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Sectoral and projact Plavnlag fa forest {ndustri 28, compared to many other
branches of tncustry, represenis o Yer, wraplicated area ot planning, in
which the optimization of plaaning decisions {8 extremelydifficult, due to
the many sperial features vf chis sector of industry.

The intention cof ‘this paper 1is to illuminate, ty mesns of a general
survey, certin plonning wethods and the planning techniques applied in
them, with the help of which more optimal soluticns have been arrived at
in sectoral wud project planning {n forest tnduat: (es.

!guul ,taguru af loresc industries from the poiat of view of gﬁtgg]
gﬂ ptoject gum&;

i

Forest industties have a number of special features vhich have to be taken
into account in sectoral and project planning ia this ficid. Above all,
the source of basic raw materials used by this industry - i.e, the forest -
for reasons of its area of growth, age structure, growing stock and wood
species, is unhomogeneous us en object of planaing and difficult to treat
statistica’ly. The renewable nat re of forest resiurces and the problems

caused in magy casesby forest ownership 2lso cause difficulties ia planned
forest utilization,

Another notable festure of planning of forest industriesis the tact that sany
of the production p,ro&uea in the wood-converstion tadustry use ouly pert
of the wood raw msterial, for example, residue from the savmil]l and plywood
industries fores a notable source of raw material for the pulp industry.
This being the case, planning of rav material resources for the forest
industries should cover not only the planning of forest resources dut slso
the secondary rav miterisl resources of the production sector. And thie

. .waderlines the importsnce of integratad planning of the forest

industries and forest resources.
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The economy of transportation systems of wood raw meterials is a further
notable special feature of the forest industries from the point of view

of sectoral and project Planning., This has a decisive effect on the
geographical location of industrial plants and on their size, Environmental
protection, especiaslly with regard to the pulp and paper industry, and

supply of water and chesp power for the latter, should also be mentioned
ir. this connectioa,

The bulky nature of rav materisls and products of the forest isdustries
combined with the wet processing methods used in the production of pulp,
psper and board, means that modern plants, especially in chemical woed
processing are very capital-intensive. The large capital investment require~
ments of the transportation systems needed for raw material and fintshed
products weaas that the unit size of production units has & great sffect om .
the sise of specific investments calculated per production unit,

Vertical integretion (a.g. a sawmill integrated with a pulp and paper mill)
can lead to considerable investment saviags, Thus project and sectoral
plenning {f carried out in the right interrelationship, can have s meticesdie
iafluence on the effectivenvss of tnvestments in the forest industries,

1a of sectoral and project planning in the forest industrigs

Sectoral planning in the forest industries can, in principle, be based on
two contrasting situatiens as regards busic raw material:

@) a situation in which the scarcity of forest resources or their isteasive

use impose main limitations to be considered in sectoral and praject
planning

d) a situstion in which the developnent of forest indwstries is net iisited
by scarcity of forest resourcas

% The first situation is prevalent in many Europear countries and in the USA, ;




vhere forest resources are scarce und forest Industries weli developed,

and the latter situation prevalls {n couutrier rich §n forest land such

a8 the Soviet Union and Canada and any developing countries. It is

natural that {n the afore-mentioned contrasting situations different
optimizing criteria {n sectoral planning and in the nattonal economy should
be used, deapite thre fact that the feasible possibilities of utilising

forest resources are not alvays dtrectlyconparable to the amount ol rasources,

On the other hand, in the above-mentioned éltuations, the tolloving geals
ean be set in sectoral planning, which st the same time reflect the uality
level requirements of planaing.

1.  Setisfaction of home demsnd for finished snd semifinirhed products
 of forest industries

2. Beonomic uttligetion of forest resources, satisfaction of hone demend
and acquisitton of export income

3. Optimisation of the structure of forest industries from the point of
viev of natiomal economy

4.  Iategrated plesning of forestry and forest industries in order o
schieve an opflmal resulc from the point of view both of the nationsl
econcny aund fimancial profitabilicy

4 priaciple, the same quality level requirements can be set in project
f&mh‘ &8 these mentioned for sector phﬂni;lg, in other words, the

- planning of forest industries cam be handled by mesns of sectoral planning
methods and derivated in the direction of project planning or stazted with
project development and evalusted on the sectoral ptanning level,




°

In practice, :hese basic differences .n Planning system. appear in the
planning practices of so-called planned and market economies. 1f state-

wide sectoral planning is a decisive and guiding force in plaaned economies,
then {n market economies sectoral Planning, at best, acts as a tegulating
and advisory factor in Project planning. Sometimes, market econonies try

to include the plannting aims characteristic tor sectorai plamning within

the sphere of.project planning, in which case also viewpoints of comtribu-
tiom to nstional economy are taken into account, in one way or saother, in
connection vith project plsnning. This practice occurs especially {a projects
sponsored by in:ernaticnal organizations and banks.

