by maﬁhour ox manpower,vinvestment, or
products. All allocation is considered arbitrary. For pux-
poses of this study some allocation by a factor pexcéntage of
sales is utilized in place of more specific information. How-
eve, such allocation is not applied arbitrarily through tiﬁe.
Initially, the extent of parent overhead is perhaps irrele-
vant to an investment decision in the British Columbia area,

. . . 1
and this attitude is also applied here. 2 Then when an

lReview of over 30 United States and Canadian Chemical
companies expenses in Moody's Industrials, 1961. See Appendix D.

12

J. Ross et al. in their article "Guidelines for Esti-
mating Profitability,” for instance, say certain areas of ad-
ministrative, selling, and general expense are relatively un-
affected--executive management, corporate sales, engineering,
operations administration, comptroller and treasurer adminis-
tration, legal and tax administration, public relations, and
donations and endowments. Chemical Engineering, 70 (Aug. 19,
1963), p. 145.
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expansion is evaluated locally, incremental costs again apply
to the additional investment, but the original investment is
then viewed as part of the parent's whole and thus allocated
some overhead expense. Such an approach considers the pit-
fall of evaluating facilities incrementally as if overhead

were never a factor for long run profi‘tability.13

Taxes. Property tax varies from municipality to muni-
cipality through assessment and mill rate differences. Assess-
ment value is reasonably established by the newness of the
investments in thé case of the plénts which are studied herxe.
Tax is then calculated on approximately 56 per cent of this
value depreciated. Depreciation allowed by muniéipalities is
not the same as fede£a1 capital.coét allowance. An average
figure for total facilities of five per cent is again assumed
thdugh such a value may be slightly high. This allowance 1is
‘made for five years only, from which time a‘dep¥eciated value
of 75 per cent original investment is assumed fol}owing muni -
cipal policy. Actual géneral and school mill rates are then

applied as they would be to the municipal assessment rolls.

Additional rates for services may apply to these specific

3Incremental evaluations by an industry can result in
over supply and depressed prices, and this recently has been
claimed of the o0il industry.
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rateg. The taxes thus calculated are approximately 1.6 to
1.7 pexr cent of investment value in the cases calculated. 1In
unincorporated areas, provincial tax assessment for general
and school purposes similarly establishes a value and uses 50
per cent to which tax is applied though the general rate is
10 mills. If additional assessments for services are not
great, provincial property tax may be approximately 1.3 per

\

cent of investment value.

Insurance. Insurance expense depends upon coverage
attempted. The typés of covérage include fire, extended cov-
erage, business interruption, boiler and machinery, public
liability, automobile and fidelity. Generalizations in this
field are practically impossible, but some are attempted for
evaluation.

Fire, extended coverage, and business interruption in-

surance apply basically to the complete plant. A review of

the Superintendent of Insurance Report Abstracts for recent
years indicates that fire premiums are about 6.7 per cent of
coverage for oil refiners and miscellaneous manufacturers.
The relative premium rate for extended coverage and business
interxuption from other sourceé is about 0.1 per cent and
0.06 per cent. These rates could not be applied without con-

sideration of risk, experience, and detailed construction.
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The risk for the above premiums is equivalent to eithex
hazardous materials (refiners), or average construction
(manufacturers). The risk might be three times as high in
sawmills for instance. Premiums may vary similarly with con-
struction over a four or five times range for construction
varying from fire resistant to wood frame. In the chemical
examples considered here investment value in>new plants is
reasonable for coverage, and the total premium rate é; 0.86
per cent of coverage for insurance expense is reasonable for
inflammable materials., Chemical plants of "all-steel" con-
struction which do not process inflammable ﬁaterials,.such as
caustic~-chlorine and acids, are assumed to have a premium
rate much less of 0.4 per cent,

Othexr types of insurancé coverage are important, but
the premium expense is much less. Boiler and machinery, and
automobile coverage depend upon speéific cases. Public lia-
bility depends upon experience and product sales, or size (by
employees or other). Additional liability coverage is avail-
able for small additional premiums, similar to ektended cov~
erage. Bonding of employees depends upon employee classifica-
tion and might cost $25‘per.supervisor per year. An arbitrary
premium is assumed of 6.65 per cent assets and 0.025 per cent
sales to allow for the expense of these last types of cover-

age (weighted to assets--consumer products would be weighted
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more to sales).

Debt. .Interest expense is not included in the calcula-
tion of returns. This is not done because capital structure
varies bet@een organizations, and furthermore any total capi-~-
tal structure bears no relation to the investment in individ-
ual projects (see discussion under requirements p. 95ff.) It
would be possible to show the effect of leverage in the return
calculations if this were desired by assuming some interest

expense and then adding back this expense after tax to derive

funds flow related to total capital.

Pxofits

Details of revenue and expense may now be brought to-
gethexr so that estimated profits may be utilized to evaluate
investments by return methods. The actual results are shown
in the appendices C-2 to -5, and.are referred to here.

The‘income tax rates are generally applied to the pro-
fit from expansions or extended operations in Canada at the
current rate of 56 per cent. For the initial investment in
Canada, the stepped tax rate is used, currently 21 per cent
of the first $35,000, then 50 per cent.

