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SUMMARY 

Th. Copino world ti dtflcltnt In pulp **>»»•» *•" •*• *•» ,n ***• 
It h«, howtvor, mony «brow» row mottrl«U for poptr pulp, and It »nay 
*,***• o motor pulp productr In tht futur.. Hit «rimato, of unit lnv«tmtnt 

and vnlt monufactMring cost, for pulp monufocturt, *aw o sharply Incieli 
unit co* for doeroatina mill tit». Pulp morkot» In dtvttoplng countrloi do 

not offer tho opportunity for pulp mllli to bonoflt from .oonoml« of »oU, 
Crtolo cost roductlon»,  .*• «w|" on« dlKimod htrt, ort .till pttolno.lt. 
It U difficult to Imoilnt a pulp mill of »oil lnvt*nont,or tht »omo timo 

ofOduelng at o low unit oo«t of rtongfocroro. 
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1.      INTRODUCTION 

In Ih« cour»« of economic development of developing countries, on« invariably finds 

now sectors of tnduttriol activity being established. With economic progress, 

industrial establishments grow increasingly complex, product-and proc«ss-wiM. 

Paper manufactura li among th« «arly activities In o developing oconomy because 

popor is o basic commodity. Th« technology of papormaking, at the oorly stag« 

of development and for th« primary paper products, is not a v«ry complax on« 

(a parol Ul is found in toxtil« monufoctur«).  From h«r« to th« complex engineering 

and technology of modem paper production is a long and complicated way. As 

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

products. At all stages papermaklng as an Industry is very much port of a country's 

Industrial development. 

With a paper industry operating, th« demand for pulp       (raw materials for 

paper monufoctur« generally) is obviously one to be satisfied. It would be 

natural  to assume that pulp requirements, fust as paper requirement!, are 

satisfied through local production also, but   this has not been the rule; 

For a variety of reason«, some economical, some technical, and some arising from th 

nature of pulping and popormoklng itself, pulp manufacture In the developing 

countries has always remained behind. The developing oreos of the world or« net 

importers of pvv, and have been so sine*  the modem process technology, In 

papermaklng and In pulping, was developed eighty years or so ago. 

Presently, the world picture on pulp supply is greatly changing. It is not 

changing so much in the net deficiency of pulp in developing areas (1), as it Is 

in the structure of the deficit, presently and In the future.   . The tropical areas 

are becoming Increasingly selfsufficlent in short fiber chemical and semiehemieal 

pulp, but remain deficient in long fiber chemical pulp. Th« subtropical 

sones, while becoming selfsufficlent in short fiber pulp rapidly, also hove a great 

potential fa become mess suppliers of long fiber cellulose in th« long run. 

In the hope of contributing to a better understanding of th« major problem areas In 

pulp supply through local manufacture, we will attempt to analyse some of (he 

economical aspects of low cost, general purpose pulp for papermaklng. 
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2.      DEFINITIONS, ABBREVIATIONS 

pulp chemicol and semi-chemîsol pulp, for paper manufacture 

groundwood mechanical and semi mechanical pulp, for pap*" manufacture 

paper as a general term, Includes all paper and paporboard gradti 

LF long fiber pulp 

Sr' 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 than token market size hove »heir own 

paper mills, which supply,     part     or all of   »ome   or several lectors of the 

paper and paperboard demand. 

The degree of self sufficiency, of course, varies much. It may be nominal In 

some countries, where only chipboard and other coarse grades an produced 

locally. In other cases, n variety of paper grades is usually available from 

local sources. , inally, hardly any counrr   (a notable except! n Is Chile) 1* 

fully selfsufftcient in all grades, newsprint and man packaging grades usually being 

the problematic sectors. 

it Is very much a matter of local market conditions whether the paper industry 

is developed satisfactorily, Is deficient or, conversely, whether It has developed 

to a siie ond efficiency beyond its own natural market and thus grown Into an 

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, and increasing 

economies in manufacturing size. 

