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Explanatory note

Because it is difficult to find a common denominator which couvld
reflect the average production conditions of the pulp and paper incustry
_in Latin ‘merica, the Horth-~American figures and practices have been
adapted in this document., The main differences between these and the
Latin dmerican practices are higher productivity and saleries of the
labour forece, and lower capital charges., Because of these factors, the
econamies of scale in direct manufacturing in Latin /merieca are not so
markedly greater then those in investment.

In spite of these differences, this document fulfills that purpose
for which it was prepared: to show the effects of economies of scele
in some branches of the pulp and paper industry,

The data nresented herein cannot be applied to individual nrojects
without chenging them substaentially zccording to the locsl conditions

in each case,
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1. Intreduction

The purpose of this study is to provide industrial programming
data and criteria and to demonstrate the economies of scale in the
pulp and paper industry at levels suited to the growing Latin American
industry. The pulp and paper industry may be considered as "capital
intensive" of the same order of magnitude as the basic steel and oil
: refining industries.

The Food and Agriculture Organization {FAO) and other organizations
of the United Nations have explored this field from several points of
view, principally in papers presented at the FAQ/ECLA/BTAC Iatin
American meeting of experts on the pulp and paper industry in Buenos
Aires in 1954 and at the FAO/EC#FE/BTAQ conference on pulp and paper
develomment in Asia and the Far Bast in Tokyo in 1960, The pertinent
United Nations publications relating to industrial programming data
in the pulp and paper industry are tabulated in Annex 1.

This report has been prepared for presentation to the United Nations
Seminar on Industrial Programming planned for Sao Paulo, Brazil in
March 1963. Nonetheless, it is believed that the programming data
presented herein will be found to be useful in the preliminary planning
for pulp and paper develorment throughout the industrially developing
- areas of the world,

The definitions of the symbols used throughout this study are
presented in Annex 2,

The data presented herein should bes applied to specific situations
only with a full understanding of the many variables that may be
involved. The data should be considered as being of greater accuracy
in a relative sense within this‘study than in an absclute sense. For
a specific project, therefore, there is no substitute for a careful
study of that particular situation. -

Examination of the econcmics of plants utilizing combinations of
processes to produce more than one type of product have been avoided

herein in order not to unnecessarily complicate the presentation,

/As a
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_As a practlcal matter, however,mamy a pulp and paper mill, in order %o
properly serve 1ts natural market and to attract enough demand to maks
the plant economlc, Wlll offer several types of products, often ineluding
products made of paper and paperboard.’ Such comblnatlons, of course,
tend to 1ncrease the unit cost of the 1nd1v1dua1 product above what the unit
cost would be if the plant were to produce only one product or a very

. closely related group of products.

2o Product Selection .

The seven products studied were selected to provide a représentative
eross-section of the magor products of the pulp and paper industry.
They are: '

1. Upbleaphed kraft pulp

2e Blea;héd'kréff pulp ‘

3, Unbleached kraft pulp and paper

by Bleached‘kraft pulp and pabér T

5, Newsprint {partially 1ntegrat¢d)

6; Unbleached sem1chem1c~l pulp and paper
7. Bleached semlchemlcal pulp and paper

The first two cases represent intermediate products enjoying a
wide world market, are normally made from coniferous wood, and are usually
sold in baled air-dry sheets to non-integrated paper mills, The cases
studied are so based.
The third and fourth cases are the integrated extensions of the
- first two cases. These cases are based upen the manufacture of bag,
, sacky; and-wrapping papers -in rolls, No paperboards are included in
- these .cases., - - . N oo :
The fifth case, newsprint in rolls, utlllzes low—den51ty broad~leaved
~::weod- for the groundwoad portion of the furnish, and purchased semi-bleached
kraft pulp for the chepical pulp portion.. Although the use . of  broad-leaved
. wood is uncammon- in the manufacture of newsprint, the technology is
believed to be well-established. Because of the preponderance of broad-
leaved woods in Latin America, the foregoing basis was selected as being

/particularly apolicable
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particularly applicable to this region. The partially-integrated
arrangement was selected because the necessary small chemical pulp
mill required for full integration can seldom be justified in the

small to medium-sized newsprint mill, If an attractive market can be
found for excess chemical pulp, the economics of the fully-integrated
newsprint mill can usually be improved by making the chemical pulp mill
several times as large as would be required for newsprint alone. Such
a project, then, becomes in effect a combination chemical pulp and
newsprint mill, which is a fairly common arrangement,

The last two cases are based upon the exclusive use of low-density
broad-leaved wood in order to simplify the estimates and presentation.
In commercial practice these products are sometimes made from a blend
of fibers containing a preponderance of the neutral sulphite semichemical
hardwood pulp projected herein, but never exclusively fram such pulp.
The sixth case is based upon the manufacture of corrugating board in
rolls, and the seventh c¢f bleached uncoated unsupercalendered groundwood-
free book and writing papers in rolls,

. As noted individually above, all the cases in which paper is
produced are based upon production in the form of rolls, although most
of the products are also sold in sheets. This basis was selected .
in order to simplify the estimates and presentation, and should have
no effect upon the principles demonstrated herein, Likewise, the
other simplifications described are not expected to have any effect

upon the principles involved,

3. Process characteristips and investigation method

of cauipment inputs and of fixed investment

This industry is now evolving from a part batch, part continuous
process industry to one which is truly continuous process, much like oil
refining, The processes utilized herein are all based upon the use of

single-line continuous eéuipment.

/Most of
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Most of the steps in the processes are characterlzed by considerable
' flex1b111ty 1n capacity. Productlon can be generally increased above
'nonmﬂ.capaclty at the expense of materials, energy, or degradation of
'product For those ‘steps in the process in which only losses of materials
for energy are 1nvolved, this chqracterlstlc does allow for step-wise
‘ﬁtgrowth 1n capaclty.
" The determlnatlon of equlpment inputs is relaulvely simple in that
ﬁin all major 1t§ms of equipment single pieces have been provided for each
step in the process, and likewise in nearly all cases bf minor equipment.
'Single piéces of eduipmgnt are available for nearly all steps in the
processes in capacities much greszter than those studiedahérein;f Ms jor
_equipﬁent is cuétomebuilt to the needs of the buyer, so that in a well-
f“designed plant there is no significant idle time when producing the
product for which the plant was designed. . S

Three plant capacities have been selected for study in the small
to medium sizé range, One or nore of these capacities are appropriate
to the national markets in most Latin Amerlcan countries, but are small
;n relation tp the market in the prpggcted Latin American "common market".
The deily capacities, opéraﬁing 24 hours per day, seven-days per week,
are 50, 100, and 200 metric tons. . ,

Ex1st1ng pulp mllls 1n Latln ameraca range from many small ones
produ01ng only a £9w tons per day up. to. several chemical woodpulp mills
in the 100 to 200 metric tons per day. rgnge.  One.sulphate woodpulp mill
at Laga 1n Chlle produces some 225, tons dally. Accordlng to present
plans, thls mlll w111 soon be 1ﬂcreased to a capac1ty of 625 tons daily,
The chemical’and” Semﬁchemlcal pulp mllls of less than 100.tons of daily
capdeity generally have no chemlcal recovery systems, whereas ‘those
sulphate pulp miY¥ls of " 100 tons ang larger generally Qecover thelr
chemicals, C _ . _

Newsprint mills in Latin Ame?iéa géﬁérélii fénge in éapacity from
100 tq‘175_tons daily, although not all newsprint machines are devoted

/exclusively to
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exclusively to that produet, The largest newsprint mill is located at
Monte Alegre, Parand, Brazil. This mill is expected to shortly complete
construction of a new addition that will increase newsprint capacity to
some 425 tons daily.

Other paper and paperboard mills range from many small ones producing
only a few tons per day up to several in the 100 to 150 ton range, Most
of the latter are multiple paper machine mills, whose economies would not
normally be expected to be as favourable as those mi;ls”producing the
.same tonnage on fewer machines,

Annual operating periods in the Latin americar pulp and paper industry
vary widely, but 330 operating days per year may e considered representative,
and have therefore been used throughout this study. This allows for numercus
holidays and separate shutdowns for major maintenance. General North
American practice is to shutdown only for 3 or 4 holidays per year, at
which time major maintenance work is begun and at times éompleted within a
holiday, so that operating periods of 350 to 360 days per year are comnon,
On an annual basis, then, the capacities studied are 16 500, 33 000, and
66 000 metric tons, In the foregoing operating periods no provision is made
for possible time lost due to lack of orders, strikes, or circumstances
beyond the control of management,

Because these 3 capacities have been applied to each of the 7 products
listed above, a total of 21 cases are presented herein,

A simplified flow diagram applicable to all the procésses studied
is presented below, Broken lines indicate application in only part of

the processes.,

Jliood
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The method used in determining fixed investment for each of fhe
21 cases was tailored to the availability of data. Current prices of
most items of major equipment were obtained from the manufacturers of
such equipment, Bxtensive use was made of capital cost estimates coﬁtained
in a dozen appropriate econamic studies loaned by a consulting engineering
firm, Lastly, the experience of a member of the FAO/BTAC/ECLA Pulp and
Paper Advisory Group in preparing similar ECOHOmiCjStUdiES.Of proposed
pulp and paper ventures was drawn upon,

No determination of floor areas required has been made, partly
because such data would have little significance because unit building
construction costs vary widely according to the type of equipment supported
or housed, so that each building is generally useful only for its particular
purpose, and partly because extensive engineering effort would have been
involved in preparihg 21 such-estimﬂtes. Building costs have therefore been
estimated from world-wide egﬁerience on previous projects, as have the

costs of equipment installation.