Example revenues have been considered in Table XIV on

page 109. The typical expense items which have been discussed
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in Chapter IV and the previous section of this Chapter and
which arxe uéed in the appendices are summarized under raw
matexials, labor, utilities, supplies, maintenance material,
transportation, depreciation, taxes and insurance, debt, and
general and administration. The total of these items sub-~
tracted from revenue provides gross income. After suitable
income tax deduction to obtain net income to the shareholders,
depreciation is added back and funds from operations is the
result. The funds can be accumulated from year to year until
an amount equivalent to investment is reached. This is the
payback period in years. To incorporate interesf, present
values are applied to the funds figures. A trial and errxox
process results. When the discount percentage utilized and
the years to accumulate investment are equivalent (e.g. 10
per cent and 10 years, or five per cent and 20 years) a solu-
tion is found. A few trial solutions are shown in the appen-
dices, and the final present value has been extrapolated for
caustic-chlorine and phenol and the per cent discount figure
interpolated, which is adequate considering the accuracy of
the figures. Annual present values were used, and slightly
lower rates of return would result with the use of other

present values approaching infinite tables.

Laustic~chlorine. Return on the intial investment for
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the Hooker investment in Vancouver as calculated (see Appen-
dix C-2) shows a payout of about 8 years and a discounted rate
of return from l§58 of approximately 8 per cent. Such returns
are minimally above return to shareholders during the exist-'
ence of the investment. With inflation or any increased share
value (negligible in this case) thé return would barely im-
prove the position of the common shareholder. If heavy chemi -
cals are considered té be low risk, one source indicated
target returns of 16 to 20 per cent would justify the invest-
ment.l4 Additional investment and increased scale would im-
prove the initial Hooker picture. Two factors account for the
improvement. One is the decreased inveStment in an "over the
fence'" plant at Nanaimo. The other is continued rapid market
growtﬁ which will utilize additional capacity more rapidly
barring imports or premature construction. Improved retuzrn
is indicated for the rapid utilization of cabacity at Nanaimo
(for the 2/3 capacity assumed l§64 to 1965 and full capacity
by 1966--simple returns are 7% and 6 years respectively). A
careful expansion program ih northern British Columbia would
not disrupt this picture. Also, the funds generated by Van-

couver in its firxst 6 years of operation wexre not quite

4
"J. Happel, Chemical Process Economics (New York:
John Wiley & Sons, Inc., 1958), p. 127,
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sufficient to build Nanaimo, but the present combination
could generate $lé million for a northern plant in just over
4 years. Thus fhe present earnings should sustain furtherx
growth without funds commitment by the parent in the United
States.

The return from investments in the heavy chemical. in-
dustry are well known as long run ventures. As increasing
increments of capacity are added, a smaller percentage of
idle capacity exists, so that returns should improve in the
long run if other things do not change drastiéally. The rate
of return and capacity utilization also depends upon market
share and customer preferences. Initial buying habits from
more than one supplier can be chaﬁged. Longer term contracts
can also be negotiated although pxeferenées and provisions
are not reviewed here. Other items of competition have been
discussed under technology, price, transportation, and ser-
vice.

A logical competitor to Hooker Chemicals is Pennsalt
Chemicals Corporation which held a greater share in the mar-
ket when both were supplying British Columbia from Tacoma
before Hooker built theix plaht in Vancouver. The bxofitabil-
ity of Pennsalt was less than Hooker in 1958, but Pennsalt
has apparently chosen to reinvést in diversification and not

long run expansion in this area. Recent actions by this
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company include acquisitions of Delco and Sharples in 1957
and 1962 (machinery lines), additional investment (the re-
maining 26 per cent) in a Texas company in 1§59 (sulphur com-
pounds), participation in a Netherlands fixm in 1966 and since
increased, and a joint venture.with Olin-Mathieson in 1960
(chlorate chemicals in Kentucky). The short run growtﬁ of
the firm's assets and séles has beeﬁ low, but the earnings
per share increase has been favorable: 1§56——$6.§7; 1957~--
$0.80, 1958--50.95, (3 for 1 split), 1959——$1.18, 1966-—
$§1.26, 1961--51.40, 1962--$1.61. Thus in tﬁe short run this
firm's policy has had succéssful résults.

Othex announced competitors of Hooker in the caustic-
chlorine business are Food Machinery Corporation: , and West-
ern Chemicals of Two Hills, Alberta (most recently associated
with Pennsalt). Because Food Machinery Corporation have in-
terests in an Alaska pulp‘mill, Hooker will have to protect
the northern British Columbia mafket which they are doing
with an announced plant project in Prince Rupert. Although
competition has announced projects for the lower mainland, a

. . . 1
Prince Gaeorge location in the future would be more logical. >

SA news release in July; 1964 states that Food Machin-
ery Corporation will build a $10 million plant immediately at
Squamish. They must capture some of the lower mainland market
to achieve success in this location. Woodfibre is the announ-
ced customer (News item, The Province, July 14, 1964, p. 6.)
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The market will start there in 1966 and grow.16 A volume
freight rate for Alberta salt would supply raw material at
this location competitivgly with the supply of Mexican salt.