The classification of the quality and level of planning in forest fndustries
presented (construed) above, at the same time presents che historical
developnent of this type of planning in many countries. It slgo reflects
the evolution from simple to more difficult objective of the level of
planning,

1f the planning problem of the first level - satisfaction of home demand
for finished and semirin{ished products of the forest industries - can be
solved by relatively simple means, sclutfon of the planning problem of the
second level - profitable use of forast resources, gatisfact ! 'n of home
demand and acquisition of export income - already requires a far-developed
planning technique, including optimization methods and a firm statistical
basis as regards both raw materials and marketing.

Rffective sector and project planning in the forest industries, siming at
optinmizing the structuce of this industry from the point of view of natiensl
economy, and integrated planning of forestry economyand forest industrtas,
have uoly become possible with the deveiopment of mathemat{cal planning
methods. These methods are best represented by mathematica} models, with
the help of which, in priaciple, a countless number of planning situstions

*




can be simv'aced ans? tle Plarnfug [ oblemy of the third and fourth level

can be wolv.d In s ligut  of seiected cptindzlag criteria,

Vathemot!cal redels us 31 toel {0 sestoral planning

The wodel schvust!cally presented {n Figure 1 cay be treated as an excmple
of the mathenalioa! wodels used Im investment Plaaning in che forest
irdustries, The principles of cperation of this model are, bdriefly, us
follows: cilevlaticas are basel on 2 given annual amount ot wood

available ¢y the industry, This raw material is classified according to

weod species, grade and quality. The task can be, for example, to
establish tie roust prolitabie product mix vwhich can be manufactured from
ih. smount of wou! raw material in question. This product mix i called
an optimim production program. Figure 2 presents a scheme which can be
adapted when chouvsing an optimum production program. rﬂe final products
to be snalyzed are chosen, for m&;ia, on the basis of consumer forecasts
oF the market s{tuation, The spacific consumption of wood rev materisl
m*tha manufacturiag costs are calculated for each Product. At the same
time the price of the finished product is estimatad,

The consumgcicn of raw material is calculated taking inco account that
residue from certain production lines (e.g. sawmil] chips) can be used as
rav material for other preducts (e.8. pulp) and certain products (e.3. pulp)
can b; used as rav material for other products (e.g. paper),

of labor, fuel, electricity and materials, paying spectal sttention te
their dependence on the capacity of the production lines. In this vy »

nanufacturing cost calculation 1s arrived 8t, .excluding the cost of the wood
rav material,




The capital costs of favestments are 1aturally also takea into account.
On the basis of the prices of finished products, total sales income for
different production aiteraative: -an be calculated. The difference
between total sales income and toral menuiacturing costs (excluding the
price of wood ruw waterial} divided by the total consumpticr of wood raw
material, gives .he highest wood price and represents the profitability
level of the preduction program. From the tested production programs 1is
chosen the one which gives the highest price for the amount of wood raw
material available. ‘

Within the framework of the model explained sbove, a sensitivity anelysis
can also be carried out to establish to what extent changes in the prices of
products, manufacturing costs and marketing quantities affect the optimun
production program. Also the effects of changes in wood rav material
resources on the production program can be fnvestigated.

Bven if the mode! for investment planning in the forest industries has been
developed for situations of limited forest resources, it can also be applied
in the solution of planuiung problems when forest rescurces are not sn
important limiting factor in the deve opment of forest 'ndustries. The

most essential point in all the {nvestment planning models for forest
industries seems to be the use of the maximizing of the wnod price as

an optimizing criterien, which, I{nterpreted in another vay, mesns minimizing
wood transportation costs,

An {interesting sppiication of mathematical models as a tool in sectorsl
planning on & national level was made in the Soviet Unfon in 1967,

Optimun location of forest industries in the whole country vas investigated
with the help of mathematical models. The years 1975 and 1980 were used

as points of prediction of the consumption of forest industries products.
The product register of integrated forestry economy and forest industries
compriges different species and dimensions of roundvood, sawn wood

(export sawn wood sc¢parately), plywood, chipboard, wallbrard,
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sleepers, various Paper grades, various beard grades, blcached sulfate pulp.
viscose pulp and yesst Produced from pre-hydrolization Hquor (23 product
groups altogether).

