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SUMMARY

The developing world Is deficient in pulp supplies even more thon in paper.
It hes, however, many fibrous row materials for paper pulp, and [t may
hesome o major pulp producer in the future. The estimates of unit investment
and unit manufacturing cost, for pulp monufacture, show o shorply Increasing
onlt cost for decreasing mill size. Pulp markets in developing countries do
not offer the opportunity for pulp mills to benefit from sconomies of scale,
Cortoln cost reductions, the mojor ones discused here, cre still ottainable.
It 1s difficult to imagine o pulp mill of smoll investment,at the same Hme
praducing at o low unit cost of menyfocturs.




1.  INTRODUCTION

In the course of economic development ¢f developing countries, one invariably finds
new sectors of industrial activity being established. With economic progress,
industrial establishments grow increasingly complex, product- and process-wise.

Poper manufacture is omong the early activities in a developing economy because
paper is o basic commodity. The technology of papermcking, at the early stage

of development ond for the primory poper products, is not a very complex one

(o parollel is found in textile manufocture). From here to the complex engineering
and technology of modem paper production is a long and complicated way. As

the economy progresses, market trends develop towards more and more sophisticated

products. At all stoges papermdking os an industry s very much port of o country’s
industrial development.

With o paper indusiry operoting, the demand for pulp  (raw materials for

paper manufacture generally) is cbviowly one to be satisfied. It would be

natural to amume that pulp requirements, just os paper requirements, are

satisfled through local production also, but this has not been the rule:

For a variety of reatons, some economical, some technical, and some arising from th
noture of pulping ond hapomd:lng itself, pulp manufacture in the developing
countries has always remained behind. The developing areas of the world are net
importers of puip, ond have been 10 sinc. the modem procen technology, in
popermaking and In pulping, was developed eighty yeors or %0 ago.

Presently, the world picture on pulp supply is grectly chonging. It is not
changing 30 much in the net deficiency of pulp in developing orecs (1), s it is
in the struciure of the deficit, presently ond in the future. . The tropical arecs
are becaming Increasingly selfsufficient in short fiber chemical and semichemical
pulp, but remain deficient in long fiber chemical pulp. The subtropical

zones, while becoming selfsufficient in short fiber pulp rapidly, alse have o great
potentiol to becoms moss suppliers of long fiber celiulose in the long run.

In the hope of contributing to a better understanding of the major problem arecs in
pulp supply through local manufocture, we will attempt to andlyse some of the
economical ospects of low cost, general purpose pulp for popermaking.




2. DEFINITIONS, ABBREVIATIONS

pulp chemical and semi~chemical pulp, for poper monufacture

groundwood  mechanical and semi-mechanical pulp, for paper manufacture

paper as a general term, includes all paper and poperboard grades
LF long fiber pulp

SF short fiber pulp

ADMT air dry metric ton

ADMTPD air dry metric ton per day

PA per year

$ U.S. dollars

3.  PULP AND PAPER INDUSTRIES IN DEVELOPING COUNTRIES

Nowadays, most countries of more thon token morket size have their own
poper mills, which supply, port or aoll of some or several sectors of the
poper and poperboard demand.

The degree of selfsufficiency, of course, varlies much. It may be nomingl in

some countries, where only chipboard and other coarse grodes are produced
locally. In other cases, o variety of poper grodes is utuolly available from

local sources. . inally, hardly ony countr, (o notable excepti.n s Chile) is

fully selfsufficient in oll grades, newsprint and mas packaging grodes usually being
the problematic sectors.

it is very much a maotter of local market conditions whether the poper industry

is developed satisfactorily, is deficient or, converely, whether it hos developed
fo a size and efficiency beyond its own natural market and thus grown into on
exporting factor. The natural history of paper manufacture (whether in Europe

or overseas) is very much based on a sequence of gradually increasing technology,
more sophistication in processes, products and market demand, ond increasing
economies in manufucturing size.

For paper monufacture, a dependable source of pulps is necessary, the properties
of which should correspond to the grades ond qualities produced. Owing to their
characteristics, the seve-.l types and qualities of pulps are not easily interchanged
for poper manufocture at a definite leval of quolity. Where larger variations of
paper quality are permitted, some more freedom in pulp choice is possible. The
notorious example is wropping paper: high quolity wropping paper is mode from




coniferous kraft pulp, however, much wrapping paper in overseas countries
(ond some in Europe) is produced from wrapping waste of low quality, from bagame
pulp, from she t fiber kraft pulp, ete. 2 other exomple is hygenic tissue ot high

ond low levels of quality. Of course, poper volume, quality ond price are
interdependent.