The small plant of Consolidated Mining & Smelting at
Trail ié a special case. $Salt is expensive, but labor is
lower by 16 per cent; specific power rates are unknown but
éfe undoubtedly lower; and many other charges are lower as a
result of co-ordination of these operations with the other
1aige operatiohs; In addition, market balanée can be achieved
producing caustic pétash as weli as caustic soda. Thus, their
sfatement that scale is not important must be reviewed in the
light of the circumstahces.l7 Hooker returns appear to be-
come satisfactory at 170 tons per day (the expanded Vancouver
plant). Faith, Kéyes,-and Clark state that 260 tons per day

. . . . 18
is the economic size, which appears reasonable.

1 . . .
6The pulp mill of Canadian Forest Products is proceed-

ing at Prince George. Other mill sites planned in the area
include Bulkley Valley, Prince Geoxrge, and the Peace River.

: 17Submission to the Tariff Board Reference 120, June
10, 1963. -

18W.L. Faith, D.B. Keyes, and R.L. Clark, op. cit., p.
263. Notg that about .three Kraft pulp mills of the 500 to
750 tons per day capacity which are being constructed these
days could be supplied by a 100 tons per day caustic-chlorine
plant (disregarding caustic=chlorine market balance).
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Chlorate. The return on the initial investment for
Erco.chlorate manufacture shows a payout of about 5 yeérs and
a discounted rate of return from 1958 of approximately 12.5
per cent (see appendix C-3). These returns are reasonable
considering the remarks made under caustic-chlorine though in-
creased stock value is not known. The return was increased
by low investmenf (less fixed cost); and decreased by ;educed
selling price and lost markets. The returns on future major
additional investment will likely be less initially as a re-
sult of lower initial capacity utilization. Funds generation

has been more than adequate for future expansion.

Sulphuric Acid. Returns for the investment in a sul-

phur feed sulphuric acid plant were calculated for one year

at capacities of 25, 56, and 100 tons per day. One yeaxr return
was O per cent, 12.5 per cent and 21.7 per cent respectively
without the addition of general and administrative expense
(see Appendix C-4). Undex the circumstances a demand of
approximately 56 tons would not preseht attractive returns

foxr Allied Chemical to rebuild at Barnet which theyvhave de-
cided not to do for the présent (see Table III, p. 25). A 166
ton plént at 70 per cent capacity would havé}é simple retuxn
of 12 per cent., Present growth will reach 70 tons per day

by about 1970, so that unless new markets develop, considera-

tion of investment in a local sulphuric plant will be deferred
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until that time (see Table VIII, p. 61).

Alum. The one year return to a $560,000 investment by
Allied Chemical in a 14,000 ton perxr yeaf alum plant is 29 per
cent (seé Appendix C-4). However, at the present time com-
petition from Alberta limits the market to 7,000 tons per
year which returns 12 per cent. What might be a satisfactoxy

return is thus hindered by excess capacity and competition.

Phenol, The decline in price of phenol from 16 to 12
cents per pound reduced one year returns from 22.6 per cent
to 13 pexr cent for the Dow plant in Vancouver. The payout
is 8 years, and the diséounted rate of return 7.§ per cent
(see Appendix C-5). No selling expense or overhead has been
shown, This would be allocated from the total expense of the
Dow saleé organization which handles all Dow products. The
return to the total investment in British Columbia and.Aiberta
is no doubt better, but details are not available for the
Edmonton opeiation (and this is alsoc beyond the scope_of this
study). Maximum production of benzoic acid (limited to the
Canadian market) improves the position slightly because this
material would realize approximately 25 cents per pound or 13

cents per pound incrementally for phenol displaced in the

first stage of the process.
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Formaldehyde. An investment less than normal (no

product purification), captive use, operation at full capacity,
and no allowance for overhead, yields a one year return of 18
pex cent to Reichhold Chemicals (see Appendix C-4). The
availability of a process, plus the right price structure of
raw material and finished product enables a profitable back-
wards integration in this case. No selling expense is in-

volved in the captive use of this product.

Benzene-Toluene-Ethyl Benzene-Xylene. A petroleum re-
finer would require a 2,600 Eérrel per day extraction unit to
recover enough toluene for Dow demand. No cost is assumed for
excess liquid feed subsequeﬁtly returned to the refinery pool.
When markets exist foxr the other products besides toluene
which may be separated from the extracted organic chgmical‘
stream then for slight differences in investment the returns
are increased. One year returns for toluene, or limited ben-
zene-toluene, or benzene-toluene-ethyl benzene are thus esti-
mated to be 13 per cent, 13 per cent, and 15 per cent respect-
ively (see Appendix C~-4). Markets for any xylenes would
improve this picture still further. The market for these
basic chemicals (BTX) may be summarizéd.as shown in Table XV.
The total amount of each chemiéal is an estimate of fhe supply

from a 2,000 barrel per day Udex unit. The returns for the
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TABLE XV

REQUIREMENTS OF BTX FOR MISCELLANEOUS CHEMICALS
" barrels per day

MARKET BENZENE TOLUENE ETHYL XYLENES
million 1lbs. per year B BENZENE

15 Alkyl Axryl Sulphonate 17 - - . -

5 Maleic Anhydride 73 - - -
24 Phenol , - 233 - -
4.5 Styrene ‘ - - 40 -
Solvents | - - - 10

" Total Supply® 120 270 40 200
Excess | 30. 37 - léO

22000 BPD Udex, Canadian crude oil.

Source: calculated for given markets.
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investment in an extraction unit become attractive only when
markets for most of the chemicals exist. This is different
from the situation in Eastern Canada where the production
capacity is large, but the market predominantly benzene (see

p. 68).