4e Determindtion of labour ingufs

Manning tables have beén_prepared by job title and department, as well
as estimates of annual man-hour requirements, fog each of the 21 cases, These
estimates are based upon good North imerican practice for modern single-line
pulp and paper mills similar to those studied herein. Four men are
required to man each round~the~clock post, so that each works an average
of 42 hours per week, there being 168 hours in each week. Many variations
of shift rotation are practiced, but most invelve three shifts of 8 hours
each per day, with the fourth man being off duty that day. 'These estimates
are presented in Ammex 3. ‘ |

It has bot been possible within the scope of this study to determine
manning practices in the Latin American pulp and paperlinduspgy. It appears,
however, that in general more workers are required for a given tésk than in
North America. It has been found, throughout the world pulp and paper
industry, that there is little variation in unit labour cost for a given
product at a given capacity., It is apparently axiocmatic that £he lower the

/vage rate,
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wage rate, the more people are required to perform a given task. It
has been demonstrated that there is little difference in innate intelligence
between the various peoples of the world, so that the lower productivity
of the worker outside North America must be due to one or more of the
following factors:

1. Lack of adequate training

2., Lack of adequate supervision and management

3. Lack of labour~saving equipment

4. OSmall-scale operations

5. Restrictive labour practices and laws

The foregoing estimates may also be expressed as man-hours per ton of

product, as follows:

Unit labor requirements in man-hours per ton of product

Product Daily capacity in metric tons

50 100 200
Unbleached kraft pulp 14.8 8.4 4.8
Bleached kraft pulp 16,7 9.3 5.3
Unbleached kraft pulp and paper 18,7 10.3 5.8
Bleached kraft pulp and paper 21.1 11.5 A
Newsprint (partially integrated) 13.9 8.2 4.9
Unbleached NSSC pulp and paper 13.6 7.8 Le5
Bleached NSSC pulp and paper 17.2 9.6 5ok

5. Determination of inputs of raw material, power,

Tucl, and-mainbtcenance

The principal raw material in all cases is, of course, wood. The
four kraft cases are based upon the use of coniferous wood, as typified
by Chilean plantation insignis pine, which is reported to have an average
density of 370 kilograms of bone-dry wood per solid cubic meter of green
wood. The other three cases are based upon the use of low-density broad-
leaved wood, as examplified by the salicaceous species of the Parand delta
in Argentina, which are said to have an average density of 450,

/Estimated wood
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Esfimated_ wood requirements are also based upon pulp yields of. 46
pgf cent of the weight of the wood in the unbleached kraft cases, 42 per
cent in the bleuched kraft cases, 90 per cent in the case of grouandwood
for newsprint, 75 per cent in the unbleached neutral sulphite semi-chemioal
(i35C) case, and 52 per cent in the bleached NSSC case.

The principal chemical requirements are based upon typical consumption
rates for plants of the types under study.

The newsprint case is based upon a furnish containing 80 per cent
ground-wood produced on site and 20 per cent purchased semi-bleached kraft
pulp.

The'estimated unit requirements of wood, woodpulp, and principal
chemicals for each of the seven products under study may be summarized
as follows: | _

Unit raw material reguirements per ton of product

Wood Woodpulp Na.SOQ, GCaCO Na,CO, S Cl, NaOH
2 L 3 2773 2

m3s ADMT Kg Kg Kg Kg Kg dry Kg

Unbleached kraft :
pulp 5e3 - 60 30 - - - -

Bleached kraft pulp 5.8 - 6k 70 - - 90 40
Unbleached kraft o

pulp and paper 545 - 60 30 - e - -
Bleached kraft pulp

and paper 6.0 - 66 70 - - 90 40
Newsprint(partially

integrated) 1.6 0.2 - - - = - -
Unbleached NSSC

pulp and paper 2.7 - - - 135 40 - -
Bleached NSSC pulp , : .

and paper - 3.9 ~ - - 325 125 155 O

/The minor
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The miner variations noted above in the voed recuirements 1in the
kraft cases are the result of different moisture contents of the products,
end allowence for fibre losses in papermaking and for shrinkage in bleaching.
Pulp is normally sold on the basis of 10 per cent moisture content, whereas
the nolsture content of paper varies from 5 to 8 per cent according to
type.

Minor raw materials, opersting supplies, and maintensnce materials have
been consolidated under "other materials!, for the simple reason that the
available d=ta provides no brezkdown,

Inputs of electric power and fuel have been determined from estimates
»f the power and net he~t (after hest recovery) recuirements of each
department in esch plant. It has been assumed for purposes of this study
that all electric ﬁcwer would be wurchased, and theat all fuel consumed would
be industrial fuel oil.

The estimated unit requirements of slectric power and fusl oil for

each of the seven products under study may be summ~rized as follows:

Unit electric power and fuel oil recuirements per ton of product

Product Electric Power Fuel 0il
- kWh Kg
Unblenched kraft pulp £60 155
Bleached kraft pulp 500 300
Unble:ched kraft pulp and paper 1050 . 290
Bleached kr=ft pulp =nd paper 1 200 . 4,20
ewsprint (psrtizlly integrated) 1.750 280
Unbleached NSSC pulp and paper 900 420
Bleached NSSC pulp and paper 1 2c0 570

As noted earlier, maintenance inputs are not available separately,

but are of course accounted for in the manufacturing cost estimates,

/6, Components of



<]

L4

1, 12,/702 .

6. Components of financial investment

C-pital resuirements for eesch of the 21 cases have been_estimated_by
groups of closely related plant functions as follows. The direct erected
cost of the structures in each group and the direct erected cost of
ecuipment in each group'have been senarately estimeted. To the sum of
these two components has been added a2 15 per cent allowance for construction
overhead and a 15 per cent allowance for engineering and contingencies
to arrive at the plont capital estimates., To these have been added j_
rer cent of the plant cspital to ellow for interest during construction and
30 per cent of the annual direct manufacturing cost to allow for working
capital to arrive at the estimated total investment recuired in each case.

These hypothetical plants have been sited, for purposes of this study
in & hypothetical =rea that is rendily accesible to world markets and
which contains a reasonable amount of econcmic infrastructure. Nq_provision
has been made in the estimates for import duties and taxes because most
countries waive such charges in the case of a new industry approved by the
govermment, Similarly, no provision has been made for price escalation,
because such increases are difficult to predict and because nrices of pulp
and paper normally keep pace with inflation., Also, in recent years it has
been nossible to negotiate'fixed-price {in US$) contracts for most equipment,
It would be prudent, however, to make appropric~te provision for possible
nrice escelation in the financing of an actual-project. Alse, no provision
has been made for any financing fees, because sﬁch.fees are not paid in the
mejority of mulp and paper projects. Lastly, stmrt—ﬁp expenses have not
been capitelized, because in most pulp and paper projects such costs are
charged directly to operations. However, shbrt~term funds must be provided
for this nurpose. : '. .

The construction overhead allawancé is intended to provide for such
items as construction mensgement and supervision; accounting, purchasing,
and expediting;: tempbrary shops and services; rental and-maintenénbe‘of

construction equipment; miscellaneous labour costs such as job clean-up,

/unleading, handling



unloading, handling and storing of materinls and ecuipment; employer—paid
ldbour benefits, and contractor's profit. If a construction camp is required,
the cost of construction and operation of such a camp is usudlly included
under construction overhead,

Construction overhead costs gererally range between 10 and 30 per cent
of the direet costs of structures and ecvinment, depending largely upon
the remoteness of the location, The 15 per cent allowance used herein may
be considered appropriste for the hypothetical location of the hypothetical
plants, although the ~llowance would not be adecuate for more than a nominal
censtruction cemp to house only a small nart of the construction force,

The allowience for engineering and contingencies is intended to provide
for a complete engineering scrvice and for the cost of items not included
in the preiiminary estimntes, the need for which may only be revealed during
the detailed desizn and construction of the project, This allowance is not
intended to nrovide for rising costs during the construction period,

A11 other things being egqual, engineering expense and certain eleuents
of construction ovarh=and can be expected to occur at a higher riie on a
smrll project thon on & lzrge one, It is cpparent that engineering costs
are more closely related to the number of steps in the process than to the
gize of the plant. However, no dnata is svailable to mensure these factos,
so that the allewances noted above have been applied ecqually to all cases,

Interest during constructioni/will vary according to interest rates,
proportion of borrovwed copltal, and the construction period. The allowance
of 3 per cent used herein would provide for half the plant capital recuired
to be borrowed at 6 per cent interest for the last year of construction,
and therefore may be ¢omsidered to be 2 ressonsble allowance,

Working czpital reculrements vary with inventory levels and terms of
purchase and sale, and are therefore most closely related to menufacturing
casts, The allowsnce of 30 per cent of annual manufieturing cost used
herein is believed to be ample for mest circumstances.

The canisal cost estimates do not provide for the following:

1/ No provision is made for any return on equity capital during construction,

/1. The costs
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1. The costsinvelved in the develomment of .pulpwood supplies or other
raw materials, It is believed thet the material prices used herein are
adequate inducement for others to provide the capital involved.

2. Capital for housing. It is expected that there is either adequate
housing available in the community or that goverrment-supperted loans would
be available for housing ard community facilities.

- 3. Facilities external to the plant site, such as roads, railways, power
transmission lines, ete. It is expected that such facilities would be
provided by others, .

The estimtes of total investment and unit investment per daily ton in

each of the 21 cases may be summarized as follows:

Total and unit iﬁvestmentg/required in millions of USS

Dzily capacity, metric tons

Product
' 50 100 20
Total  Unit Total  Umit. Total  Unit
Unbleéached kraft pulp 6.0 0.l2 8,5 0,08 13.0  0.065
Bleached kraft pulp 8.5 0,17 12,0 0.12 180  0.09

Unbleached kraft pulp and paper 9,0 0.18 12,0 0.12 18.5 00,0925
Bleached kraft pulp and paper 11.0 0,22 15.0 0,15 23,0 0,115
Newsprlnt (partially integrated) 7.5 0.15 10,0 0.10 15.0 0.075
Unbleached NSSC pulp and paper 7.0 0.4 9.0 0.09 12,5 0,0625
Bleached NSSC pulp and paper 9.5 0,19 13,0 0.3 20.0 0,10

It should be noted that the foregoing estimates do not inclﬁdelprovision
for electric power generation,'bleaching chemical manufacture, nor for
chemlcal recovery plants except 1n the first four cases. For each product,
the basic nrocess design is the same for each size of plant; only the
size has been varied,

More detailed capltal cost estlmates are presented in Annex 4,

2/ For prellmlndry plannlng of specific projects, perhaps 25 per cent should
be added to these amounts for possible investment in supperting facilities
such as those specifically excluded in the text, Only in wmusually favour-
able circumstances could a project carry a higher burden and still be
economic; converselJ, many proposed ventures might be uneconomic at the
basic investments in the above table.