For paper manufacture, a dependable source of pulps is necessary, the properties 

of which should correspond to the grades and qualities produced. Owing to their 

characteristics, the seve-jl types and qualities of pulps ore not easily Interchanged 

for paper manufacture at a definite level of quality. Where larger variations of 

paper quality are permitted, some more freedom in pulp choice is possible. The 

notorious example is wrapping paper, high quality wrapping paper is made from 
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coniferous kraft pulp, however, much wrapping paper in overseas countries 

(and some in Europe) is produced from wrapping waste of low quality, from bagaste 

pulp, from she t fiber kraft pulp, etc. / .other example is h>genie tissue at high 

and low levels of quality.  Of course, paper volume, quality and price are 

interdependent. 

Thore are far fewer pulp milis than paper mills in the developing world,  even 

counting the numerous integrated pulping units in paper mills. The ratio may be 

bund somewhere near 2 or 3 to 1, the cottage pulp and paper industry also 

included.  Traffic in puip to and between developing countries reflects the 

difference. Even with the largo capacities under construction or envisaged, 

?he deveîopîng world will remain a net importer of pulp (1). Th« demand 

continue* to concentrate on bleached and unbleached chemical, coniferous 

uolp. Short fiber chemical and «emichtmical pulps are becoming  available mor« and 

rnore and are traded in increasing quantities. 

For on analysis of pulp mcnufacturlng cost, one should distinguish between the 

leverai types of pulps.  In puip manufacture, more cost Is involved in producing 

pulp of (a) lower yidd, (b)  lighter color. At the same yield and roughly at the 

samo manufacturinc cost,  there is a distinction to be mode between leu and 

r>.¿re sensitive pulping processes. The sensitive, sulfite-based processes will only 

polp salected rev- materials satisfactorily. Pulps are classified roughly as follows: 

(Ì)     groundwrod end mechanical pulp, 90 - °3 % yield 

(2) chemiccÜy pretreaied ¿r. .ncîv/oor!, 84 - C3      " 

(3) high yield (crude) semiehamical pulp, 72-78      " 

(4) bleachecble stmichermcal pulp, 5g «. ¿2      " 

(5) high yield and linerboard kraft, 51-55      M 

(ó)     unbleached (chemical) sulphate,                            47-50      " 

(7) bleacheable (chemical) sulphate, 43-46 " 

(8) unbleached sulphite, cellulose, 46-48 " 

(9) bleached sulphite, cellulose, 41-43 " 

(10) soda (unbleached or bleached) pulp. 39-46 " 

For paper manufacture, it is equally important to distinguish between long and short 

fiber pulps. Leng fiber pulps (generally classified as chemical pulps) are produced from 

coniferous woods, but certain other raw materials (bamboo, etc.) can be used. World 

trade in pulp is confined generally to chemical coniferous pulps, but some 

quantities of short fiber chemical pulps ore also traded. There is minor traffic 
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In semichemical pulp and groundwood.  The chemical pulp-, are in the most 

expensive »roup, but their transport and subsequent storage and paper mill 

use present no problem, as orne«- oulos may do. 

The world trade in chemical v/o^d pulp r* l^cts the foct that >neîr cost of 

manufacture profits greatly from economías of «sals.  It is generally  unprofitable 

to produce chemico» w^cH pulps locally in small quantities,  since it involves 

steeply rising unit cost of manufacture,  and c disproportionally higher unit 

investment. 

On the other side of ¡-he sccie, ir h less prohibitive to produce the higher 

yield pulps on a loca! bcsL. In many situations it is very profitable to produce 

pulp and paper ¡n one int.-gnted operation. With higher yield pulps, it is 

'„ssible to do so In quite small quanti«as.   (In general, considerable economi«* 

arc involved in the integrated production of chemical wood    pulp also, but 

the size of operations for optimum mill sire is out of proportion to the six« of 

tlio market of most developing countries, <^r the fibrous raw material base is not 

cvailíiblá). 