Plastics and Soap. The minimum plant size for maleic

anhydride and styrene which'are manufactured from benzene and
ethyl benzene respectively would be at least 5 million pounds
per year (barring any new technological developments). As
indicated earlier in Chapter III, no feasibility exists until
a market of this size or greaféf is developed, which would be
a proportion of the present Canadian market for these chemi-
cals equivalent to the population in the area.

The economic size of a synthetic detergent plant is
small (as low as 1.5 million pounds per year), but this is.
not the case with the detergent alkylate and the sodium tri-
polyphosphate primary chemicals needed to produce the product.
The phosphate requirements for a plant supplying western Can-
adian requirements of syndet is not laige enough to justify a

. 1 . .
phosphorus plant by itself, ° so that phosphoric acid from

19A polyphosphate requirement of 10 million pounds per
year in 25 million pounds per year of detergent is 5000 tons
per year. Phosphate plant size is in the range of 35,000 to
80,000 tons per year according to W.L. Faith, D.B. Keyes, and
R.L. Clark, op. cit., p. 65. '
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Trail might be contemplated. The limited use of benzene for
alkylate manufacture would offer practically no increase in
return to a benzene-toluunene producer, so that a raw mater-
ial advantage to an alkylate producer must again wait upon
an increased market for plastics. Thus, purchase of the prim-
ary chemical phosphoric acid, and the intermediate chemical
detergent alkylate, would enable finished product manufacture,
but would involve little investment for primary chemicals.
The return to a detergent manufacturer appears to be attrac-
tive (see Appendix C-4). Distribution of product to the out-

lets now supplied from Eastern Canada would be required.



CHAPTER VI
CONCLUSTIONS

The large consumers of basic chemicals in British
Columbia are currentiy the pulp and paper, and plywood
industries. These industries whose present growth pattern
started in the 1950's will continue to grow substantially in
the near future. The basic chemicals which are manufactured
~in the province for these industries include caustic soda,
chlorine, sodium chlorate, alum, phenol, and formaldehyde.
The plants which manufacture these chemicals have been esta-
blished in the recent past from 1§57 until 1963,

Growth of the pulp and paper market depends primarily
upon British Columbia's share in foreign markets. Europe
and Asia are the important growth areas for British Columbia
kraft pulp, and the important growth area for newsprint and
sulphite pulp is the United States. The share in overseas
kraft markets will be sustained by infernational investment,
examples of which have occurred in Holland, Great Britain,
and are expected to occur in Japan.- The share in %he United
States market at present reliés primaiily on the rapid growth
in the nearby region of California. Familiarity with the
growth of foreign economies would aid>the pulp and papexr in-

dustry in their forecasting of foreign markets. The Food and
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Agricultural Organization of the United Nations has prepared
what are considered the best estimatés of the world supply
and demand using income techniques. >Such downstream market
study is important for basic chemical forecasting when the
chemicals are consumed in manufactured products rather than
being sold as finished products.

The growth of the plywood market depends upon new
domestic uses, which in per capita terms are declining, and
upon increased ekports promoted by the manufacturer's assoc-
iation. A straight line trend appears justified in the near
future which is a declining percentage growth. This giowth
would be above the compound rate assumed until 1970 by the
Canadian-American Committee, softwood plywood in Canada, at
which time their rate of 4% per cent, or some other rate,
may appl?.

The growth of the Agricultural, 0Oil and Gas, and
Mining and Metallurgy industries is not likely to result in
basic chemical manufacture in British Columbia in the near
future. The Agriculture and Oil and Gas industxry are gener-
ally supplied from Aiberta. A new development in metallurgy
could change that market's demand. The plastics plus the syn-
thetic detergent market may result ih basic chemical manu-
facture in the future. Syndets could be manufactured now from

purchased basic chemicals, but this would require entry
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to existing marketing channels.

Resocurce requirements for the chemical industry were
reviewed. The only raw materials currently of commercial use
in British Columbia are sulphur or sulphides, and petroleum
liquids and gas. The refining of metal sulphides at Trail
provides the byproduct material to manufacture sulphufic
“acid for metal refining and fertilizer manufacture, but a
sulphur or sulphide route to sulphuric acid oﬁ the coast 1is
unecononmic in the near futuie. Petroleum gas is used to
manufacture ammonia at Trail, but no utilization of petroleum
gas for chemicals manufécture is likely elsewhere in the
province at this time. Petroleum liquids are availabie at
0il refineries for manufacture into basic chemicals for
plastics and detergents if a sufficient market develops to
i'solate and separate the various organic chemicals which can
be derived from this source. Raw materials are a large per-
centage of petrochemical costs so that ready supply could be
an important consideration in the future (see Appeﬁdix B-2
for these percentages).