Various sectors of industry within the country as well as export needs were
taken {ato account as consumers. Cousumption was locallzed according to
economic areas. Informetion on raw material resources was fed according

to wood species and dimension grade. The inveatment and manufacturing costs

of production were calculated according to standardized production lines

in the Soviet Union, Thus, for example, in the case of bleached sulfate

pulp production lines, the study covered the following production capacition:
125, 250, 500 thousand tons Per year, and in the case of neweprint, 228 000 ¢t/y
and 436 000 t/y production units etc,

For the optimizing an expression was worked out which was assumed to take
into account as fully as possible all the national economic cost fecters
such aa @ssnufacturing costs, investment cost including cost of estadblishing
basic buiiding rrvoduction, communitly developuent costs, labor procuremeat
~o8ts and investments in forestry and forest operations. In order to find
the optimal alternative, the sum of these costs was minimirnd, On tha bests
of resultse obtaine, the basic outline of investment plans for forest
industries “or the next ten years v s urewm up.

Profect glannta. process in forest {ndusiries
M—Mw

Project planning in forest industries usually follows the same principles
&s project planning in other sectors of industry. Dividing the projest
planning in proper stages has perhaps greater importance in the forest
industries than elsevhere, because of the capital-intensiveness of this

industrial sector and because of the other special features mentioned
eariier,

The moat important stages of project pleaning and development and their
basic components in market and planned economies are set out in




figureas © and /. Lewoit . re csen drtierencwre, these prelect develop-
ment models have mun sl o teg yen, ¢ devsiopment stage of the basic
dreft of the preiec: wai- o veerand cconcmtes 18 cartied out by state
central plavalng vrge.: . - taL ek, s eguivalent to the {dentification
Stage prelimins v 'néust 1. cyrovy . the project preserted in figure 4.

Draviag up of tecuntcal ecoaoml  cualuit «pg project study (figure 3)

is equivalent t. the pre-taasin: ity “tudy stage {a figure 4, and the
foasibility study stage to the technica project u figure 3, although the
ontant of the 'a'ter c8n ¢ giwsi'ur the. the feasibility study in figure 4.
In o market econony the borderline botween 'he different stages of project
davelopment caarot wiways be “u.i.a!, hecause the type of project, fiman-
cing and sethoo of inplomdniacion attect Lhe drawiag of such s borderline,
In plonmed economies, the betder i es of project stagex are usually more
clearly Jdeflaed and iess flexirie due to the ceniraliced financing system
of projacts amd pisnning practice. A common festure of both the project
dovelopment modeis presented above iz aiso the requirement for gradually
Wete precise plamiag, & successive olimination of project alternatives
oad getting the plamning custs co agree with the result expected from

the project development stege. Vatious eusillisry nesns used in project
pissning can be of great help in feveloping the methodology in questien.
Thase ore doult vith below in the 110t of axperiences gained by the
dnginearing buresu | represent withia the project planning field in forest
fndustrios,

The !m main stages of project plasning send implementation are the

fdeutiflication stage, the pre-feasibility study stage, the feasibilicy
ostudy stage sad the impirmentation stuge. The first three stages are
considesed te deleng to the ephere of investment plaaning.




Project d velopment stagcs

The identificarion stape of the pr

“ject covers o wide fieid, Lut ts baged

On rough estimates, whereas in the pre~feasibility study stage the number

of alternatives ..as been elfimlnat.d and cha bagic metesful gpectfted

(figure 4). These two stages can he inciuded in the strategic Planning

of the company,

During the stape of project idena.ifica:ion,

the aims of the company, fts
limftations ang resources sre mapped cut,

Attention is focused on produc-

tion factors, above 4]l on rav materia} Tesources, marke: prospects and

factors of economic policy. During the identification, on the basia of
sarket Tesearch, at least a rough prognosis of the marke
volumes of different Product alternatives i, draun up and products are
chosen for more careful comparison. At this stage the actual processes

are assumed to be "black tox", standard 2lements, and an estimate is made
of the size of the investments, 4 roughly deftued product quality selection
and production capacity is usually si] that {4 available as source data,

AS & besis of evaluation can be used, for example, materisl gathored

earlier on a project of the sume type. This material can be handled
either by computer or manually, using ¢
of different production lines,

ting areas and

he graphs of - specific {nvestment
A model of such a graph is presented {n
figute 5. A wealth of statisticai material from investmants vhich have
8lready been realfxed is needed in tho compilation of specific investment
sraphs for project planaing, and their Application requires critical
analysis of the individusl features of the Project. The accuracy of this

planning technique, however, 1s sufficient in the identification and
pre-feasibil(ty study phase,

siace at this stage it is more important te
weigh the various Project alternatives rather than to decide on the exsct
size of investments, The plamning technique descrided above {g o quick
8od easy method of comparing alternatives,