Th*>refort, pape; ir.iils in developing countries heve a certain tendency toward» 

Integration »vilh pulp rocr.ufiwture. Such mills have stiverai pulp sources to draw 

or-: or.e or rr,?'« rynet ci puh (swilchemical pulp, grcundwoed, etc.) from their 

ir'egraled units,  imported pulp  of types and qualities they cannot produce or 

tbtain iacolly, ond o vxiety of waste paper grades. The balance between the 

source* is a qu.-stion of cw.iii.-li^ cüeniiv-.-.,with much of 'lie manufacturing 

profit depending or. strlHna *h'  *Hh   cv   * n'cr.ee, 

In severe puoi i cottons, for   instance (2) and (?),  the effect of balancing pulp 

sourcer on the profitability or the enterprise has been exomined. It is generally 

found that pulp from an   intratad unit,  so long as it is suitable to the 

paper grade; produced,  is cheaper than imported pulp and allows a better profit. 

in addit'on,   vos*« paper o( the proper grades tends to be an even less 

expensive fibre source.  The price tor wa.te is a (unction of the price for 

imported pulp, of the availability and applicability of pulp from integrated 

units at ihe paper wills,  rmd of the prices for imported paper which compete 

wiih local ¡>rodu- ts. Although paper waste is a useful source for paper 

manufacture, paper mill', will try to establish independent sources of pvlp as 

a motte« cf cos» control,  and i>i doing so balance the use of waste against 

the use of integrated and imported pulp. 
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Ai définit« as the place ¡. wSich integral pü|p nas gained itself in papar 

monufecrure around the world, as complicated is the calculation of its 

profitability, because so much depend, on the papermokinu operation and 

the market. For a general review of pulp cost,  in the present type of 

presentation, it is impossible to discuss the various 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 final product, paper,  is 

expressed as a price. For this reason the following sections will concentrate on 

»he cost aspects of non-integrated pulp manufacture in developing countries, 

and this only from a broad viewpoint emphasize where economies can be 

obtained through the reduction of certain items of cost. It will soon bo clear, 

that pulp manufacture, more specifically the manufacture of chemical pulpe 

based on wood, is in principle a large scale capital-intensive operation in 

those casos where economies must be obtained: Only exceptional circumstance» 

can have the effect of reducing unit manufacturing cost. 

4.      FISROUS RAW MATERIALS FOR PAPER PULPS 

Tho several pulping processes will produce pulps with a wide range of proporrle« 

portly, this is due to the process and subsequent treatment, partly this is alto 

éiM to »he fibrous row material   involved. Table 1 presents a summary of fibrous 
row materials for pulp manufacture. 

Among the fibrous materiali, severa! ,^od species find the widest application. 

Over 75 percent of world pulp consumption is from wood species, mostly coniferous 

woods, that produce long fiber pulp. Broadleaved species from the temperate 

end subtropical zones are gaining in importance rapidly. Pulp from broad - 

lloved wood, mostly bleached, finds its application 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 trade in 

»his type of pulp, as there is on a limited scale in bleached short fiber 
pulp. 

Chemical pulp from the tropical zone is confined to limited quantities, the 

»Topical zone has few and small pulp and paper mills as yet. Pulp from mixed 

tropical hardwoods is expected to become a more familiar commodity towards 
the end of the decade. 



_ 6 - 

Coniferous pulping, by tradition originoting from Hie northern temperate 

zone« of Europe and North America, is gaining in importance throughout the 

subtropical zone where large plantations of pines have grown up in recent 

years.  Tropico   pines, of which there ar   a few large areas jround 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 

ha» spread over North America. 

The range of semichemical pulps, manufactured from deciduous woods, comprises 

bleacheoble pulps of lower yield and unbleached and coarse grades of pulp 

of regular and very high yield. The white pulps ore used for printing paper, 

tissue and white board, in varying degrees in their furnish, and offer a distinct 

advantage in sheet quality and cost for such grades. The unbleached grades are 

used in the furnishes of many wrapping grades (in developing countries), coarte 

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 (bagasse, straw) is used 

in the furnish of printing papers and tissue. It is also used (as a crude pulp) in 

the furnish for certain wrapping grades, board, and in corrupating medium 

(in countries where such rev/ mterials T ^ nbundant). They offer an alternative 

(if somewhat limited) for wood pulp, and more so where a price advantage 

can be realized. 