/The effect



E/CN12,/702
Page 14

The effect of external economics on a pulp and paper project can
be quite marked, and can spell the difference beiwscen a profitable and an
unprofitable enterprise, In well-developed areas, outsiders often provide,
as a means of marketing goods and services, and ia the case of governments,
to provide employment, the necessary capital for ail the external
recuirements, such as those listed before the preceding table,of a new
pulp and paper mill, Of course, there are circumstances under which an
enterprise finds it necesssry from a defensive viewpoint to own or control
all or part of these externals, particularly the vital pulpwood supply.
Normally, the external capital recuired in such developed areas is low
in relation to plant investment, although under certain circumstances
investment in timberlands can become significant.

On the other hand, if a pulp and paper project is to be located in
a remote area whose main attraction is a supply of pulpwood, the investment
required external to the proposed plant can well exceed that within the
plant, and unfortunately there are no local governments and no established
enterprises in such areas to help carry the burden. In such cases, then,
the total investment required rises to the point that an otherwise
nrofitable venture becomes unprofitablé.

Between the two forecoing extremes there are of course many possibilities
that can be made economically féasible,'and such is most often the case in
Latin America, Companies often provide such plant externals as pulpwood
plantations for part of the requirements, part of the housing and community
building recuirements, electric power generation facilities, chemical
production facilities, and less often.manj others; but wnich, in all cases,
require & total external investment that is small in relation to plant
investment because thsre exists a reasonable amount of economic infrastructure
in the area, |

It. may also be of interest to relate the investment recuired to the-
number of workers employed in each of the 21 cases, This relationship
is presented in the following table,

/Investment reocuired
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Investment recuired (in US$) per worker

Product ' ' 'Daily capacity, metric tons
S 50 100 200
Unbleached kraft pulp $ L9000 $ 62000 $ 82 000
Bleached kraft pulp - ' 62 000 78 000 103 0CO0
Unbleached kraft pulp and paper 58 000 71 000 97 000
Bleached kraft pulp and paper ' 63 000 79 C00 110 000
Newsprint (partislly integrated) ' 65000 74 000 92 000
Unbleached NSSC pulp and paper ' 63 000 70 000 84 000

Bleached NSSC pulp and paper 67 COO 82 000 112 000

_ The above data emnha21se the high investment requirements of the
1ndustny,not many industries have higher ratios for new plant. Long- ‘
established Worth American companies will generally report lower ratios
because of the inclusion of employees in activities with low investment-
employee ratios (such as woodeutting, paper product manufacture, and
distribution) and beczuse of the inclusion of obsolescent plant.

7. Determination of costs

Direct manufacturing costs have been estimzted for each of the 21
cases studied herein, Such costs fall into two categories: those that are
directly proportional to production, and those that are not,

For a given process design, consumption rates of all materials,
electric power, and fuel are- generally uniform. These cost components - have
been extended at consumption rates shown previously herein and at approximate
average free market world priceézfto arrive at anmal and unit menufzcturing
costs.

Iekcur and administration and overhead costs, however, are
disproportionste to production, and vary only moderately with plant size,
Labwr recuirements have been estimated as described earlier herein, and
extended at approximate average hourly labour costs in the North American
pulp and paper industry because the manning tables have been established
-on a Nortl. American _basis, S - o

2/ Prlces within certain Latln American countrles may be con31derably
higher than world prices. : .

. : - /Administratien and
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Administration and overhead allowances have been based uponAexperience.
Actual costs vary greatly from plant to plant, and the allowances used here-
in make no provision for any umisual charges. The allowances are intended
to provide for the cost of supervisory, menagement, administrative,
engineering, and technical personnel, and for insurance, property taxes,
and sundry overhead., MNo provision is made for selling expenses, which are
accounted for later in mill-net price estimates,

The direct unit manufacturing cost estimates may be summarized as
follows:

Direct unit manufacturing_costsg/in US$_per metric ton

Product Plant capacity in metric tons per day
50 100 200
Unbleached kraft pulp 138 102 83
Bleached kraft pulp 167 127 105
Unbleached kraft pulp and paper 169 124 100
Bleached kraft pulp and paper 200 150 123
Newsprint {partially integrated) 150 119 101
Unbleached NSSC pulp and paper 12, 93 75
Bleached H3SC pulp and paper 191 152 130

The detailed manufacturing cost estimates are presented in Annex 5,
Similar estimates including certain capital charges to arrive at
total production cost are presented in Amex 7 and discussed later herein,

It may also be of interest to examine the proportions of the major
groups of wamufacturing cost elements., This relationship is shown in the
following table,

4/ These costs have been computed on the basis of 330 operating days per
annum and a 100 per cent operating ratio, HMost new mills reach rated
capacity several months after startup and often produce at 10 to 20 per
cent above rated capacity within a few years. Further, modern mills tend
to experience higher operating ratios than the average,

/Percentages of
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PERCENTAGES OF HANUFACTURING COST ELEMENTS

YJood and Chemicals Adm%nis—
Product vioodpulp and o?her Energy Labour tration and
" materials. ‘ QOverhead
~ Plant capacity: 50 metric tons per day
Unbleached kraft. pulp 26 7 5 32 30
Bleached kraft pulp 21 12 7 30 27
tnbleached kraft pulp and paper 23 9 8 33 27
Bleached kraft pulp and paper 21 1 9 32 2
Wewsprint (partially integrated) 29 7 13 28 23
Unbleached NSSC pulp and paper 15 12 12 32 29
Bleached 1I55C pulp and paper 14 - 26 11 27 22
Plant eapacity: 1CO metric tons per day
Unbleached kraft pulp ‘ 37 9 . 7 ' 2L 23
Bleachedrkfaft pulp ‘ 32 16 10 22 20
Unbleached kraft pulp and paper 31 12 11 25 21
Pleached kraft pulp and paper 28 18 12 23 - 19
Jewsprint (partially integrated) 38 8 17 21 16
Unbleached NSSC pulp and paper 20 16 17 25 22
Bleached NSSG pulp and paper 18 3L W 19. 15
Plent capacity: 200 metfic tons per day
Unbleached kraft pulp o Ll .12 9 17 18
Bleached kraft pulp 39 20 12 15 14
Unbleached kreft pulp and pzper - - 39 15 1L 17 15
Bleached kraft pulp and paper 34 22 15 16 13
Newsprint (partially integrated) Lty 10, 19 15 12
Unbleached USSC pulp and paper 25 o 19 21 1 = 17

Bleached MSSC pulp end paper A L0 16 12 11

/In the
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In the foregoing classifiecations, fuel oil and electric power
have been included under energy, and contiligencies have been inecluded
under administration and overhead.

. In the above table, it will be noted that as productive capacity
rises, the proporticns of the two cost elements ocnly slightly related
to capacity,nemely labour and administration and overhead, decrease
markedly. In larger capacities than those shown, these elements continue
tp decline, but less markedly.

It will also be noted that the category "chemicals and other materials"
is unusuvally high in the last product, bleached neutral sulphite semi-
chemical pulp and paper. This is the result of the high coeking and
bleaching chemical and paper additive recuirements. The cooking chemicals,
about one-third of this category,can best be recovered in conjunction with
a2 kraft vulp mill recovery plant.

In newsprint, the category "wood and woodpulp' is unusually high
because of the inelusion of purchased chemical woodpulp. In a fully-
integrated newsprint mill, this category weuld be the lowest of the seven
products, The reasons for selecting the "partially integrated" approach
were explained earlier herein, ‘

In plants 10C tons daily and larger, pulpwood is the largest cost
element, except in the case of the last product for reasons explained
above, and of the next to the last product because of the high pulp yield.
This emphasizes the importance of pulpwood costs.

Graphical representations of the total investment, direct manufacturing
anu total nrodaction cost estimates are presented in Annex 8.

It will be noted from the graph of unit investment recuired versus
plent capacity that unit investment can be exrected to decline beyond
200 tons of daily capacity. Experience in other studies indicates that the
curves becomes nearly flat at around 500 tons in most cases, Similarly,
unit manufacturing costs are neerly level at around 500 tons.,

It is, however, impossible to generalize upon the minimum economic
gize for entry into & particular market, This will very in accordance

with the following influences:

/1. Product er
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1. Product or combination of products
2. Loczl prices of materials,” energy, transportation and labour
3, Degree of tariff protection
"L, Degree of natural protection {primarily transport)
5. Design of plant
6. Ability of management
It can be said, however, in view of the plans of the Latin American
Free Trade Area to gradually eliminate tariffs between its members, that any
new pulp and paper project to produce large-volume products in any of
the member countries of less than 200 tons daily capacity should enjoy
an unusually favourable situation in order to be economic. The large-volume
products include chemical woodpulp, newsprint, kraft bag, sack and
wrapping papers, kraft linerboard, corrugating board, and folding boxboard.
' Expansion of existing plants carries with it economies of scale that
are less than those of single-line plants of the same capacity, but are
nonetheless significant, In general, it is more profitable to expand an
existing plant than to build a new one for the added capacity. For example,
an existing 100 ton plant expanded to 200 tons capacity is more profitable
than two 100 ton plants, but not as profltable as a plant built with an
:"lnltlal capaclty of 200 tons.
as notedrearller, total preduction cost estimates reflecting certain
. capital charges are presented in Annex 7. Depreciation is provided for
j at a rate of 6,67 per cent per amnmum on depreciable assets, equivalent

| to an average useful life of 15 years., An allowance of ten percent per
anrum of total capital is intended to provide for interest and profit
on investment without regard to the proportion 6f equity and loan
capital. However;_ho provision has been made for income taxes because
of their'widely varying appiication in Latin America, which in general
...are lowgf.than_thqse of North America and Europe.