Generally, the mineral raw materials for the manu-
facture of existing and potential basic inorganic chemicals
are brought from outside the province for manufacture adjacent
to the lqcal market. Freight to move the basic chemical to

the point of use is thus kept to a minimum. :Salt from Mexico
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and Alberta provides the raw material for caustic soda,
chlorine, and sodium chlorate. Similarly bauxite for alum,
phosphate rock for phosphoric acid, and potash for caustic
potash are brought into the province. The forestry and’
metallurgy industries of the province cbnsume these chemicals.
The basic chemicals do not progress further to finished prod-
ucts or consumer items as refinery liquids could--phencl and
formaldehyde are thus exceptional at present in that they are
market and not raw material oriented.

The technology used by the example companies studied
was inveach case the organization's own. This knowledge has
been undoubtedly an important factor in the determination of
the entrants.

Requirements of labor, utilities, supplies, and trans-
portation are genexally in good supply and would not seem to
be a deterrent to chemicals manufacture. fCost of resources
is important when an item assumes a large percentage of the
total cost. Labor is thus important to inorganic chemicals
in this pxovihce and necessitates larger plant scale to

~Jjustify investment (e.g. sulphuric acid). Increasing costs
also reduce return on investment through tiﬁe. The firm orx
decreasing trgnd in chemical prices necessitatesvan expanded
scale in a growth market to maintain returns.

The capital requirements of the industry in British
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Columbia are not large and have been provided out of parent
organization routine operations. A fairly normal capital
budgeting procedure should suffice for basic chemical invest-
ment oppoitunitiés in British Columbia based upon the size of
the parent corporations of the examples considered in this
thesis. Funds flow in the branch plants which are profitable
can likely sustain expansion.

The profitability appears modest in the cases explored.
Profit performance for a variety of reasons has been satis-
factory though limited, but perhaps it is to be expected in
long run ventures of this type. Slow growth (held back by
imports from the United States plant) limited return on a
larxge incremental investment in caustic-chlorine. A drastic
change in chlorate market structure affected short run re-
turﬁs for chlorate manufacture. A price reduction brought
on by woxrld supply reduced profit in phenol manufacture.
These are all risks to which any inveétment is subject and
of three discounted rates of return estimated for an inter-
mediéte run in Appendices £-2, €-3, and £-5, only one achieved
a target of 16 to 20 per cent. World implications when they
affect profitability do not make the decision process any
easier. TFor protection the investment or expenses must be
reduced. r’l‘his may be dohe through purchase when scale is

small, oxr improved technology, or alternate products to reduce
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the scale factoxr, oxr by large scale.

Although this study'indicates the possibility of basic
organic chemicals manufacture for plastics, etc., further
study would be required to indicate how this might come about.
The growth of sales and service orgénization'which brings in
chemicals and aids in the development of consumer products
would be required. The commitment of funds prior to plant
decisions, which was mentioned in Chapter V, must also be
profitable. Other products such as synthetic latex forx |
coatings or size might alsoc be manufactured in the future and
broaden the base for basic organic chemicals. No studies of
the technology for alternate products to reduce the scale
factor was attempted.

Manufacture primarily for export was not considered in
this study. Ammonia could reédily be manufactured from
petroleum gas at tidewater, but the market, which must be de-
veloped, would be offshore. With potash from Saskatchewan
likely to become a large export item, ammonia might be added
as part of a fertilizer package.

Generally, basic chemical manufacture does not employ
raw material resources of the province, employs few people,
requires relatively small amounts of investment, and realizes
modest_returns. The Canadian tariff position of world trade

and no protection leaves manufacturers open to world
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competition. A study was not attempted of tariff policy in
othexr countries where manufacturing of petrochemicals is
practiced, thus limiting the possibilities of export chemi-
cals. . However, export of basic organic chemicals is prac-
ticed from eastern Caﬁada which has just expanded into organic
chemicals from petroleum on a large scale; Similar develop-

ments might occur in the west in the future.
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APPENDIX A-1

MARKET END USE PATTERNS

as percentage of market

Caustic Chlorine Sulphuric a Phenol Maleic -Anh.
d b ' d
Market B.c.? can.” u.5.° B.c.® can.'48® can.'61° U.5.° B.c.% can.®” B.c.%U.5.° Uu.s.C

Pulp & Paper 93.7 42.0 7.7 99 75 54,6 11.0 69 2.3 7
Chemicals 0.6 39.6 54.5 1 17 42.0 63.5 23.2 54.4 35
Resins 100 48 32 (alkyd)
Metallurgy 2.4 2.5 3 1.4 26.0
Water works 2 0.9 .
Soap 5.4 5.0 1.1 1.0
Fertilizer 7.8 7.4
Polyesters 16
Drying oils 15
Other 5.7 10.6 30.3 25.5 _ . 8.9 17 30

100.0 100.0 100.0 100 100 100.0 100.0 100.0 100.0 100 100 100

Note: as discussed on p. 34.