There are far fewer pulp mills than paper mills in the developing world, even
cunting the numerous integrated pulping units in paper mills., The ratio may be
found somewhere near 2 or 3 to 1, the cottage pulp ond poper industry also
included. Traffic in pulp to and beiween developing countries reflects the
difference. Even with the large capacities under construction or envisaged,

the developing world will remain o net importer of pulp (1). The demand

centinues to concentiate on bleached and unbleached chemical, coniferous

pulp. Short fiber chemical and semichemical puips are becoming availoble more and
more and are traded in inereasing quantitles.

For on analysis of pulp menufacturing cost, one should distinguish between the
reveral types of pulps. in pulp manufacture, more cost Is involved in producing
pulp of (a) lower yisld, (5) lighter color. At the sameyield and roughly ot the
same manufacturing cost, there is a distinction to be made between less and
nore sensitive pulping processes. The sensitive, sulfite<based processes will enly
rulp solected rav mate:ials satisfactorily. Pulps are clossified roughly as follows:

(i) groundwead end mechcnical pulp, 90 - °3 % yield
(2) chemieclly pretreated 3r. ndweer, -5 "
3) kigh yield (crude) semichomical pulp, 72-78 ¢
(4  bleachecble semichernical pulp, 58 -6
(8) high yield and linerboard kroft, 51 -5 ¢
(6)  unbleached (chemical) sulphats, 47 - 50 v
(7)  bleachedble (chemical) sulphate, 43 -4 "
(8)  unbleached sulphite, cellulose, 46 - 48 v
(9) bleached sulphite, ~ellulose, 4 -43
(10) soda (unbleached or bleached) pulp. 9 -4 "

For paper monufacture, it is equally important to distinguish between long ond short
fiber pulps. Leng fiber pulps (generally classified as chemical pulps) are produced from
coniferous woods, but certain other raw materials (bamboo, etc.) caon be used. Warld
trode 1n pulp is confined generally to chemical coniferous pulps, but some

quantities of shurt fiber chemical pulps ore also traded. There is minor traffic
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in semichemical pulp ond groundwood. The chemica! pulp: are in the most
expensive group, but their transport and subsequent storage and paper mill

use present no problem, as ather oules moy do.

The world trade in chemical wond pulp re lacts the foct thot ineir cost of
manufucture profits greatly from cconomies of sealz. It is generally unprofitable
to produce chemical wrod pulps locatly in smoll quantities, since it involves
steeply rising unit cost of menufacture, and © disproportionally higher unit
invastment,

On the other side of the scoie, it is less prohibitive to produce the higher
vield pulps on o local kesic. In meny situations it is very profitable to produce
pulp and paper in ona integrated operction. With higher yield pulps, it is
russinle o do so in quite small quantitiss, (In general, considerable economies
are invoives in the infegrated production of chemical wood pulp also, but

the size of operations for optimum mill size is out of proportion to the size of
e marzet of most developing countries, or the fibrous row material base is not
cvailabla).

Tharefore, pane. swiils in daveloping countiies hove o certain tendency towards
integration vrith pulp meiufacture. Such mills have soveral pulp sources fo draw
on: one or more bre of puln (semichemical pulp, groundwoed, etc.) from thelr
irtegraied units, imported puip of types and qualities they cannot produce or
cbtain iocully, ond o vasiety of waste poper grudes. The balance between the
scuices is u question of vurilieing citeniic, with rauch ¢l e manufocturing
profit dependin:, on striking thr ritht e “nlenca,

in soreres publicotions,for instance (2) and (T), the eifect of balancing pulp
sourcer on the profitabiiity 1 the enterprise hos been excmined. It is generally
found that pulp from an intagicted unit, so long as it is suitable to the

pener grades produced, is cheaper than imported pulp and allows o better profit.
in additfon, \roste naper of the preper grades tends to be an even less
expansive fibre source. The price tor waste Is o function of the price for
imported pulp, of the availability nnd ooplicability of pulp from integrated

units af the poper mills, and of the prices for imnorted paper which compete
wiih losal rodusts. Although paper waste is a useful source for paper
imonufacture, paper miils will try to astablish independent sources of pulp os