The total productiéﬁ cost es%iéateé pfesenEed in Annex 7 are
summarized in the following table, The mill net prices shown in the table
are approximations based upon world prices. Their derivation is explained
later herein,

' JUNIT COSTS
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UNIT GCSTS AND FRICES IN US$ PER METRIC TON
Capacity Capital Direct Total Mill net
Froduct, (MTPD) charges cost cost price
Unbkleached kraft pulp 50 58 138 196 110
100 51 102 143 110
200 32 83 115 110
Bleached kraft pulp 50 82 167 249 130
100 58 127 185 130
200 L 105 149 130
Unbleached kraft pulp and
paper 50 87 169 256 160
C - 160 - 58 124 1382 160
200 L5 100 145 160
Bleached kraft pulp and paper 50 108 200 308 190
100 73 150 223 150
200 56 123 179 190
Newsprint 50 12 1560 222 125
100 L8 119 167 125
200 36 101 137 125
Unbleached semi~chemical
nulp and paper 50 67 124 191 120
100 hiy 93 137 120
200 30 75 105 120
Bleached semi-chemical pulp '
and paper 50 92 191 283 190
10C 62 152 214 190
200 48 130 178 190

/It will
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It will be noted that the economies of scale in direct manufacturing
costs are significantly greater than those of -investment; ranging roughly
from 50 to 100 per cent greater., This of coufée reflects the importance
of the cost elements that vary only slightly with plant size, namely
labour and administration and éverhead. Also, in only four of the
twenty-one cases, all at 200 tons of daily capacity, does the mill net
price exceed the total production cost. This would seem to indicate
that even 200 ton mills meking the mass-produced products may be marginal

when meeting world market competition,
In order to evatuate the ability of the 21 hypothetical plants to

compete in world markets, gross earnings estimates have been prepared for
each case, Approximate mill-net prices for each product have been
derived from approximate world prices by deducting appropriate allowance
for shipping and selling expenses . Annual net szles have then been
derived for each case from the mill-net prices. By deducting therefrem
anmial manufacturing costs, annual-gross earnings have been derived.
Gross earnings are earnings. before depreciation, interest, and income
taxes. Gross earnings as a percentage of total investment have also been
calculated for each case, A gross earnings rate of 20 per cent is generally
considered in North America as the minimun in order to be attractive to
investors, although this minimum rate will of c¢curse vary considerably
according to circumstances, and may be on the order of 30 per cent in
Latin America.

The estimated gross earnings as a percentage of total investment,
when competing on the world market, are as follows:

/Gross earnings
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. Gross earnings as a percentage of total investment
Product o - Capacity of plant in metric tons per
day
| 50 0 20

Unbleached kraft pulp Loss 3 1
Bleached kraft pulp " Loss 19
Unbleached kraft pﬁlp and paper Loss 10 21
Bleached kraft pulp and paper | Loss 8 19
Newsprint (partially integrated) . Loss 2 10
Unbleached NSSC pulﬁ and paper loss . 10 23
Bleached NSSC pulp and paper Loss 10 20

The detailed mill-net price and gross earningé estimates are presented
in Annex 6. | .

- The earnings in the above cases could be measufabiy'improved if the
plants were to operate 350 days annuaily instead of the assumd 330 days.

In gereral, if the hypothetical plants were to compete in world
markets, the 50 ton plants would operate a£ a loss, the 100 ton plants
would have unsatisfactory earnings, and the 200 ton plants would be at
best marginally attractive, No great importance should be attached to the
earnings differences shown above within the 100 ton plants and within
the 200 ton plants;

On the other hand, it is not expected that the Latin American pulp and
paper industry will face world competition in the foreseeable future,
except in the case of newsprint in Argentina and Brazil, and part of the
Chilean exports of newsprint and woodpulp. Argentina produces only token
amounts of newsprint, and Brazil's newsprint plant is to reach a capacity
of 425 tons daily in 1962, a level adequate to meet world competition,
Chile is able to export newsprint and sulphate woodpulp at production
levels or the order of 200 tons per day partly because of unusually low
wood costs, and partly because of tariff concessions granted by most of the
members of the Latin American Free Trade Area.

/8. Conclusions
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8., Conclusions

It is concluded that there are indeed important economies of scale in
the pulp and paper industry, particularly at capacities suited to new
development in most Latin American countries,

The source of the econamies of scale lies in the continuous process
nature of the industry. With increasing size of a specific design of
plant, labour requirements and administration and overhead costs increase
only slightly, so that unit manuficturing costs decline markedly, labour
requirements vary little with size of plant for a given design because most
workers are overseers of one or more steps in the process, and because a man
can operate a large piece of process equipment as readily as a small one,
Only in the handling of raw materisls and finished product are more workers
required in the larger plant, Similarly, it takes about as many managerial,
supervisory, and other administrative employees to administer a large plant
as a small one of the same design. Only in the case of insurance and
property taxes do overhead costs rise with increasing plant,

Similarly, plant investment requirements do not rise as rapidly as
plant size, so that unit investment requirements decrease with increasing
plant size of a specific design of plant, This is the case because a
piece of process equimment of twice the capacity costs less than twice
as much as the smaller one; the same applies to the building to house the
equipment, and to the cost of installation. Also, the cost of supporting
facilities, such as plant railways and roads, and shops, laboratories and
offices, do not rise as rapidly as plant capacity.

In planning for the future development of any pulp and paper industry,
whenever and wherever the objective is production at the lowest possible
cost, it appears that every effort should be made to build the largest
single-line plants possible consistent with anticipated demand during
the ensuing few years within a matural market area, '

fist of
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Iist of Annexes

UN publications relating to industrial programming data in
the pulp and paper industry

"Definition of symbols

Manning tables for pulp «:nd paper manufacturing cost estimates
Summary of capltal investment |
Pulp and paper manufacturing cost estimates

Mill-net price and gross earnings estimates

Total production cosi estimates - including capital charges
execeplt income taxes

Graphs of total investment, direct manufacturing and total
production costs,

Jinnex 1
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Ammex 1

UNITED NATIONS PUBLICATIONS RELATING TO INDUSTRIAL PROGRAMMING DATA
IN THE PULP AND PAPER INDUSTRY

1. FAO/ECLA/BTAQ Latin American meeting of experts on the pulp and
paper industry: Buenos Aires (1954)

(a) 3.02 Secretariat paper: Amap4 - Yucatén. A study of
hypothetical pulp and paper mills based on tropical
mixed woods

(b) 3.03 Secretariat paper: Mill size, integration, location.
A study of investment and production costs in hypothetical
pulp and paper mills

(¢} 3.1 Influence of mill size and integration on investment and
cost, by A.B, Karlstads Mekaniska Werkstad (Sweden)

(d) 3.12 Economics of newsprint production, by P.R., Sandwell,
President, Sandwell & Co.,Ltd, (Canada)

2, Chile: Potential pulp and paper exporter, by the FAO/ECLA/ BTAO
Pulp and Paper Advisory Group for Latin America. Santiago
(1957)

3, FAQ/ECAFE/BTAO Conference on pulp and paper development in Asia and
the Far East: Tokyo (1960)

(2) Secretariat paper V: Technical and economic aspects of
industrial pulp and paper production in the region

(b) Secretariat paper VII, c: Small-scale industrial pulp and
paper praoduction

(c) Background paper V1I,c.l: Small-scale pulp and paper production
by P.R. Sandwell, President, Sandwell & Co, Ltd, (Canada)

(d) Secretariat paper VII (2): Comparative investment data for
different types and sizes of mills

(e) Chapter VIII Appendix A: Comparative investment data for
different types and sizes of mills

4e Raw materials for more paper: FAO, Rome {1953).

[Amnnex 2
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Annex 2
PEFINITICN OF SYMBOIS

ADMT -  gir-dry metric ton (10 per cent moisture)
ADMIPA - air-dry metric tons per anmm

FMT ~ finished metric ton

Kg - Kilogram

klh - kilowatt hour

3 ~ cubic meter

M3s - solid cubic meter (of wood without bark)
M3s/8 ~ solid cubic me.ers per annum

MH - manshour

MT - metric ton

MTPA = metric tons per annum

MIPD - metric tons per day

MWH - megawatt hour (one million watt-hours)-
NSSC - neutral sulphitc scmi-chemical

Us$ - United States dollar

US$/A = United States dollars per annum

US$/MT ~ United States dollars per metric ton

Chemical formulas and common names

CaCl., = calcium carbonate: limestone

3
Cl2 -~ Chlorine:the elemental molecule contains two atoms
Na2803 -~ sodium carbonate: soda ash

NaOH ~ sodium hydroxide: caustic soda
Na,S0, = sodium sulphate (anhydrous): salt cake
S - sulphur

[Annex 3






' Annex 3
VANNING TABLES FOR PULP AND PAPER MANUFACTURING COST ESTIMATES
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Annex 3 (soncluded)

Unbleached kraft Bleached kraft Unblesched kraft o8 raft ewsprint Unbleached semie Bleached semie
1 1 u 4 Bleached k Pﬂ-l'gi&l chemical pulp chemisal pulp
Iten pulp pulp pulp and paper pulp and paper  integrated and papar and paper

100 200 50 100 200 50 100 200 50 1060 200 50 100 200 50 100 200 50 100 200
MTFD MTPD MTPD NTPD MTPD MTPD MTPD MTPD MTPD MTPD MTPD MTFD MTPD MTPD MTPD MTPD MTPD MTPD NIPD NTPD MTPD