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

from deciduous woods is gaining acceptance fas$, are used .In cheap printing grades In 

low or high volume (the latter being newsprint), and as a filler for other lower 

grades of paper, 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 as 

a percentage of pulp cost,    reveals how much bearing this variable has 

on the pulp cost pattern.  In Scandinavia,  the proportion of wood cost to total 

unit manufacturing cost of puip is to 42 » 48 percent (sulphate).   .  In North 

America, the comparable figures are 28-32 percent.  In developing countries, the 

cost of wood is iess percentagewise, not only because a larger proportion of 

cost goes for capital items, but also becouse wood prices are lower. The comparable 

figures are about 20-24 percent. (Latin American LF cellulose), 12—14 percents (Latin 

American SF cellulose), ana 22 percent (Mexican bagasse pulp). 

JL 



5.      THE NECESSARY INVESTMENT FOR PULP MANUFACTURE 

For o discuuion on iti* relative Importance of cost ítems In the aggregate 

unit cost of pulp manufacture, we will «.¿amine one pulping process of general 

UM, at one specific tat of cooking and bleaching variables, with one orhvo 

ftbroui row material sources, for a serte« 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 »he kroft process, coniferous wood, and 

a mill six« 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, road connections, office and plant 

buildings, structures, equipment, spares, auxiliary services, other installations, 

freight, engineering, design, construction and construction supervision, personnel 

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 infrastructure, 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 cost Items. 

Whether at tfu small mill sizes (25 ADA TPD) recovery is et .nomically feasible 

ts questionable. The manufacturing cost estimâtes approximate the case 

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

The estimâtes are based on current average prices for plant and equipment and 

Mrvices, for conservatively designed plant capable 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 the:« 
in respect to mill size. 

The slope of the curves flattens out with increasing mill size. For developing 

countries, where markets for each class of pulp are likely to be   In the size 

up   to    100 ADMTPD, the influence of scale economies on investment is 

extremely unfavorable. Capital charges in this range of mill sizes are the 

most pronounced factors in the aggregate unit manufacturing cost of pulp. 
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6.      COST OF PULP MANUFACTURE 

The unît manufacturing cost of pulp from the hypothetical mills are shown In Figure 2» 

A    cost break-down Is given In Table 2. Again, the restriction is made that 

the cost analysis refers to a generalized set of productive conditions (as It 

were average conditions throughout the world) which, by their nature, are not 

applicable to any specific si.«3 without modifications of their entry values. 

It should be stressed that not the absolute value of the costs, but their relative 

values are significant in this analysis. Again v/e conclude that there Is steeply 

rising cost with Himishing plant size. 

On this provisional, comparative basis, the limited markets of most developing 

countries do not offer the conditions necessary to reduce local production cost» 

for chemical pulp so as to compete on world markets. Only through export, by 

lack of an appropriate market size of its own, is it possible to overcome o 

country's unfavorable position. But export introduces a new series of independent 

variables, which have a tendency to make a national project a riskier one. 

The alternative is to wait the several years until the national market has caught 

up in size, something equally! unattractive. 

As to export,  it is advisable to count on it only where a captive market for the 

remainder of the output is assured over a span of years. This leads, naturally, 

to cooperation between markets or governments, to a project of bi- or multi- 

national nature. The alternative, again (viz. to set up a very large protect 

which by its cost structure wo; 'd hrrve <•• -narket assured, something like 1000 

to 1200 ADMTPD), is unattractive to developing countries because they do 

not have the resources (capital, manpower, know-how) required. Even the 

large companies in North America are hesitant to set up mammouth projects 

outside their own area. 