a matter ¢f zast control, and i d3ing to balance the use of waste ogainst

the wse of integiated and imported pulp.
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As definite as the place is which integrated pulp has gained itself in paper
manufacture around the world, as complicated it the caleulation of its
profitability, because s0 much depend. on the papermoking operation and

the market. For a general review of pulp cost, in the present type of
presentation, it is impossible to discuss the varfous cost aspects of integrated
pulp manufacture. Besides, the price of pulp is not the proper yardstick to
measure the degree of cost efficiency. Only the fina! product, paper, is
expressed as a price. For this reason the following sections will concentrate on
the cost aspects of non-integrated pulp manufacture in developing countrles,
and. this only from o broad viewpoint emphasizing where economies can be
obtained through the reduction of certain items of cost. it will soon be clear,
that pulp manufacture, more specifically the manufacture ¢t chemical pulps
based on wood, is in principle a large scale copital-intensive operation in
those cases where economies must be obtained: Only exceptional circumstances
can have the effect of reducing unit manufacturing cost,

4.  FIBROUS RAW MATERIALS FOR PAPER PULPS

The several pulping processes will produce pulps with o wide range of properties
partly, this is due to the process and subsequent treatment, partly this is also
due to the fibrous row material involved. Table 1 presents a summary of fibrous
raw materials for pulp manufacture.

Among the fibrous materials, several . .od species find the widest opplication.
Over 75 percent of world pulp consumption is from wood species, mostly coniferous
woods, that produce long fiber pulp. Broodieaved species from the temperate

ond subtropical zones are gaining in importance rapidly. Pulp from brood~

leaved wood, mostly bleached, finds its opplication in white papers where

it can offer sheet properties not available from coniferous pulp. Some unbleached
short fiber wood pulp is produced and consumed locally, but there is no trode in
this type of pulp, os there is on o limited scale in bleoched short fiber

pulp.

Chemical pulp from the tropical zone is confined to limited quontities, the
tropical zone has few and small pulp and paper mills os yet. Pulp from mixed
tropical hardwoods is expected to become o more familiar commodity towards
the end of the decade.
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Coniferous pulping, by trodition origincting from the northern temperate

zones of Europe and North America, is gaining in importance throughout the
subtropical zone where large plantations of pines have grown up in recent

years. Tropica pines, of which there ar a few large areas .iround the
world, have not yet found so much acceptance {due to political reasons,
not due to their technical characteristics).

High yield kraft involves a chemical type of unbleached pulp, from conifers,
of o slightly higher yield (through adjustment of cooking conditions, digesting
time and with the use of disc refiners) specially apt for linerboard. The process
has spread over North America.

The range of semichemical pulps, manufactured from deciduous woods, comprises
bleachedble pulps of lower yield and unbleached ond coarse grades of pulp

of regular and very high yield. The white pulps are used for printing poper,

tissue ond white board, in varying degrees in their furnish, ond offer a distinct
advontage in sheet quality and cost for such grades. The unbleached grades are
used in the furnishes of many wrapping grades (in developing countries), coarse
printing and mimeo, tissue, paperboard and, of course, for corrugating medium

of high quality. As a mass commodity, semichemical pulp from mixed tropical hard~
woods has a considerable potential.

Chemical and semichemical pulp from agricultural waste (bogosse, straw) is used
in the fumish of printing papers and tissue. It is also used (as o crude pulp) in
the furnish for certain wropping grodes, board, and in corrupating medium

(in countries where such row matarials 1:~ oburdont). They offer an altemative
(if somewhat limited) for wood pulp, and more so where o price advantoge

can be realized.

The mechanical types of puip, (mostly from conifers although disc groundwood

from deciduous woods is gaining acceptance fasd, are used in cheap printing grades in
low or high volume (the latter being newsprint), and as a filler for other lower
grades of poper, and for paperboard.

The price for fibrous raw material is an important factor in the cost structure of
pulp. A rough comparison of the cost for fibrous raw materials, expressed os

o percentage of pulp cost, reveali . how much bearing this variable has

on the pulp cost pattem. In 3candinavia, the proportion of wood cost to fotal
unit manufacturing cost of pulp is to 42 - 48 percent (sulphate). . In North
America, the comparcbie figures are 28 - 32 percent. In developing countries, the

cost of wood is less percentogewise, not only because a larger proportion of
cost goes for copital items, but also becouse wood prices are lower. The comparable
figures are about 20-24 percent. (Latin American LF cellulose), 12-14 percents (Latin

Americon SF celluiose), and 22 percent (Mexican bagasse pulp).