Technical Control

E;gtro%oﬁm?is}tmi . g § 2 2 2 2 2 2 2 5 3 3 % 1 1 } 1 1 2 2 2
I oian 2
Shift Tester . e & & ¢ 3 2 1 4 3 ;i ¢ & & & 4 & 4 % % &
Instrument Meohanie 2 2 2 2 2 2 2 . 2 2 2 2 1 1 1 i i i 2 2 2
Instrunent Helper A4 a1 2» 1 1 2 1 31 1 2 2 2z 1 1 1 1 1 31 31 1 1
Totsl 11 11 11 12 12 12 12 12 12 14 L 4 9 9 9 ] 8 & 11 11 11
Shops and Stores
Millwright Foreman 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Milleright s 5§ 5 & 5 ¢ ¢ 7 8 kb & & W 5 5 5 ¢
Shift Milleright L 2 4 4 5 2 3 b 2 L 2 4 5 .
Millwright Helper it 5 4 5 4 5 7 Y 5 4 g L 5
s ¢ S S S S S S N A T A S N S S U S S S S S
er Forchman k -
Piggfitter ) k] h 5 & 5 % il& 5 é 5 & ; ; ﬁ g g L & g é
Pipefitter Helper . 3 L g Y 3 6 4 E é a 6 4 LS L
Haechinist 2 3 3 5 3 5 5 6 2 3 4 2 3 3 L 5
Welder 1 1 2 1 2 2 1 2 2 2 2 3 1 1 2 1 1 2 1 2 2
Sheet Metal Worker - 1 1 11 2 1 1 2 1 2 2 - 1 1 " 1 1 1 1 2
Lutomotive Mechanie 1 2 3 1 2 3 1 2 3 1 2 53 1 2 3 1 2 3 1 2 3
Painter 1 2 3 1 2 3 1 2 3 1 2 3 1l 2 3 1 2 3 1l 2 3
Elcotrician Foremen 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1
Electrician 2 2 2 3 3 3 3 3 3- h b L 2 2 2 2 2 2 3 3 3
Shift Zlectrician Y L 4 b L h 4 Yy 4 4 y } 4 4 N L 4 L L 4 y
Electrician Helper 2 2 2 3 3 3 3 3 3 a k] 3 2 2 2 2 2 2 3 3 3
Storekeepsr H 1 1 1 1 -1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1
Store Clerk - Xz 1 2 3 1 2z 3 1 2 3 - 1 2z - 1 2 1 2 3
Total 36 4 s L4 53 62 4 53 f2 52 61 70 3 45 sk 36 b5 54 44 53 62
Materials Handlirng and Yard _ )
goreman i 1 1 1 1 ﬁ 1 ; 11 ; % ; % 1 ; i 1 1 1 1 tls
rusk Driver 2 3 2 2 2 2 2
Laborer 2 y 6 L g ) i 6 8 5 7 9 2 4 g 2 L 2 L 2 L]
Watohman B - T . . S . S . . . S . . S . . |
Total 8 11 b 11 1k 17 11 i 1y 13 16 19 8 11 14 8 11 14 11 I 17
Summary of labor
Wood Preparation Plant 17 20 23 17 20 23 17 20 23 17 26 23 8 11 % Wm 1 20 W 17 20
Groundwood Pulp Mill - - - - - - - - - - - - 12 16 21} - - - - - -
Chemical or Semichemical
pﬁlpcﬁnzr erionentea 12 12 12 16 16 16 1z 12 12 16 16 16 . - - - 12 12 12 16 16 16
O oa) haovery ead g 0 0 0 Q 20 20 20 20 20 20 20 L S 4 I i 4 4 L
Steam Plant 2 2 2 2 2
Papzf-mmn?nor Fulp Dryer 18 19 24 18 19 24 38 39 B4 4o L3 48 38 39 W 30 31 32 4o Y3 L3
Tashnisal Control 1} 11 11 12 12 éz 12 12 12 il L 14 2 9 3 8 8 8 11 11 21
Sheps and Stores 36 by osh oy 5 2 W 5 62 52 1 70 3 kg 5 36 b g4 L4 5a 2
Meterials Handling and Yard 8 11 2% 1 1% 1y 1 1 1 1L 16 1 § 1 W 8 u W n i
Total - 1222 138 158 138 ish 174 15k 170 130 174 190 210 115 135 163 112 128 148 1k 158 178

Man-hours per annum (at

2 €00 MH/man/A) 241000 26,000 36000 2;6.4:!30' 3000 348.000 38000 FHaom FHeow AS000 B Y2000 P00 D000 FEOW 2400 SFAD 264000 BULD MEO 35600
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Unbleashed kraft pulp Bleaohed kraft pu‘)lp Unblenshed kraft pulp and papgr

Bleached kraft pulp and paper

Desoription (air-dry in bales) {air dry in bales {bag, sack,and wrapping papers bag,sack,and wrapping papers
50 MTPD 100 MTPD 200 MTPD 50 NTPD 100 MTPD 200 MTPD 50 MTPD 100 MTPD 200 MTPD 50 MTPD 100 MTED 200 MTPD
Part A - Structures . . .
Site, plant rail and roads,sowers, and fire protection US$ 200 000 230 000 300 0CD 240 QOO 280 oo¢ 360 000 240 o000 280 ooo 360 GA0 260 000 310 000 koo ooo
Offfoes, laboratories, shops and stores 80 000 0 000 100 000 100 0OQ 110 000 120 0O0 100 QOQ 110 60O 1&0 ago 110 000 i20 ooo 130 000
Water supply and distribution ’ 30 000 0 000 50 000 180 000 280 000 koo 000 30 000 4o 000 o GO 190 000 300 000 L30 ooo
Steam supply ond distribution (inel, fuel storage} 20 COO 20 000 30 000 20 00C 30 €00 50 000 20 000 30 000 50 000 30 000 40 000 60 000
Elsstric power distribution {purchased power) 10 000 20 00O go 000  1G 009 20 CO0 30 000 10 €00 20 00O go 0o 10 000 20 000 30 000
Wood supply and chip production and storaga 80 000 120 00O 150 p00 80 ooo 120 000 190 000 80 000 120 000 1o ooo 80 000 120 000 200 000
Pulp mill (eooking,w?shing, and soreening or grinding and .
soreening-newsprint 100 000 170 (GO 300 000 110 000 190 000 340 000 100 €00 170 000 400 000 110 000 190 000 340 00
Bleash plant {ircl, bleach liguepr making) - - - 110 000 150 000 230 000 - - - 110 000 160 000 230 Co0
Chemical resovery plant 150 GO0 250 00O 440 000 160 00O 270 000 480 0cd 150 CCO 250 000 kLo opo 160 000 270 000 i3d oo
Cooking liquor preparation plant {NSSC) - ’ - - - - - - - - - - -
Paper w31} {inel., mll finishing and shipping) : - - - - - ~ 370 000 48c oo 760 000 340 GO0 W70 060 - Boo ooo
Fulp drying plant (inel. shipping) 230 000 26¢ 00O 370 000 150 00O 340 000 400 000 - - - - L. -
Total gtructures Us$ 900 GO0 1 206 000 1 800 000 1 2006 oco 1 80O GO0 2 600 COD 1 J0C 000 1 500 0OG 2 300 00C 1 4OO 0O¢ 2 000 00D 3 10U wQO
Part B - Equipment : - -
Site, plant reil and roads, sewers, and fire protestion 4o oo 70 000 120 000 50 000 8o coo 130 000 50 000 80 oco 130 co0 60 009 100 000 160 000
Offices, laboratorles, sheps and stores 70 000 100 000 150 00¢ 50 000 130 000 180 ooo 30 CO0 13C 000 150 coo 100 QOO 150 000 200 0GO
Yater supply and distribution : €0 000 100 000 160 QOp 200 GOC 300 000 400 00 60 600 100 000 160 Q00 220 Q0C 330 000 Y40 o000
Steam gupply and diatribution (inel, fuel storage) %0 Q0% 110 600 200 000 150 Q0 240 000 §10 000 150 GO0 250 000 430 000 220 000 380 000 630 00G
Electris power distribution (purchssed power) 50 000 S0 000 180 000 7G Q00 110 000 180 000 9¢ 000 130 002 230 000 100 000 150 000 250 000
Yopd supply, chip production and storage 250 000 koo ooe £30 000 270 000 430 coC 690 000 250 00O 400 oo 450 000 28¢ 000 Lo 000 700 000
Pulp wiil {ecoking, washing, und screening or grinding and .
soreening-unewsprimt ) : Y50 000 700 00Q 3 200 000 goo 000 800 000 1 40G 000 U450 GOC 706 000 1 260 OGO goo 000 800 000 1 Loo oo0
Blsagh plant (inel, bleach liquer making) - - - 70 000 960 000 1 600 00O - - - 7 000 960 DOD 1 600 00O
Chemioal recovery plant 1100 000 1 500 000 2 40O GO0 1 200 Q00 1 650 000 2 600 000 1 100 Q00 1 500 000 2 400 0OC 1 200 000 1 G50 000  2.600 000
Cooking liquor preparation plant (M35¢C) : - - - - - - - - - - - -
Paper mill {incl. roll finishing and shipping) i - . - - . : - 2 560 000 3 110 000 4 520 00D 2 650 0OC 3 140 G0C L 520 COO
Fulp drying plant (inol. shipping] 1010 000 1 530 000 2 000 €00 1 000 000 1 500 000 2 010 000 - - - - - -
Total equipment Us$ 5 100 000 4 600 000 7 OOC 000 4 400 000 6 200 000 5 400 OO0 4 Boo Opr & HOC 00O 10 00O QDG & 00 OO0 8 100 000 1z 500 0QU
Fart § - Construetion expenses : : ' . ’
Congtrustion Overhead 600 000 850 000 1 300 000 850 000 1200 OO0 1 600 000 900 QOO 1 200 00O 1 8§50 000 1 150 OO0 1 5GD 000 £ 350 €00
Enginpering and contingencles 600 000 _ 850 000 1 300 000 _ B850 000 1 200 000 1 800 Q0D _ 9GO 000 ) 200 000 P50 Q00 4}
Total ¢onstrustion expense UsS$ 1 200 Q000 1 700 00O 2 600 000 1 Y00 000 2 HOD O0C 3 600 GO0 1 80O 00O 2 Moo 00D 3 Y00 000 2 300 COO 3 00O 00D 700 000
istel Plant Capital Us$ 5 200 000 7 500 000 11 Loo 000 7 200 000 10 400 60O 15 800 000 7 7G0 000 10 300 000 15 OCO 000 9 900 COO 13 100 000 20 300 000
Interest during constructisn US§ 150 COG 200 000 300 000 200 000 300 DOO 500 000 256 000 300 000 500 000 300 00C 400 000 600 000
Working oapital 650 000 _ 800 000 1 300 000 ) 000 QOO ) 300 00O 1 700 000 1 050 GOG 1 Loo 000 2 000 GO §00 000 1 500 000 2 100 090
US# 000 000 15 OGO GOO 23 0G0 000