Therefore, the viable alternatives, where a certain market size is given, ore 

to see whether for small 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 so far leaves no doubt that pulp mills are capital-intensive 

prefects, iequire much market room to be obie to operate at acceptable cost and 

that, most important, developing countries (with few exceptions) are in a 

disadvantageous position in respect to their own supply of chemical pulp. 
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Forchomlcol pulp m i. ft, pr¡ncip0| pictüre- (So|ub|, ^ ^ 

- Ito *ow„ h„ fe, krat, Hp). Som whot „„„ fmuMi „J2T 
- *«- wh« con.ld.rin, «,. MmlchM1¡C0) preeMMj_ wh¡eh   ^ « 

!   TI        ?      '* fÍbr# PU|P' ^ bw* « ""»•< "•**• Th. f«. 
** **t flbr. pulp n„d, ih way ¡ner^inaly in appi,«,«• fc, „„ 
(W.n.col  inncvaHon, „-. day .y,, „j,, „ ^.^ ^ ^ 

Copina .rod«) eanno, feroci... ft* -_. ,mM ^ "^ 

wh.t. pap.r.. Th. co.» .(motion, l„ Aort, ¡s dl*ouraa¡n8. 

N.v.rhS.1-,   f• o rw08niHon of „,. prínc|po| ^^ ^ p ^ 

züín r•"!? ob'°in'*"which' """"^ °pp,i-i'hw* • •*»««"» Infi»«,« on uni» co,» of pulp manufoCur.. W. mu,, |,„„ au•lv„ „ , 

«-«*» of ft. princìpi« of pc^lbl. ración, ,„ ^ „„, b<coü|, 

CO* «duchon, d«p.nd » much on „«¡fie product!« condition,. 

Th. dUeoMlon on c... auction |. cn,.r.d «, ^ ^ (A) „,, m| 

* « foetor. .n ri» »Iphat. pncta fe, wood pu|p; „ ^^ rf ^^ 

rr. "" .mo,,,io1' ",oHve * wood'(c) «p-«-» * p~- von*«, 
W intojralion of pulping units with paper mill«. 

(A)      Th« Sulphot« Proem. 

««rmlng throuoh th. cost itoms of pulp manufactur. (Tabi. 2), w. find „^f 
occasion» for comment In th. ^nclpc' ~,t Jtem5/ m fol|ow,: 

(ao)    th. cost Item of fibrous mariai i, low for conif.rou« wood, «nd mm 

lowor for haidwood pulpwood. Thi, pr«uppo»* an .ffici.nt sysfm for growing 

conlforou, or deciduous wood, or for .xtracting pulpwood from .xUting rnmvm. 

Plantation-grown pulpwood can b. grown ir, an .fflci.nt, low co»t woy 

-P^lolly If ^itabl, «cork sp-ci., or. chost,   In the «¿tropical zon., 

©row* rot. for young wood I. high, and th. som. can be th. cos. with 

Wor .poci« in th. tropic.  B-id.,, th. high.r dtwlly of most hordwood 

«Píelos (wood is bought on volumo, pulp »Id on w.lght basis) favorably 

Infine« raw mat.riol cost. Th. cost for pulpwood, .xtroctod from tropical h«d- 

wood for.sts (on flat, aecsibl. sit«), nitd not b. much out of lin. with 

*• «sumod cost, «,«, if allowanc. is mad. for rafomtoHon with MMCìM for 
futur, recycling. 
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(bb) pulping chemicals rtmain a low cost ¡tan only with the proper 

investment fer recover/.   Chemicals recovery may net yet be a necessity in 

many developing areas,  as Q tinti in pollution confici, Lui the day will 

soon como whtn this will  be r»-tuirea\        For verv small chemical pulp 

mills, recovery is probably not attractive, yet,  it would be wise to allow 

room in the layout of nlMr for this purpose, 

(ce) a bleach plant, and  toe electrolysis ond electric power plont for It, addi 

considerably to the investment needs and to operating cost   On the other hand, 

the price for the product is considerably higher.  The balance between higher 

operating and indirect cost and the return price, depends very much on local 

conditions. In many cases,  a simple bleach plant of a straight-forward design, 

with fewer stages to start wirh (sacrificing some brightness), is attractive lo 

new prefects. Higher brightness con be obtained in the gradual course of 

operating and oprimiiing a mill, and it would be wise to allow space far 

It in the bleach plant lovout,  Brightness requirements In developing countries, 

although increasing, have not yet reached such levels as e.g.  in North 

America. 