5. THE NECESSARY INVESTMENT FOR PULP MANUFACTURE

For a discussion on the relative importance of cost items in the oggregate
unit cost of pulp manufocture, we will «xamine one pulping process of general
use, of one specific set of cooking and bleaching variables, with one ortwo
fibrous row material sources, for o series of increasing mill sizes. The relative

cost positions of other processes, yielding pulp of the same nature, can be found
by extrapolation.

For our cost analysis, we have chosen the kroft process, coniferous wood, and
a mill size range between 25 and 500 ADMTPD.

Total investment cost for the size range is presented in Figure 1.

These costs include investment in live, respectively dead plant, The charges include
investment in plant site, site improvements, rood connections, office and plont
buildings, structures, squipment, spares, auxiliary services, other installations,
freight, engineering, design, construction ond construction supervision, personnel v
training, crew instructions, price escalation during construction, interest during
construction, initial operating losses, The mill cases are self~contained for
process water, electric energy, and bleach chemicals where applicable. For
transportation, the cases depend on infrostructure, not included in any capital
items. Forestry (or similar) investments have not been included, because the
price for fibrous raw material, delivered mill yard, allows for such cast items.

Whether at th.: smoll mill sizes (25 AD} TPD) recovery is ec ,nomically femsible
I+ questionable. The manufacturing cost estimates approximate the cdse

with or without recovery, since in the latter case the lesser copital charges are
offset by higher charges for chemicals.

The estimates are based on current average prices for plont ond equipment and
services, for conservatively designed plant copable of reaching nominal
capacity with properly trained personnel. The emphasis is not on the

level of investment or capital charges, but on the relative positions of these
in respect to mill size.

The slope of the curves flattens out with increasing mill size. For developing
countries, where markets for sach class of pulp are likely to be in the size
wp fto 100 ADMTPD, the influence of scale economies on investment is
extremely unfavorable. Capital charges in this range of mill sizes ore the
most pronounced factors in the aggregate unit manufacturing cost of pulp.
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6. COST OF PULP MANUFACTURE

The unit manufacturing cost of pulp from the hypothetical mills are shown in Figure 2,
A cost breck -down is given in Table 2. Again, the restriction is mode thot

the cost analysis refers to a generalized set of productive conditions (es it

were average conditions throughout the world) which, by their nature, are not
applicoble to any specific si.e without modifications of their entry values.

It should be stresssd thot not the cbsolute value of the costs, but their relative
values are significont in this analysis. Again we conclude that there is steeply

rising cost with dimishing plont size.

On this provisional, comparative bosis, the limited markets of most developing
countries do not offer the conditions necessary to reduce local production costs
for chemical pulp 50 a3 to compete on world markets. Only through export, by
lack of on appropriate market size of its own, is it posible to overcome a
country s unfavorable position. But export introduces o new saries of independent
varidbles, which have a tendency to make a natienal project a riskier one.

The cltemative is to woit the several years until the national market has cought
up In size, something equally) unattractive.

As to export, it is advisabla to count on it only where a captive market for the
remainder of ths output is asured over a spon of years. This leads, naturally,
to cooperation between markets or governments, to a project of bi~ or multi-
national nature. The aitemative, ogain (viz. to set up a very large project
which by its cost structure wo:'d have - —arket assured, something like 1000

to 1200 ADMTPD), is uncttractive to d&oloping countries because they do

not have the resources (copital, manpower, know=how) required. Even the

large componies in North America are hesitant to set up mommouth projects
outside their own orea.

Therefore, the vicble alternatives, where a certain market size is given, ore
to see whether for smull and medium-sized mills any possibilities remain to

decrease investment cost, capital charges and to reduce items of direct manufacturing
cost.

7. COST ECONOMIES

The information s for leaves no doubt that pulp mills are capitol ~Intensive
projects, 1equire much market room to be obie to operate at acceptable cost and
that, most important, developing countries (with few exceptions) are In @
disadvantagesus pasition in respect to their own supply of chemical pulp.




For chemical pulp this is the principal picture. (Soluble base sulphite

wood pulp gives manufacturing costs of the some magnitude and size dependence
os that shown here for kraft Pulp). Som what more fovorable cost comparisons
are found when considering the semichemical processes, which, however, by
thelr nature refer to short fibre pulps that have o limited market. The fact

that short fibre pulp finds its way increasingly in applications for paper
(technical innovations some day might moke it applicable oiso for high strength
Packoging grodes) cannot foreclose their present |imiied application, mostly in
white papers, The cost situation, In short, is discouraging.