Total investment

& oco 000 8 500 OO 13 000 000 & 500 000 12 000 000 13 000 0QC 9 OO0 00O 12 00O 0CO 18 500 000 11
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Annex % (oongluded)

Newsprint (partially 1ntegra.ted)
(hardwood groundwood,purchased

Unbl, semichemiocal pulp and paper
{hordwood MSSC corrugating beard}

Bleached semichemloal pulp and paper
{hardwood NSSC book and

us$

- Dessription chemical pulp) writing papers)
50 MIPD 100 MTPD 200 MTPD - S0 MTPD 100 MTPD 200 MTPD 50 MTFD. 100 MTPD 200 MTPD
Part & - Structures S . ] ] B -
Site,plant. rall and reads,sewers, and fire protesiion uss 200 000 230 000 300 000 200 000 230 000 300 000 240 000 280 000 360 000
.0fflses, laboratories, shops and stores 80 oop 90 000 106 000 80 ooo 30 GGO 100 000 100 000 110 006 120 000
Yater supply and distribution 20 000 ao 000 Lo oo 20 000 36 000 4o 000 140 00g 230 000 340 000
Steam supply and distribution {inels fuel storege) 30 000 0 000 60 000 30 000 50 000 7¢ 000 4o oo £0 oo0 100 000 .
Electrie power distribution {purchased power) ﬁg 000 30 DGO Le ooo 10 900, 20 000 30 000 10 000 20 060 - gg:uoo
Wood supply and ship production and starsge 000 . 70 o000 100 €00 50 000 G0 000 120 000 70 000 103 0oO © 140-000
_ Fulp mill {ecolingz, washing, and seresning or grinding and . o : ’ e
. Streening-newsprint) 150 006 250 000 Loo 000 70 000 110 0CC 18¢ ceo 1go 0og 190 000 260 Qop
Bleach plant (4incl. bleash licuor making) - - - - - - 8o ooo 120 000 - 170 000
" {hemical vesovery plant - - - . - - . - - - - . -
. Cooking liquor preparetien plent (FS5C) - ] - - 4o ceo 50 000 70 000 &0 000 30 ooo 120 coo
Paper mill (inol. roll finishing and shipping) 360 000 560 000 760 000 300 00O Lo oo 350 ©00 330 000 510 000 760 000
Pulp drying plant {imel. shipping} - - - - - - - - ) -
Total structures uUs$ 300 000 1 300 000 1 800 coc 800 000 1 10C 0G0 1 600 0CO 1 200000 1700 000 2 B0t 600
Part B = Euiment .o : . -
Site, plant rail and roads, sewers, snd fire protestion 40 200 70 000 120 000 40 000 70 000 120 QC0 50 060 8¢ ooc 1go 000
Offices, laboratories, shops and stores 70 000 100 £00 150 009 70 000 100 QDO 150 000 90 000 130 000 180 o000
Water supply end distribution 50 000 80 000 130 ¢0C 50 Q00 80 000 130 000 150 ©OC 236 000 336 0G0 .
Steam pupply mnd dlstribution (inol. fuel storage} 150 000 330 Q0D 550 QOC 250 cdo 430 000 739 000 330 000 550 Q00 930 Q0%
- Electric power distribution {pirchased power) 12¢ 000 200 000 360 000 %0 falis) 120 000 o 000 100 000 15¢ 000 250 00C
Weod supply, chip production and storage - 150 00C 220 Q00 300 000 160 €00 256G 000 0 000 zl0 000 320 0Q0 500 0CQ
- Pulp mill (eocking, washing; and screening or grinding "
and sersaning-newsprint : 800 000 1 300 000 2 200 0G0 450 000 730 000 1 300 000 740 009 1 300 000 2 100 000
. Bleagh plant (inol, bleach liquopr making) - - - - - - 656 000 20 000 1 206 000
. Chemlozl recovery plant - - - - - - - - -
Cooking liquer preparation plant (NSsc) - - - 110 ¢00 120 2900 176 000- 15¢ 00Q 220 0CO 250 000
- Paper m11} {inel, roil finishing and shipping) 2 580 GOO 4 100 00O I 490 000 2 600 000 3 00O 000 5 500 000 2 600 00O 3 100 000 % 500 000
.. Pulp drying plunt (insl, shdpping - = - - = = - = =
L Total 2quipmant - SRR us$ T 000 40D 5 400 000 8 300 000 3 Boo oco L 900 ooo 6 700 000 5 100 000 6 800 000 10 400 000
Part ¢ - Construction expense - . - . . .
Construstion Gverhead . . 760 000 1 000 000 1 500 COO 700 000 900 000 1 2504000 950 000 1 300 000 1 500 000
. Engineering end sontingencies 750 000 1 000 000 1 500 o0C 700 000 300 -000 1 250 000 950 GO0 1 300 000 1 900 006
. Total sonstruction exponse Us§ 1 500 o00 2 000 000 3 000 00¢ 1 Woo coo 1 doo oco 2 500 000 1 900 OO0 z 600 000 9 800 000.
© Total Plamt Capltal Usg 6 400 000 § 700 00D 13 200 000 6 000 000 7 800 00c 10 800 cOC B 200 00O 13 100 000 1% €CD 00O
" Ihtereat during eonstruction us$ 200 000 - 250 000 Koo ooo 200 000, 250 000 300 00O 250 009 300 00O 500 0G0,
Working gapital - . ; 900 000 - 1 050 Q0O 1 500 000 800 000 950 009 1 400 000 1 05C 000 1 600 000 2 900 000
Total investmert 000 10 000 QOO 15 000 OO0 7 00D ODO 9 0OB-0GO 12 500000 9 500 Q0O 13 000 00O . 20 000+ 000
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Annex 5

PULP 4ND PAPER MANUFACTURING COST ESTIMATES

raft pulp and paper
Un‘biea hed gu}g Blpaohed kr ag%l?w o bégfdgggkka v w:apging bahsrs) .
1t Price (s1r-d0i 1o BRiS, ¥ H0h BOiBture) T D Teta TR0 WMTED 100 mArW | 00 MIFD
Item Units Fate 50 MTED 100 HYED 200 MTPD HRate 50 MTPD 0 MTPD 200 MT -Rate
Statisties
toduction (pulpiafr-dry; 6 - - 16 500 3% 000 66 000 - 16 500 3 000 £6 000
A - & S o - i : foo 182 000 &4 000
ﬁ:ﬁﬁ‘f‘:’o’ifﬁ&’ﬁ“’ m:ﬂ 5. Jm3s/ADMT é'; 1‘?3 34 000~ 5,8m3s/apmT 96 500 192 000 384 000 5, Gm3s/FUT 9L 3
" Chiciitosl veedpulp {ecmi o . - _ - - : . - - - 5
blached kreft) N o/ ATk < 1 98¢ 3 sbo Gsscg/uﬂ' 1 030 7 8o 4 360 Gom/m 9C 1 38o 3 %60
Saltoake {Naz SOL HTPA 60k /ATHT 50 2 c 80 TOMS/ADIT 1 155 2 310 i &20 30kg/FIlT 35 290 1 %60
Limestone (Ca 093; 30kg/ADIT a5 39 g ° 7 ka/ g N . i . -
Soda ash (Fep C03) LITPA - - - . i i ‘ - . = - -
Sulphur o : - - 90kg/ADET 1 485 2 370 5 540 - - - -
Chlerine - )
ustis seds (ta 01} TP - - - WOke/ADNT uso 1 320 2 Lo - : 5 €3
podzy besis ﬂ:‘p‘% 1251{%/\@‘1‘ . 280 18 439 2 %Eg 26 H it 2 928 24 590 i 380 %.gsgﬁ(??mﬂ 17 Z‘s’ 18 & & 320
4 Aoy 20 3 o i
B oatete Power Purchused trgs( g/ &3, /S’I{TD ; 320 2 4o 5 200 zscmB/Am"r 135 § 250 18 500 100a3/FT } 65 650 W 300 qeg bog
wi.:g” f}m/ﬁ . - 244 000 276 0060 316 000 - 276 000 308 000 348 poo - 308 000 3 3
[} g . 5
Labor Porce Pxiludihg " 198 1 - g 23 %;4 - %53 Bg 530
Gdninistra fen - 125 i 3% z 396 3 o) -
Annual Operating Perlod - 3
Annual Manufasturing Cost )
000 45 000
*pulpwood = urbarked” Us§ 7-00/13 603 600 1 218 000 2 436 000 672 00¢ 1 34 000 2 683 000 637 000 1 2';14 . ¢ iso oo
fhemical wood-pul o a o 0 00D 44 coa 86 000 000 4o 00D 0 000
iaﬁ'o%ke sd-re zg-ggﬁ:if. L‘g oo S0 000 ‘23 pred 12 000 2k 020 000 5 000 10 000 20 000
one »! 't p _ . -
ggg:sash &8'38%4}; - - - - . - = b
jph . z z - 222 000 o : - -
e . ue we U8 3% B3 o ows
austic 80 oho
Tood 511 goo;xﬁm I 12 %00 zi 000 Gk ooo 133 856 ‘33 80 32 oo
Erpotric Dower 000 33 060 000 s 600 zghooe  nd ouo 198 200 § 000 ¢o2 003
gl mesrich s pE Hw s HE ms mm o i i
Adnipistration and overhead - Dp 00 0 D00 580 000 2l 000 g
Contlngogees - rj%o—trﬁ QR R 11 TR0 000 TG00 05 G0D 7B 000 T 100000 & 660 00D
2. o
it Hanufasturing Cogt o
“i‘iﬁ‘ii a - urbarked 36,50 3,90 3650 40,70 ko.70 ko. 70 .60 3. 60 8.6
osl 2 5 2 2 3 2 40 2,40
Chemieal woodpulp 2,40 2.40 2,40 2,70 2,70 2';8 2.43 %. 2 bt
Salt . . a, 0- [+ 0,3 »3 ]
Hasetons 830 2:30 030 &k fo 0 ; : :
3o 48 T - - -
Sulphur - - - &.70 g, - - -
Tlarine : N - 560 go 55 * o 5 = 8o
it o A e 5 e Rt 2’&3 8 %o “ho L0
Sthee aatrten 7'(533 7'33 7'33 8.00 8.00 © B0 12.00 12,00 12.00
Other materials . ‘lo 1440 50.20 28.00 - . 15,80 56.00 30,59 17.30
samin ;gzg ig.;u 10,60 39.4o 21.20 1i.ho h2.40 22,60 12,10
Adminiztration and overhead . . N . 2l ‘5o 1o ‘o0 310
Contingenoies 3,00 1,00 .80 340 3.8¢0 1.8 3 3
.0
Total 138.00 102.00 83.00 167.00 127.00 105,00 169.00 124,00 100.G0
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innex 5 (continded)