For a bleached pulp mill,   there is usually no alternative to generating Ih 

own bleach chemicals.  In many cases excess caustic soda con be sold at 

attractive prices, yielding economies. 

(dd) In many oreas, wlio.u ^owt,r suppl/ trom the puolic god is deficient or 

leu than fully dependable,   if   :?M he     . -pT fo   the mil' in generate Its 

own electricity.  Considerable economies are obtainable, not only because 

generally the price of public ^.>»r is excessive, but also because the extraction 

end back-pressure steam from the turbine can be used to a full extent as 

process heat. It is not unusual tor a newly designed mill to generate Its own 

electric power at less than half the cost of public electricity. 

(ee) A well known feature of pulp and paper mills tn developing countries It the 

large number of personnel (in particular ¡abor) they employ. Although labor 

cost is considerably   lower than in North America, the cost of labor per 

ton of pulp is frequently higher, 

In certain departments (wood yard, balking, transportai ion, baling, liquor 

preparation,  quality control)  there are limited ways to reduce investment costs 

by increasing the number of personnel. There are governments which, as a matter 
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of policy,  lode favorably or, projects where larger numbers of people con 

be employed. There is noi a big latitude in rhis respect, in a pulp mil! 

project, compared to the considerably greater flexibility in the wood felling, 

extraction and reforestation sector ,    wher«   there     usually 

are a large number of persavi  V'c!\ •>_' 

(ff) the larger single items in «noi; size mills are for capital outlay,. Our 

calculations hove been based on quite modes! conditions for the capital 

invested:  6 percent straight Uno «norration per year,  and an average annual 

interest on total investment plus working capital of     9      percent. Perhaps, 

both conditions are not sufficiently attractive to Investors (either local or  ' 

Invitational).  It is much a matter of    the political   and economic climate 

whether Inverton would be prepared io discuss a project on such or similar 

terms us have bean assumod h«re. 

Unless one could obtain long tern, financing at soft loan condition, for the m a [or 

part it the investment, the above rate, eppeor to be the prevailing minimum 

rates for any project ai the present time. With higher interés» rate, or faster 

amortization,  capital charges inaeote rapidly and fend to render even moderately 

attractivo sizes (around 200 ,o 300 ADM1PD)  unprofitable. 

Pcrticular importance h placed on c-btaininp the best .rare« posible for capital, 

financing conditions and amortization.  The most important opportunities 

to reduce investment and manufacturing cost charges are in this area. 

fog) As an imp .-tant step towardï lower , pitoi costì,  one wc ;ld buy second 

hand machinery,  in combination with locahy made equipment, of good design 

and craftmanship. Allowing tor freight on imported items,  and otherwise 

ordering from local manufacturers,   it is ^ite possible to decrease equipment 

cost to a level 2/3 (installed bosis) of our estimate,.   In exceptional 

circumstance«,  it would be possible ;» get the equipment at 50 or 00 percent 

of the latter,  and stilt satisfy the requirement of conventional design and high 

clots machinery.  The example of a tissue mill in Central America, operating 

Japanese machinery which it bought eight or so years ago,   is well known. 

Economies of this sort ore often attained with second hand paper machine,, 

but they are available just as much for pulping plants. 

Naturally, a project wanting to benefit from such economie-,., would be in 

the smaller size dan. It would be a sound way of solving the problem of high 

capital charges with the proper precautions for equipment and design. 



(hh) Personnel training corrías a separate coa but offers a considerable 

return if properly done.  II  ii unwise io t?ccnomize on training of labor and 

perionnel for medium-si ¡te and major projects,   'he optimum balance between 

prior local training,   train'n abroad ond on-the-job training by foreign 

personnel i jn con tribute to c-jrtírtg i    tict  operating loss« . 

(ii) Initio! opération cf a new mi!!, gradually increasing output to reach 

nominal capacity,   entails »os-.es winch ore nuitnally capitalized. 