Nevertheless, from o recognition of the principal positions as pictured, there
are a series of economies obtainable which, properly applied, have a significont
lnﬂuqnce on unit cost of puip manufacture. We must limit ourselves to o
discussion of the principles of possible reductions in pulp cost, because specific
cost reductions depend 10 much on specific productive conditions.

The discussion on cost reduction is centered on four aspacts: (A) the analysis
of cost factors in the sulphate process for wood pulp, (8) comparisons of other
fibrous raw materials relative to wood, (C) comparisons of process varichles,
(D) integration of pulping units with paper mills.

Q} The Suléoto Process

Running through the cost items of pulp manufacture {Table 2), we find several
occations for comment in the ~rinclpo! ~~st items, s follows:

(a) the cost item of fibrous material is low for coniferous wood, and even
lower for hardwood pulpwood. This presupposes an efficient system for growing
coniferous or deciduous wood, or for extracting pulpwood from existing reserves.
Plantation ~grown pulpwood can be grown it on efficient, low cost way,
especiolly if suitable exotic species are choser. in the subtropical zone,
growth rate for young wood is high, and the some can be the case with

Proper species in the tropics. Besides, the higher density of most haidwood
species (wood is bought on volume, pulp sold on welight basis) favorably
influences raw material cost. The cost for pulpwood, extracted from tropical hard-
wood forests (on flat, accesible sites), need not be much out of line with

the assumed cost, even if allowance is made for reforestation with species for
future recycling.
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(bb) pulping chemicals remain a low cost item only with the proper
investment for recovery. Chemicals recovery may nct yet be a necessity in
many developing areas, as o 100! in pollution coatrel, Lul the day will
oon come when this will be requirad.  For very smoll chemical pulp
mills, recovery is probably not atractive, yet, it would be wise to allow
room in the layout of mills for this pumese.

(cc) o bleach plont, and the electrolysis ond electric power plant for it, adds
considerably to the investment needs und to operating cost. On the other hond,
the price for the product is considerably higher. The balance between higher
operating and indirect cost and the return price, depends very much on loecal
condltions. In mony cases, a simple bleach plant of a straight -forward design,
with fewer stages to start with (sacrificing some brightness), is attractive to
new projects. Highcr brightnes: con be cbtained in the gradual course of
operating and optimizing a mill, and it would be wise to allow space for q
it in the bleach plont lavout. Brightness requirements in developing countries,
olthough increasing, have not yet reached such levels os e.g. in North
America.

For a bleached pulp mill, therc is usually no altemative to generating Its
own bleach chemicals, In mony cases excess eaustic soda con be sold at
ottractive prices, yieldiing economics.

(dd) In many oreas, where power supply tiom the puolic gid is deficient or

loss than fully dependable, it il ke -« ~amy fo the mil' 'n generate it

own electricity. Considerable economies are sbtainable, not only because
generally the price of public puner is excessive, but also because the extroction
and back -pressure steam from the turbine con be used to o full extent os

process heat. It Is not unusual for o newly designed mill to generate its own
slectric power at less than half the cost of public electricity.

(ee) A well known feature of pulp and paper mills in developing countries Is the
large number of personnel (in particular !abor) they employ. Although labor

cost is considerably lower than in North Amarica, the cost of lobor per

ton of pulp is frequently higher.

In certain departments (wood yard, barking, transportaiion, baling, liquer
preparstion, quality control) there are limited ways to reduce investment costs
by increasing the number of personnel. There are governments which, as a matter




of policy, look favorabiy on projects where larger numbers of people can

be employed. There is not & big latitude in this respect, in o pulp mili

project, compared to the considerably greater flexibility in the wood felling,
extraction and raforestation sector y whera there usualiy

are o large number of persc.aie! *mral o

() the largest single items in smal: size mills ore for capital outlays, Our
calculations have been based on quite modes: conditions for the capital
invested: 6 percent straight fine omortization per year, ond an average annual
interest on total investment plus working copital of ¢ percent. Perhaps,
both corditions are not sufficiently attractive to investors (either local or
inteational). It is much o motter of the political and economic climate
whether investors would be prepored io discuss o project on such or similar
terms us have been assumad here.