Bleached kraft pulp and paper

Newsprint {Partially 1ntegrn.tad)

(hardwood groundwood, purchased charical pulp)

Item Units Prise ~_{beg, seck and vrapping papers)

. Rate 50 HTPD 100 MTPD 200 MTFD Rate £0 MTPD _mo MIPD 200 MTPD
,.statistius ( ' 16 66 é ’ 13 o

roduption {pulp: air-d paper: Tinished welght} M - ; 500 000 - 16 500 3 000 0eQ
Pulpwosd - solfd wood i &) mS:}A 6. 0m3s/FMT 59 00D - 193 060 396 000 1,8n3s/FuT 50 000 go aco 120 000 "
Chemical vwoodpulp {semi.bleached kraft) ADVTPA - : S - - 0, 21ADMT/FUT 3 500 7 000 14 000
Saltoake (Nap SOy) MTPA E6kg/FIT 1 09 2 160 L 366 - - - =

Limestons {Ca 005 MTPA 7Oka/FMT - 1155 2 310 L 620 - - - -

Soda ash (Nag 003 MTPA . - - T - - - - -

Sulphar - MTPA o - - - - - - - -

Chlorine HTPA 0kg/FT 1485 2 970 5 940 - - - - -

" Gaustlc soda (Na OH) (dry basls) MTPA Liokg/FT £60 1 320 2 €40 - - - -
Fuael oil S HTPA Y20kg/FiT & 950 13 900 27 8oo z&on/mr 4 620 9 240 18 430
Elsotrie Power Purchased A 1 200KWh/FT 19 800 33 500 7% 200 gokuh/m 25 88o 57 zﬁo 115 520
Water 103 m3/4 270n) /T Y 55 910 17 820 PIT 825 1650 3 300
Labor ¥H/A - 348 000 380 600 430 oo 230 000 270 000 326 000
Labor Foroa {excluding adminiatratl.on) Men - 74 190 210 - 115 135 153
annusl Operating Period Days - 330 ‘ 330 330 - 330 330 - 336

. Annual Mamufeoturing Cost (US$/a} - ‘

* Pulpwood - unbnrkad - us§ 7.00/m3a 693 000 1 386 oo0 2 ‘772 000 210 000 420 000 840 ooo
Chemioal woodpulp R 150,00/4D1T - - - 525 000 1 €50 000 2 10¢ 006
Salteake to Lo, 001 U4h 000 a8 ooo 176 oo0 - - -
Limestons 10.00/8T 12 000 2k ooo 4 ooo - - -
Soda agh 40,00/¥T - - - - _ -
Sulphur 30,00/40 - - - - - -
thlorina 75.00/MT 11 000 222 00C 4ni ooo - - -
Caustic zods 706.004T L5 ooo 92 000 184 coo - - -
Pael o1l 20.00/MT 139 000 278 oo 556 000 2 000 164 oco 368 eoo
Clsstrig power 8.00,I%H 158 000 316 000 €32 000 251 900 us2 acn 924 000
Gther materinis - 247 000 Ug5 000 930 o0 170 000 330 000 660 Q00
Laber "3.00/1H 1 oty goo 1 140 ooo 1 260 000 690 DOO 810 000 978 000
Administration end overhead - 756 000 800 000 850 000 500 Q00 550 Q00 600 000
Contingencies - 56 000 155 000 188 oo0 82 000 94 060G 230 000

}1 3 300 CoQ 5 Q00 0DO 8 100 GOO 2 500 000 3 900 000 6 700 000
Unu-. Ma.nul’aoturiy,' Cost (us$ T}

- Pulpwood' = unbarked Lz, 00 Lg,.c0 Lz2,00 12.7¢ 12.30 12.%0
Ohemionl wosdpulp - - - 3l.80 31. 3580
Saltcake 2470 2470 2.70 - -
Limestone 0.70 0.0 [Ny i) - - -
Sodn ash - - - - - -
Sui.phur - - - - - -
Chlorine 6.70 - 6 &, - - -
Caustin soda 2.’60 LT 2:% o 2-%3 . - - -
Fusl 011 8 l+o o 8.ho 8.4 _ ’ —E'.‘So E .60 3.60
Eleotric power o 9.50 2.60 1 14, o 1400
Other materials 1 oo 1& < 15,00 , 10.00 10.00' 10,00
Labar ? 50 110 1,89 - 2l4.50 1l4,8g
Adnintstration end overhend 2&. 20 12.90 30. go 16.70 ; %10
Contingencies 3.30 .40 3.0 3,70 3.00

Total 200,00 150,60 123400 150.00 119.00 101,00

9f edeq
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Armex 5 (eonsliuded)

them Unite Price Urj} eached semichemical Su‘.lp %rulgrgi.per ‘haﬂ‘s%gsed}ggxéigggﬁigg% E%}Qie.nd gagra}s']
Rate 50 MTPD 100 MTPD 200 MTPD Rate 50 MTED 100 MTFD 200 MTPD
Statistiocs ) p 66 6 p
Production (pulp! atr-dvy; paper: finished weight) MIPA - ) 0 000 0Qo - 00 000 000
Pulpwosd -‘§°1fd wood € ata/A 24 703 /FME is ggu 38 000 180 0co 3. 9m3s/FUT &5 goo 1?3 000 260 000
Chemical woodpulp (semi-blesched kreft) ALDNTPA - - - - - - - -
Salteake (Map sou; MTPA - - - - - - - -
I-imestone(:sca. gg ] MTPA - - X - - - lm- - - ¢ -
Sods ash (¥a MTP, 4 00 0 0 10 Boo 00
Solphur 2 > iy L 2288 ! 668 2858 Bayan 2 035 % 670 3 38
Chlortne MTEA - - - - 155 kg/FMT 2 530 5 060 10 120
Caustie soda (Ne OR){dry basis) WTPA - - - - 70kg/FIT 1 180 2 360 Yy 720
Fuel 011 MTPA Y20kg,/ 4T 6 gso 13 500 27 Beo &7 0kg/TT 9 hoo 18 8oo 37 600
Elestris Power Purchased Mgg/k SGOKWh/FMT 14 850 29 700 59 L4oo 1 200 Kin/FHT 13 8oo 39 600 79 »00
Water 107 n3/4 50m3/FHP 825 1 550 3 300 200m3,/FUT 3 300 6 600 13 200
Labar MH/L - 224 800 256 000 296 000 - 284 oo 316 000 355 000
Labor Foroe (exaluding administration) Men - 112 128 148 - b2 158 B v/
. Arnual Operating Period Days - 330 330 330 - 330 330 330
Annual Menufacturing Cost (US$/a)
Pulpwsod ~« urbarked U3 7.00/mde 315 000 630 Y00 1 260 000 455 000 910 0G0 1 8z0 000
Chemical wosdpuly 150, 06 /ADKY - - - - - -
Salteaka 4o, 00/1T - - - - - -
Limestona 10,0010 - - - - - -
Seda ash Lo, GO/ME 0 GO0 189 0oo 360 000 216 000 432 oco 864 0ot
Sulphur 30,00/1% 21 000 bz 000 84 ooo 61 000 122 000 244 000
Chlorine 45, 00/H7 - - - 19¢ §08 380 ¢oo 260 000
Catstle soda 70,00/ - - - 000 166 000 332 000
Puel oil 20,0047 139 000 278 000 556 000 185 oo 376.000 752 000
Eleotrle power 8.00/20H 119 00G 258 oou Y26 Qo0 158 000 316 QGO 632 00O
Other materials - 132 €00 264 oo 28 ooe 297 000 594 000 1 188 oco
Labor . 3. 00/HH &2 00 766 000 38 aoo 852 000 ch8 coo 1 970 00D
Administration and overhend - 500 GO0 550 COC 600 000 6062 000 650 000 700 000
Contingencies - 112 060 150 060 248 G00 150 Qa9 106 000 238 ooo
T Total 2 100 000 3 100 050 5 000 000 3 200 900 5 000 000 8 600 oco
Unit Monuloeturing Cogt {USH/MT)
Fulpwood = unborked 19.18 19.J0 19,10 27,60 27.60 27.68
Chemical woadpuly - - - - - -
Saltooke - - - - - -
Limestone - - - - - -
Soda ash 5.40 5.40 5.40 13.10 13,10 13,10
Sulphur 1,30 1,30 1.30 3.70 3450 3.70
Chlorine - - - 11.50 11.50 11.50
Caustio aoda - - - 5.00 5,00 5.00
Pual o1l 8.k 8.k 8.40 11.4o 11,40 11,48
Fleotric power 7.20 720 Te20 5.60 5.6 9,5¢
Other materials 8.00 8.00 §.00 15,00 18,00 18.00
Labor ho.70 23.20 13,50 51,60 28.70 16,20
édmi?istrsgion and averhead 33.20 16.;- 910 36.1§ 19.7g 1;.68
ontlngencies .60 3.70 3,00 3. ¥ 3.7 +J
Total 12503 53,00 7560 191.00 152.08 130,00
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hnnex 6