Source:

C J.S. Warrington and R.V.V. Nicholls, A Histoxry of Chemistry in Canada (Toronto Six
Isaac Pitman and Sons (Canada) Limited, 1949), p.. 210.

bCanada. Dominion Bureau of Statistics. Industrial Chemicals, 1961, Tables 11, 12, 13,

“W.c. Faith, D.B. Keyes, R.L. Clark, Industrial Chemicals (New York: John Wiley & Sons,
Inc., 1958), pp. 261, 500, 588, 691.

ov1

QEstimate for British Columbia in 1963. Sulphuric acid excludes Consolidated Mining
and Smelting at Trail.
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APPENDIX B-1

TYPICAL FREIGHT RATES

COMMODITY . POINTS RATE (min. carload)
Ammonia & Calgary - Vancouver $18.60/T (50,000#)
Ammonium Nitrate (offshore fertilizer) 7.80/T (80,000#)
‘Warfield - Van.(offshore) 6.40/T (80,000#)
Formaldehyde Edmonton -.Vancouver 11.00/T (agreed chrg.
180,000#)
Ethlyene Glycol Edmonton - Vancouver 15.00/T (60,000#)
: 17.00/T (50,000#)
18.00/T (40,000#)
20.00/T (30,000#)
Sulphur Taylor - Pr. George 5.00/T
Sulphuric Acid Edmonton - Vancouver 28.40/T
Soaps Ontario - Vancouver 66.60/T (40,000#)
(agreed charge 101) 58.80/T (50,000#)
54.40/T (60,000#)
52.00/T (80,000#)
Caustic Soda Vancouver - Castelgar 31.80/T (80,000#)
Two Hills - Castelgar 36.60/T (80,000#)
Trail - Castelgar 5.40/T (80,000#)
Chlorine Vancouver - Castelgar 38.60/T (110,000#)
Two Hills - Castelgar 44.,80/T (110,000#)
Trail - Castelgar 6.60/T (110,000#)
Phenol Vancouver =- Ontario 40,00/T
Alumina Jamaica - Vancouver 15.00/T (Free in &
- . out, F.I.O.)
7.00/T (10,000 .Tons
’ F'I .0.) )
Phosphate Floxida - Japan 8.00/T (12,000 Tons)
Montana =~ Vancouver 8.26/T (80,000#)
Zource: Railroad tariffs, and prive communications.



APPENDIX B-2

EXAMPLE RELATIONSHIPS OF CHEMICAL PROCESS EXPENSES

as percentages

Caustic Sodium Phenol :Sulphuric Alum Udex Detergent Formalde-
‘ Chlorine Chlorate , Acid - BTX ' hyde
Item 195-& 170 T/D 57 T/D 24MM# /v T 100 T/D 50 T/D 2000 BPD 25MM#/yr. 12MM#/yx 37%
Raw Materials 17.8 8.3 52.5 35.1 64.4 53.8 74.6 71.6
Labor ' 14.9 13.5 15.8 25.6 12.5 4.8 11.9 4.7
Utilities 19.5 32.9 0.9 2.7 2.8 12.7 7.9 3.7
Supplies 4.6 9.6 - - 3.8 3.7 1.1 3.4
_ Maint. Mat'l 1.5 5.6 3.8 6.8 3.8 3.0 0.4 3.4
Transportation 4.9 3.3 1.3 8.5 - 1.5 - -
Depreciation 15.6 11.1 11.8 8.5 4,7 9.3 1.1 5.1
Tax & Ins. 5.6 3.5 6.8 5.1 3.4 3.7 0.4 3.0
Debt 15.6 11.1 7.1 7.7 4.7 7.5 1.1 5.1
Gen. & Admin. ' - 1.1 - - - - 1.5 -
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: derived from expenses utilized in appendices C-2 to C-5.

AN



APPENDIX A-2

.MARKET FOR BRITISH COLUMBIA PULP & PAPER CHEMICALS
A 1962 to 1966

in thousands of tons

e

—— oo, . e o —
— e e —— ——

Chemical Salt Cake Caustic Chlorine Sod. Chlorate Sulphuric a
1962 Capacity ‘ : (45#/T B) - (35#/T B)
Kraft 1242 59 (95#/T UB) 43.3(105#/T B) 55(140#/T B) 13.7(23#/T SB) 10.7(18#/TSB)
Dissolving 260 - . 45 (345#/T ) 11.3(87#/T.) 0.8( 6# ) 0.4( 3#/T )
Sulphite - 130 - : 5.5( 85#/T ) 8.4(130#/T ) =~ . -
Total 59 - 94 .75 : 14,5 11.1
'63 Kraft 155(120B) 8.3 67 6.6 101 8.4 83 2.7 17.2 2.2 13.3
'64 Kraft 330(70B,1508B) 15.7 83 12.1 113 15.4 99 3.3 20.5 2.5 15.8
. '66 Kraft 220(80B,403B) 12.0 95 4.3 117 5.6 104 1.8 22.3 1.4 17.2

Source: Private communications for consumption, announced expansions for increased requirements.