Unless one could obtain long temn financing at soft loan conditions for the major
part it the investment, the above rates cppear to be the prevailing minimum

rates for any project ot the present time. With higher interest rates or faster
omorﬂz:ofion, capital charges incieuse rapidly and tend to render even moderately
aftractive sizes (oround 200 .0 300 ADMIPL) unprofitable.

Perticulai importonce is placed on <btaining the bes! raies postible for capital,
finarcing conditions and amortization. The most important opportunities
'o reduce investment and monufacturing cost charges are in this area.

(pg) As an imp ont step towards lower . pitol costs, one we Jld buy second
hand machinery, in combination with locally made equipment, of good design
ond croftmanship. Allowing for freight on imported itemns, and otherwise
ordering from local manufacturers, it is quite possible to decrease equipment
cost to a level 2/3 (installed bosis) of our estimates. In exceptional
circumstonces, it would be possible io get the equipment at 50 or 60 percent
of the latter, ond still satisfy the requiremen* of conventional design and high
clow machinery. The example of a tissue mill in Central America, operating
Japonese machinery which it bought eight o1 so yeors ago, is well known.
Economies of this sort are often attaines with second hand puper machines,
but they are availoble just as much for pulping plants.

Naturally, o project wanting to benefit from such economies. would be in
the smaller size class. it wauld be a sound way of solving the problem of high
capital charges with the proper precautiuas for equipment and design.




(hh) Personnel training carrias o separate cost out offers a considercble
retum if properly done. Il is unwise ic wvecnomize on training of labor and
personnel for mediuri-size and majer projects. the optimum balance between
prior local training. truinira chroad and on-the <job truining by foreign

personnel «in contributa to catting i tici coerating losse .

(1)) initiol operation of u new mi!l, gracually increating output to reach

nominal capacity, entails jusies wineh crz naimally copitalized.

Figure 3 shows o hypothetical cuive o tiwe situation. A well designed ond
operated mill may reach rated copucity within o number of months. Considerable
economies ar: so ohtainel. Sevare losses are suffersd when a new mill falls

to produce uf capocity ‘or a numder of yeors, This, unfortunately, is too

often the cusc with projects in the developing world. Sevesal reasons for the
delayed paforraance cre:

ircdequate cesign e.g  irsuhicient buiter storage throughout the process,
including fiquor siwrage capucity

inodequoic purthe ing or celivery wchedul2 for equipment, missing parts

equipmu T Brewiawns
~ cdguul 2 peiseel iraing

= disivibed tow i the sweely OF ran materials

Unespastzd wrears, o shertialls in nreduction are o costly ito:a, reflecting
on mill pe formanz: in 1 very urfav ceble way. Energar v situations during
construction or initiai voc.chon Ldea of egquipment, pipig, spares, materiuls)
should ba cvoided by «areful plonning to civ extent. Not only failure to
reach neminal copacity, hut olso the produciion of off—quality product, affect
the sconomina! perfounanc: of G nuw project. While both conditions are

part of ‘he routine f initicl operatior, they should be limited in time o8
much os possible.

The provisioncl (feacin'iity ond fina! cout estimates should ollow for start-up
expenses, beth ir inveziment tost and in the cperating budget.

(ji) Tax veliaf $or the initial life spon of a mill project, is o usual condition for
new mill projects of His noture, t the same time having o low retum on capital
end fecturicg ntrinsic edvoctages ior the industial and sacial development of

a deveioping country. For new indistiivs such os these, it is usually possible

to obtain purtly or fully tax exemptions on wnported machinery, estote, ond

initial income. Where ¢ pruject, due to size, hos o morginatly positive or
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negative return on capital, it is adviseble to carefully examine, with the
outhorities involved, the immediate ai medium-~term tax situation to see
whether relief migh! be fustified (it useally is juztified) to get the project
off the grov.d.

In tax-protected econnmies, o smalier mill size is usually acceptable: the

unit manufacturing cost can be ullowe:! to rise to o level higher than permittable
in the free, inemational mark -t

As a transitioral maasure, tax protection (duties, import restrictions, etc.) is
one of the tuols that mav help tc gel new industries started. On the other
hand, more than noming! tax protection has often ied to the astablishment
of non-compatitive industries that "equire increasing concessions with time.
On ¢ long term basis, o more than nominal protective policy is disostrous
fo. a ration’s growth, Tax policy is not the appropriate way to keep weok
industty alive., A low cost industry (with low manufacturing cost), and one
which could successfully compete in export markets if required, should be
the aim of governmneni policy.