Figure 3 shows r> hypothetical curve of liu.> situation. A well designed and 

operated mill may reach rated capacity v/i;hin  a number of months.  Considerable 

economies aa so obrarnpJ. Severe losses ora suffer ad when a ne*, mill falls 

to produce at copec i ry for a rn mbr-i c* years.   This,  unfortunately,  is too 

often the case with projects in the developing world   Several reasons for the 

delayed pcifjiMorice ore. 

- Inadequate CRS!^>  e.y    irsurMciert buffer ¿torace throughout the process, 

including liquor s.>raje capacity 

- inadequorrj fjr-hr•',ng or c'elicer/ -..chedulo for equipment, missing ports 

- equ'pmc•': brfcuKtiOv/rcs 

- Hijitrin-'u tic**  ir.   'he :vrn\y o? ro* materials 

Une/+i::îtôri O-C.-üS,  or :,hcril:ails in Q'couciion are n costly Ur:?,  reflecting 

on mill pf "errane   in  .1 vjry aifav   'cble wny.  Erwrgor   y situations during 

construction 01  initiai iv-c.chon \.uv..v vt t-quipn»tni, pipi'.j, spares, materials) 

should bo rvoWed by 1 areful planning to civ/ extent.  Not only failure to 

reach nominal capacity, but also the production of off-duality product, affect 

the economical pcrfonrrav. : of u iuw prcjeot. While both conditions are 

port of !he routine of initial operator-,  i h ey should be limited in time as 

much ns possible. 

The provisîoncl (f^atib.iity   ond ííial  co*.'  estimates should allow for start-up 

expenses, both  ir   in/¿:¡rn<*nt cost arc'  in the operating budget. 

(¡j) Tax loiter for the ir.ít.aí i¡fe span of a mill project,  is a usual condition for 

new mill projects of His ncMurt, r.t thy same time having a low return on capital 

end featuri:} nitrirvi»'  rdvo. ta.j«ís foi  the ìncustial aid social development of 

a developing country    For ne* irvîusiïics such as these, it is usually potsible 

to obtain portly  or fully tax exemptions on  imported machinery,  estate,  and 

initial income.  Where c pivioci,   fue ro si?.c,  hns a marginally positive or 
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negotrve return on capital,   it  i5 advisable to carefully examine,  with the 

authorities involved, the immediate „«] medium-term tax situation to see 

whether relief might be  Infierì (it ,s,dly U ;u-fied^ to get the project 
off the grot,id. 

In »ax-protected «onr•!«,  o »nil« mil| ,¡« ¡s usual|y 0CC(!ptab|e:   ^ 

un,t^„„uioctunn« ,Ml can be ulluwfî., „ „,„ ,0 „ |evf| ^ ^ ^ 

in the free,   International  mark >f 

As a transitional measure,  tax protection (duties,   import restrictions,  etc ) i, 

one of fho  tools that a.av help to gel new industries started.  On  the other 

hand, more than nominal   tax protection has often led to the 3stablishment 

of noncompetitive industries that „quire increosing concessionj w¡th Mm, 

On a long term basis,  a more than nominal protective policy is disastrous 

ft», a nation's growth,   Tax policy is not the appropriate way to keep weak 

industry oliv..  A low cost industry (with low manufacturing cost),  and on. 

wheh could successfully compete in export market, if requlrad/  Aoi|,d be 

the aim of government policy, 

(kk) A specie,  sit^tion  is found in "pocket" markets,  a rather autonomous 

part of large national markets, where for certain reasons (infrastructure,  transport 

distance,  raw material,  specific demand si.ucture) production proves to 

be attractive,  even îf unit cost of man,facture is higher as compared to the 

overall notional mo.ket.   This renders production at a quite smaller scale on 
interesting    roposition, 

(B)      Other fibrous Row Materiel, 

The cost effect of other fibrous raw material« (bogosse,  straw) reveal, a 

6 - 9 $ higher unit cost for bleached pulp on that basis, depending on 

mill site,  although it I, possible to find areas where bagasse cost, and the 

consequent pulp price differential,  is less. 