HILL - KET PRICZ AND OROSS EARNINGS ESTIMATES

Bleschad kyaft pulp Unbleached kraft pulp

Bleached kraft pulp and paper

, Iten_n Units Unbleached kra.l."t pulp and paper
Approximate World Prics Us§AT 135 155 190 220
tess Allowances for: - Selling Expense Usg/im 5 5 10 10
Preight Zxpense ys/mr 20 20 20 20
Total deductions Usp/ne 25 25 30 30
Egtinated Nill-Net Price Us$/mr 110 130 160 190
Plant Capacity WIPD 50 100 200 50 100 200 50 100 200 50 100 200
Annual Mot Sales Ust/a 1 815 000 3 630 0co ywoooo 2 iksooe  h2s0 000 6 580000 2 64 000 5 280 000 10 5G0 000 3 135 000 6 270 000 12 540 ¢OO
Annual Manufacturing Cost Us§/a 2 300 000 3 LOO 000 5 500 000 2 B00 00O 4 200 000 & 900 6v0 2 Boo noc 4 100 0oo & 600 OCO 3 300 000 5 OCO ogo 8 100 60O
Annual Gross Profit us$/i {Losa) 230 00C 1 760 000  {Loes) 90 000 1 680 000  (loss) 1 180 000 3 960 000 (Loas) 1270 000 4 Yho o0
Orogs Barninas en Investment Peraent  {Loss)} k| W {loss) 1 9 {ioss) 10 21 (Loas ) 8 13
(before depreclation, interest and
income taxes o 17
2N
8=
35
=
o
N
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Annex 6 {ooncludsd)

Unbleashed semiohemical

Bleached semiohemioal

{Befora depreclation, irterest and
income taxes)

Unite Newaprint {Partially integrated
Ttey P { ly o ) . pulp snd poper pulp and paper
Approximate World Price Us§/mMT 150 145 220
Less Allowanoes For: Selling Expence usgAer 5 5 10
Freight Expense US§/MT 26 20 - 20
Total deductions Us$/ MY 25 25 30
_ Estimated Mill-Net Price US$/MT 125 120 130
Plant Capactty 1TPD 50 100 200 50 100 200 50 100 200
Annunl Het Sales Usé/a 2063 000 125000 8§ 250000 1 980 000 3 950 000 7.920 006 3 135 000 6 270 COO -1z 540 000
Annual Manufacturing Cost Us$/A 2 500 0OC 3 900 000 6 700 00D 2 106 000 3 100 060 5 600 000 3 200 000 - 5 006 000 8 600 000
Arnusl Gross Frofi% Wei/a (Loss) 225 G001 550 050  (Loss) 860 co0 2 920 000  ({Logs) 1270 %00 3 540 000
" Gross Earnings en Investmant Peroent  {Loss) 2 10 {toss) 10 23 (Loss) 10 20

oy a8eg
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Annex ¥
TOTAL FRODUCTION COST ESTIMATES INCLUDING CAPITAL CHARGES EXCEPT INCOME TAXES

(Dollars)

Unbloached kraf't pulp

Bleached kraft pulp

Unbleashed kraft pulp

Bleached kraft pulp

and peper &nd paper
50 MTPD 100 MTPP| 200 MTFD 50 MPFD 100 MTPD 200 MTPD | 50 MPPD 100 MTED | 200 MPPD 50 MTFD | 100 MTPD | 200 MYFD
1 Structures 900 000 | 1 200 000 1 800 000| 1 200 00O 1 800 000] 2 600 coo0] 1 100 000| 1 500 000 2 300 000| 1 400 co0} 2 000 000 3 100 000
2 Equipment 3 100 000 | 4 600 000] 7 00D 000 { 4 40O 00O| & 200 00O 9 600 oo0{ k4 800 c00| € koo 000{10 000 COO| € 200 000( 8 Y00 000 |12 500 00O
J Construstion expenses 1 200 000| 1 700 000| 2 600 000{ 1 700 000 2 400 0GO{ 3 £00 0o0| 1 800 000[ 2 40O 000] 3 700 00Ol 2 300 00O| % 000 OCO{ 4 700 COO
Y Total plant capital |5 200 000 7 500 050(11 %00 C00| 7 300 000 |10 hoo 000 15 800 00| 7 700 0C0|10 300 DOO|YS 00O DOO| 9 900 00QJ13 100 000}20 300 00D
plus,
5 Interest during
construstion 150 000 | _ 200 0CG| 300 000{ _ 200 000/ _ 300 c0G{ _ 500 000{ 250 00O _ 300 000] 500 000 300 0G| koo coo| oo Qo0
6 Total eapital |
subject to :
depreciation § 350 000 | 7 700 000}11 700 000 | 7 500 000 (L0 700 VOO {16 300 000 7 $50 030{10 00 000{1é 500 00|10 200 000{13 500 000 j20 900 000
plus,
7 Working capital 650 000 | 800 000! 1 300 000} 1 000 GOO| 1 300 000} 1 700 00O} 1 050 000} 1 Y00 000 2 000 ogol 800 000| 1 500 0c0| 2 100 000
8 Total investment 6 0C0 000 | 8 500 00013 00¢ 000 ] 8 500 000|312 000 000 18 000 OPO} § GO0 G20§12 0CO 00D |18 500 00|11 003 000 {15 000 00O |23 00D 000
9 Total annual '
depreolation
(6.6677% of "6} 356 700{ 513 4oo| 780 ooo| 500 o000 718 Loo| 1 086 700 530 000} 706 7co] 1 100 o0o| 68c 000! 900 00O 1 393 LoD
10 Allowance to oover profit
and interest ] ‘ ) .
P (1o of M8h) 600 000 850 000| 1 300 0co| 850 ooof 1 200 000 1} 800 000| 900 000| 1 200 G0o| 1 850 Q0O{ 1 108 000| 1 500 000 2 300 COQ
11 Total capital cherges ¢ '
except income taxes ’
(9+10) 956 7001 1 363 4o0) 2 ofio 000 1 350 000| 1 913 Yoo! 2 886 700| 1 L3O 000{ 1 506 700 2 <50 000! 1 80 000 2 LOG 000 3 693 LoO
12 Total preduction (in tons) 216 500 33 000 66 000|. 16 K00 33 0G0 66 006 16 500 33 000 &6 000 1€ 500 33 000 66 000
13 Capital charges per unit )
{119 12) 58 Ty | 32 82 58 b 89 58 45 108 73 56
1% Direet unit marufecturing
vost 138 102 B3 167 127 105 169 124 100 200 150 " 123
15 Total unit production (
cost exeept income taxes 196 L3 115 2lg 185 149 256 182 145 308 223 179
;16 Estimated mill net price-’- '
vorld basis 110 110 110 130 130 159 160 140 160 190 150 190

Th 8ideg



Annex 7 (esncludod)

1 Struotures

2 Equipment

'3 Construction expenses
Total plant capitsl

plus, . .
| 5 Interest during oonstruction

6 Total capital subject to
depreciation :

plus,

7 Working capital

8 Total invesiment

- 9 Total annual depresiatien

_ (6.6670 of M6}

10 Allowance to gover profit and .
Antorest (10% of "g")

1} Total capital charges except
‘ineome taxes (9 + 10)

12" Tetal produstion (in tons)

13 Cepital cherges per unit (11% 12)

1k Direct unit manufecturing cost

15 Total unit production cost
exocept lnoomo taxce

16 Estimated mil} net price-world
basis

Newsprint Unbleashed semichemioal Blsadtad semishemicnd pulp

50 MIPD | 100 MIFD | 200 HTFD pulp and paper 09 paper

50 MTFD | 100 MTPD | 200 MIFD 50 MTED | 100 MIPD | 200 MIPD
%00 000} 1 300 000 | 1 800 000 800 000 | 2100000} 1 600000 1 200000 1 700 oho "2 4oo a0g
4 000 000 5 400 000 { 8 300 000 |3 800 cOO| 4 900 00O 6 700 COO| 5 100 000 & 800 00O | 30 40O OO0
1 500 000 | 2 000 000 | 3 000 000 |1 4go 600 | 1 8Bco 0go| 2 500 000 -1 900 000| 2 600 000 | 3 800 000
6 koo oco| B 700 000 |13 100 €00 | 6 000 000 | 7 Boo 000 | 10 800 000} B 200 000] 11 100 000 |16 600 000
200 000 250 000 400 000 200 Q00 250 Q00 300 €00 250 00C. 300 000 500 000
6 600 000{ B-g50 oob 13 500 000 { 6 200 000 | 8 050 Q0O 11 100 ogo| 8 450 coo 11 400 000 ;17 100 000
900 000] 1 050 0G0 | 1 500 008’ 800 c0o 950 occ|. 3y Lop @ 1650 00{ 1 500 000 2 900 00O
% 506 000 10 000 000 [15 000 0CC [ 7 000 000 | 9 00O 000| 12 500 ¢P@J 9 500 ¢OG{ 13 000 000 | 20 000 00O
ekl —_— e L 3 = : - ‘
Yo 000 596 700 900 000 k13 koo 536 700 40 W 563 400 760 000 { 1 140 000
250 000| 1 000 000 | 1 500 000 700 00O 900 000} 1 250 GO®: 950 000] 1 300 000 | 2 000 000
- — . —tin -

1190 000| 1 596 700 | 2 40 000 1 113 koo | 1 k36 700| 1 990 000F 3 513 koo "2 060 000 | § 1ko 000
167560 . 33 0G0 66 000 16 500 33 000 66 0001 16 500 33 000 &6 000
72 L8 86 &7 Ll 30 .92 62 ' L8
150 119 101 124 93 75 191 152 " 130
202 167 137 191 137 105 283 214 178
125 125 125 120 120 120 150 190 | 130

% 23ed



ANNEX & R/CH12/702
Figure I

UNIT INVESTNENT REQUIRED
Natural scale

Unit total plant. investment
(Millions of dollars per daily ten of capacity)
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s ANNEX 8
Figure II

DIRECT UNIT MANUFACTURING COSTS

‘Watural scale

Direct unit manufacturing costs T .
(Dollars per metric ton) ol
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ANNEX 8 BIONL2/702
Figure III

TOTAL UNIT PRODUCTION COSTS
Natural scale

Total productien ceosts
(Dollars per metric ton)
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