(kk) A speciai situation is found in "pocke:" markets, o rother autonomous

part of lorge national markets, where for certain reasens {infrastructure, transport
distance, ruw material, specific demand stiuciure) production proves to

be attractive, even if ynil cost of mani.facture is higher as compared to the
overall national maket. This renders production at a quite smaller scale an
interesting  ropasiiion .

() Other Fibrous Row Materials

The cost effect of other fibsous raw materiols (bogasse, straw) reveals o

6 -9 $ higher unit cost for bleached pulp on that basis, depending on
mill size, although it is pussible to tind areas where bagasse cost, and the
consequent pulp price differential, is iess.

In areas with sugar production, the cost of wood (if ot all available) is

usually higher thar we have ossumed for our estimates (Table 3). The economics
of bagasse pulping, therefore, depend very much on local circumstances.

The same opplies to strow pulping. Since straw is used for many altemative
purposes, this mcy make it unavailable or 1oo expensive for pulping. Straw
pulping s disappearing frem the developed countries, but in developing
economies ccn have a proper and rewarding ploce. As with other fibrous
moterials (kenof, bomboo, reeds, efc ) its prope: use depends on local
conditions . There muy,2.g.be no other materials for paperroking available.




C. Altemotive Chemical Processes

Within the sulphate process, separately for bleached and unbleachable

grodes, economies are obtainoble through proper design and equipment
selection, aiming at o balanced operation of the total process. Such economies,
although smoll compared to other considerations discussed here, should, of

course, be utilized.

Between the chemical pulping processes, there are some economies obtainable
if one is prepared to only consider for papermaking the quality
differences of pulp between the soda, sulphate, high yield kraft, wiphite
and neutral sulphite processes. Each pulp has its market price. There ore
differences in manufacturing costs, of course, and Table 3 lists typical

relative monufacturing cost figures:

Table 3: Relative total manufocturing cost figures (Sulphate pulp = 100)

bleached LF | bleached SF | unbleached LF |unbleached SF
sulphate pulp 100 100 100 100
high yield kroft - - 9 -
acid siphite 98 - 98 -
neutral sulphite - 88 - 0
soda - 94 - 86

(D) _integrated Mills

Integration of a pulping facility with on existing paper mill is o common
example of achieving economies, and ot the some time ossuring o reliable
supply of pulp. Integration is usually first occomplished under some form
of tox protection, so that quite small pulping units achieve the purposs.
It depends naturally on the local circumstances which effect is achieved,

but some general observations can be made:

(ac) for 50 and 500 ADMTPD mill sizes, the omission of a pulp drying
and boling plant and storoge has the effect of unit savings of 18 ond 6  §

respectively .

(bb) the supply of imported pulp is frequently interrupted (exchonge centrol,
import duties, import restrictions, delivery time) .




(cc) lower or no charges for pulp inventories.

(dd) with  integrated pulps, there are savings on popermaking unit
cost by reolacing expensive importer pulp by locally moe pulp, from
cheaper fibrous resources, at a highes yield.

. (ee) with mechanical pulp (usually 50 percent moisture) the savings are

_proportional .

(f) on integrated pulping unit of small or medium size uses the setvices,
focilities ond overheads of the paper mill at little extra expense.

Therefore, for paper mills of small and intermediate size, the first economies
obtaincble are derived from integrated pulping units, likely to be operated by
a semi~chemical process With further expansion, demand for pulp will

grow to a point where a medium size integrated unit for chemical pulp may

be justified. The sovings obtainable trom integration are likely to offset higher
pulping manufocturing costs. At the next phase of expansion, the mill may finally
be in a position to consider a pulping operation of economical size on its

own merifs.
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Table 1: Survey Of Fibrous Raw Material Resources For Pulp Manufacture )

4 A 1 o
2 g_ Yy a ‘g o N =,
g_ L 1§ & § g
R “ 2
8 ¥
8
wood coniferous x x x x
deciduous X x x X x x x
fone species)
deciduous x x X x x x
(mixed species)
agricultural wheat, rye straw x x | x x
residues rice straw x X x
bgggsse X x x x X
other | flax x X x x
kenaf x x
ogave, sisal X x x x
bamboo x x
esparto x
reed X x X x x
hemp x x x x

x) not including groundwood types of pulp
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