-~
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APPENDIX C-1

FUNDS FLOW

in millions of dollaxs

Company v Hooker : : Dow

Yeax 55 56 57 58 59 60 61 62 55 56 57 58 59 60 61 62 63>
Source
Operations 17 19 17 19 22 21 21 26 110 134 134 128 146 161 154 157 180
Liabilities 3 4 5 2 4 - - 5 (4) (8) (60) (36) 34 (9) 82 (15) (20)
Debt 6 5 4 6 21 (2) (3) (2) (5) (82) (27) 142 (103) (18) (9) 1 41
Stock 21 9 - 4 1 1 - 8 (32) 23 28 22 21 23 41 14 (7)
Total 47 37 26 31 48 20 18 37 69 67 195 256 98 157 268 157 194
Use ) :
Acc. Rec. 10 4 3 4 32 (5) (14) 8 1 (42) (34) 15 22 7 20 18 62
Invent. 7 5 2 1 1 3 (L) 3 (6) 28 34 21 (13) 10 16 (10) 2
Plant 24 22 15 19 3 15 26 18 48 - 57 162 189 58 99 151 90 80
Dividend 6 6 .6 7 7 7 7 8 23 24 30 - 31 31 37 40 47 47
Other 3 - 3 - 4 41 12 3
aAn;jual report. Fiscal year changed

bMillions of pounds

Source: adapted from Moody's Industrials




APPENDIX C-2

RETURNS CAUSTIC-CHLORINE

in thousand dollars pexr year

dSalt price from 1958, $8 per ton, 8, 7.50, 7.50 and 7.25 in 1963 and thereafter.

eFunds of 12,146 in 8 years, discount to 13 years sums as shown (

8 percent for an investment of 12,600,

flﬁstimated for proportion of capacity shown. Nanaimo 2/3 - 1964-65, 1 - 1966;
- 1970.

Pr. Rupert

- 1967; Kitimat

), 12,605 at about

Item 1958 59 60 61 62 63 64 65 66 67 68 . 69 70

Raw Mat'l 264d 330 396 432 450 720 720 720 720 720 720 720 720

Labor (82) 500C 500 525 560 575 605 635 665 695 725 755 785 815
Utilities 240 334 400 463 487 791 791 791 G928 928 928 0928 928
Supplies 60 74 90 107 114 185 189 193 197 201 205 209 213

Maint. Mat. 50 40 40 50 50 90 50 50 60 60 80 60 60

Transp. 190 190 190 195 195 200 200 200 200 175 175 175 175

Depr. 5% 600 600 600 600 600 630 630 630 630 630 630 630 630

Tax & Ins. 260 260 260 245 220 225 235 235 235 235 235 235 255

Gen. & Adm, (Res. 200. Ge. - 10% Sales) 200 900 900 900 900 900 900 900

Total 2164 2328 2501 2652 2691 4376 4380 4414 4595 4604 4658 4762 4706

Revenue 2438 3012 3670 4272 4445 7340 7340 7340 7340 7340 7340 7340 7340

Gross a (274) 684 1169 1620 1754 2964 2960 2926 2745 2736 2682 2668 2634

I. Tax 122 335 577 800 866 1472 1470 1454 1362 1358 1330 1324 1306

Net 152 349 592 820 888 1492 1490 1472 1383 1378 1352 1344 1328

Fundse 752 949 1193 1420 1488 2122 2120 2102 2013 2008 1982 1974 1958

‘6% Disc. (Sum) 710 845 1000 1125 1110 1495 1410 1320 1190 1120 " 1045 932 918 (14270)
8% Disc. (Sum) 697 813 945 1043 1012 1335 1235 1135 1005 930 850 785 720 (12605)
10% Disc.(Sum) 684 785 895 970 925 1195 1085 980 850 775 695 630 568 (11137)
8Prescribed rates for Vancouver, 50% on new plants. bTable XIV p. 109. C(8’7) in 1958



APPENDIX £-3

RETURNS :$ODIUM CHLORATE

in thousand dollars per year

1958 59 60 61 62 63 64 65 66

Raw Mat'l $15/T 165 165 99 132 144 149 157 165 165
Labor (33) 200 200 210 224 228 243 256 268 280
Utilities . 560 660 495 527 577 593 625 660 775
Supplies 180 183 139 151 168 174 186 199 202
Maint. Mat. " 50 50 100 100 100 100 100 100 100
Transp. 60 60 60 - 60 60:. 60 60 55 55
Depr. 5% _ . 200 200 200 200 200 200 200 200 200
Tax & Ins. 76 . 76 76 72 63 64 65 - 66 67
Gen. & Adm. .20 20 20 20 20 20 20 20 20 -
Total 1511 1614 1399 1486 1558 1601 1667 1731 1364
Revenue 3200 3200 2250 2400 2625 2700 2850 3000 3000
Gross ‘1689 1586 851 914 1067 1099 1187 1269 1036
I. Tax. 844 793 425 457 533 549 593 634 568
Net 845 793 426 457 534 550 594 635 568
Funds® 1045 993 626 657 734 750 794 835 768
10% Disc. (Sum) 950 820 470 449 455 422 407 390 4363
12% Disc. (Sum) 933 790 446 418 415 380 359 337 4078
14% Disc. (Sun) 916 763 423 389 380 342 320 293 3826