In areas with sugor production,   the cost of wood (if at all available) i. 

usually higher than we have assumed for our estimates (Table 3),   The economics 

of bagasse pulping,  therefore,  depend very much on local circumstances. 

The same applies to straw pulping. Since straw is used for many alternative 

purposes,    this    may make it unavailable or too expensive for pulping.  Straw 

pulping i. disappearing from  the developed countries, but in developing 

economies can have a proper and rewarding place.  As with other fibrous 

materials (kenaf,  bamboo,   r«eds,  etc j  its prope.  use depends on local 

conditions .   There may,e.g.be no other materials for papermaking available. 
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C.     Altemotîvo Chemicol Processes 

Wîthîn the sulphate process, separately for bleached and unreachable 

grades, economies are obtainable through proper design and equipment 

selection, aiming at a balanced operation of the total process. Such economi«, 

although small 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, sulphite 

and neutral sulphite process«. Each pulp has its market price. There are 

differences in manufacturing costs, of course, and Table 3 lists typical 

relative manufacturing cost figures: 

Table 3 :   Relative total manufacturing cost figures (Sulphate pulp s 100) 

• 

bleached LF bleached SF unbleached LF unbleached SF 

sulphate puip 

high yield kraft 

acid sulphite 

neutral sulphite 

1 soda 

100 

98 

100 

88 

94 

100 

96 

98 

100 

to 

(D)    Integrated Mills 

Integration of a pulping facility with on existing paper mill is a 

example of achieving economies, and at the same time assuring a reliable 

supply of pulp.  Integration is usually first accomplished under some for» 

of tax protection, so that quite small pulping units achieve the purpose. 

It depends naturally on the local circumstonces which effect is achieved, 

but seme general observations can be made: 

(aa) for 50 and 500 ADMTPD mill sizes, the omission of a pulp drying 

and baling plant and storage has the effect of unit savings of  18 and 6 $, 

respectively. 

(bb) the supply of imported pulp is frequently interrupted (exchange control, 

import duties,  import restrictions, delivery time). 



(ce) lower or no charges for pulp inventories. 

(dd) with       integrated    pulps,  there    arc      savings on popermaking unit 

cost by replacing expensive importer1 pulp by locally mcH« pulp, from 

cheaper fibrous resources,  at a highei /¡eld, 

(••) with mechanical pulp (usually 50 pe'eent moisture) the savings 

proportional. 
are 

(ff) on integrated pulping unit of small or medium size uses the services, 

facilities and overheads of the paper mill at little extra expense. 

Therefore, for paper mt'ls of small and intermediate size,  the first economies 

obtainable 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 moy 

be justified. The savings obtainable Horn integration are likely to offset higher 

pulping manufacturing costs   At the nexr phase of expansion, the mill may finally 

be in a position to consider a pulping operation of economical size on its 

own merits. 
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wood coniferous X X X X X X X 

deciduous 
(one species) 

X X X X X X X 

deciduous 
(mixed species) 

X X X X X X 

off leu 1 turai 
residues 

wheat, rye straw 

rice straw 

X 

X 

X 

X 

X 

X 

X 

X 

bagasse X X X X X 

•liier flax 

kenaf 

X 

X 

X X 

X 

X 

X 

agave, sisal X X X X X 

bamboo X X X X X 

esparto X X X 

reed X X X X * X 

hemp X X X 1 X 

x) not including groundwood types of pulp 
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100 200 900 400 

CAPACITY, ADMTPD 

500 

0 BLEACHED LF SULPHATE PULP 
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Figur« Ì.  - Unit lnv«tm«nt Cost As A Function of Mill Sizt 
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CAPACITY, ADMTPD 

BLEACHED  LF  SULPHATE  PULP 
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UNBLEACHED  SF SULPHATE  PULP 

Figure 2.   - Unit Monufocturîng Cost As A Function of Mill Six« 
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PRODUCTION RATE 

Figur« 3.  -   Production Pwformone« 
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