®Insurance about 1/2 of expected.
Est. for engineering only, technical service also involved,

CFunds of 4055 in 5 years, discounted sum as shown ( ), 4000 investment
interpolated at 12.5 percent. ‘
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APPENDIX C-4

VARIOUS CHEMICAL RETURNS - ONE YEAR BASIS

in thousand dollars pex year

Product Sulphuric Acid - Alum } Formaldehyde
Plant Cap. 25T /D 50 100 7000T /yx 14000 1L2MM# /v 37%
Raw Mat'l 52 103 206 170 340 212

Labor 150(20) 150 150 66(10) 66 14(2)
Utilities 4 8 16 10 15 11
BSupplies - - - 10 20 10
Maint. 10 20 40 18 20 ’ 10
Transp. 12 25 50 - - -

Depr. 18 30 50 25 25 15

Tax & Ins. 7 12 30 18 18 o
Gen. & Adm. - - - - - -

Total 243 348 542 317 504 2381
Revenue 219 438 876 364 728 360

Gross (24) 90 334 47 224 79

Net 45 167 34 122 40

Funds 75 217 50 147 55

100 Funds 12.5 21.7 11.8 29.4 18.3
Investment

Source: Local information where available from private communication, and
technical journal figures adapted to time and place.



APPENDIX C-5

RETURNS PHENOL

in thousand dollars pex yearx

Item 1963 o64 65 66 67 68 69 70 71

Raw Mat'l 4.5¢/1b. 1100 1100 1100 1100 1100 1100 1100 1100 1100

Labor (30) 234 246 258 270 282 294 306 318 330

Utilities 20 20 20 21 21 21 21 21 21

Supplies - - - - - - - - -

Maint. Mat. 182 194 206 218 230 242 254 266 278

Transp. 28 26 24 22 21 19 17 15 15

Depr. 5% 250 250 250 250 250 250 250 250 250

Tax & Ins. 144 142 138 136 132 128 126 126 126

Gen. & Adm. - - - - - - - - -

Total 1958 1978 1996 2017 2036 2054 2074 2096 2120

Revenue 2758 2778 2798 2818 2838 2858 2878 2898 2898

Gross 800 800 802 801 802 804 804 802 778

Inc. Tax 400 400 401 401 401 402 402 401 389

Net 400 400 401 400 401 402 402 401 389

Funds® 650 650 651. 650 651 652 652 651 639 627 615
6% Disc. (Sum) 612 602 547 515 486 460 434 408 378 350 324
8% Disc. (Sum) 579 557 516 478 444 410 380 352 319 290 264

aIncludes 17 contract

maintenance crew,

bIncludes 600,000 1b. Benzoic Acid at 13¢/1b.

“Funds of 5207 in 8 years; discount extrapolated to 12 years sums as shown (

ment of 5000 interpolated at 7.9 percent.

incremental revenue.

), invest-

8¥1



APPENDIX D

MISCELLANEOUS DATA FOR AMERICAN & CANADIAN CHEMICAL CTOMPANIES

Sales _ Returns Deprecia=- Owners'
Company S MM % Assets % Net Worth % Sales tion - % Equity %
Hooker Chemicals 150 6.8 12.7 8.5 57 60
Wyandotte 97 5.1 7.2 5.0 41 84
Amexican Potash 50 7.1 8.2 10.0 53 95
Spencer 74 6.7 7.1 9.0 60 75
Stauffer 220 10.9 11.8 9.1 49 88
I.C.I. 4.6 6.0 83 86
Cc.I.L. 170 4.4 7.5 3.8 53 66
Pennsalt 90 5.5 8.0 5.4 44 80
Matheson 12.2 26.5 82
Dom Tarx 215 2.8 4.7 4,6 58 61
Olin Mathieson 690 4.0 8.7 5.0 58 55
Diamond Alkali 138 8.2 12.0 8.5 49 80
Grace 469 2.7 6.4 2.9 58 55
F.M.C. 353 6.9 11.2 5.8 50 76
Dow 781 9.1 14.1 10.6 49 79
Monsanto 890 6.2 11.3 7.6 68 82
Gen. Aniline 160 4.0 5.3 4.4 84
Mallinckrodt 35 2.7 3.8 2.9 48 74
Rohm & Haas 218 11.5 13.4 9.6 50 100
Catalin 19 0.4 0.8 0.2 59 63
Polymer 8 6.3 10.6 6.2 68 63
Comm. Solvents 62 6.8 11.2 8.1 41 73
Reichhold 99 4.8 6.5 3.3 70 69
Atlas 71 6.2 7.1 4,2 48 89.5
Can. Chemical 28 3.3 7.1 9.7 75 50
American Marietta. 95
Koppers 302 4.8 6.1 2.8
Dupont 2,142 41
Union Carbide 1,548 12.3 16.5 11.3
Hercules 337 10.4 14.4 8.1 47
Cyanamide 578 7.3 10.8 8.1 49,5
fan. Oils (av. of 3) 8.0 10.9 11.1 o
4 Can. Pulps (average) 148 7.5 9.7 7.9 51
Source: Moodv's Industrials. 1961.