The pofnt af the Pre-feants Fitoe suudy Lo Lo 0 g, at relacively low
coytt, sulficlenl supplcittary fntormatlon {1 urder to "z shic to compace
alternative prujucts cnd Lo fird rhe u:st wicernative amoay them, Duriag
the pre-feasibility a-udy oiarning of the production process is begun
and the "black bores® of rtie tdentificotion itage arc clarified in terms
c¢f process tecmique. ‘ne reuerai rule at this stags ot project planning
is to utilire custemery projiet solntinng snd stardard figurgs., The
investment estinvate Is bazed on process desectptions, the sccuracy of
which is sutticient to make clear the essential ditferences in cost of
the production program. The pre-{easivtliity study can also Lanclude an
extensive eccnomic calculatlion {.e. optimization oi the production program, z
which wvas discussed carlier (figure 2), The optimi .ation of the productien
program {s a typical application of the mathematical model in planning.

The profitacility oi the aiterastives is calculated and the profitability
figures evaluated bv weens of seasitivily analysis,

The accuracy of the pre-feasibility studyv is usually sufficient to enable

8 teatative decision to be made, The pre-feasibility studies contaiaing
basic cost lenefit snanlysis and iLechrical cvaluations are normelly used by
internaticnal orgonizations end banks us main documents .or the promotion

of new projects. A more precise and accurate feasibility stuady is, m.”
needed, before a Jecision to implrment the project can be taken: the time
lag betveen the pre-feasibility scudy and project implementation {s usuelly
rather long, due, mainly, to the study of possibilities of financing and te
making economic plens more accurate.

The production process planning of the feasibility study differs fundament-

, ally from the standacdized planniag of the stages discussed esrlier. The
t alm of this star: of process planuing s to develop detailed processes and
' process alternatives to deal with the infividual technical requirenents of

projects,




The project {s usually at rnis ftage clusely bounu up with the plant site
under study. The inveatment eotim . e durfeg the feas bility study stage is
made in detatl according to machines ani equipaent, using the offers made
for the main machinery. Estimates of the cost of smaller lots of equipaent
and the indirect costs ~f the Project are usually based on evaluation
models and vttlfcation of normative price {nformation which has been
corrected accerding to the todex, The fenibiut.y study stage also inc-
ludes & constderable amount of technical planning which is called pre-
liminary englaeering.

In planned economies the stage corresponding to the feasibility study {.e,
the preparation of the technical project, generally comprises considerably
more technical planning thaa the former, because on the basis of the
approved technical project, the final financisl material and labor resources
of the project are coniirmed and the requirements of the project reflected
to other industrial sectors.

&c 15&%

In sectoral and Project planning in the forest industries it is of utmost
feportance to clarify the profitab! lity factors on both & national sconomy
and business economy scale and to stress in a proper way their {nter-
relationship, Project developuent can be spproached from project planning
through financial profitability "f{itesr" towards sactoral planniang, as has
treditionally been done in mesket economies. On the other hand the same
8081 can be approached starting with sectoral planning taking iate con-
sidevation natfonal economic Planning eriterta and derivating individual
projeacts from thesc requirements, Which road {s followed depends om the
economic system and political decision-nmaking methods of the country in
question. Intersediate forms of the afore-mentioned extreme ceass cen also,
naturally, be used. Application of financial profitebility caanot be




connidered as exclusive criteria lor project planning in market economies.
Against a background of diminishing raw material resources, the need also
for effective centralized sectoral planning, especfally in the forest
industries, is admitted in many markec economy countries. On the other
hand, in planned economies, which have traditiomally operated according

to criteris of national profitability, there is am increasiag tendemcy

te thorough study of the profitability of forest tndustry projecte during
the planaing process from the point of view of business sconosmy asthods
applied in market economies, and as @ rule the sectozal plasaing apprescsh
should be checked by the individusl planning approach. Gemsrally, it caa
be stoted that there is s trend towerds the comprehensive planning esncept
in forest industries which the sectoral and project planning techaiques of
. today, with their mathematical models and computer spplications, mehe
pessible. The level snd reliability of plaaning has continuously impsoved
vith the development of planning metheds, and planning systes and prectisse
have no decisive effect on the result of planning when the gosls of the
planning are specified and the optimisation criteris closrly defined.




Figwrs 1. The Principle of the Econom.c Mode!
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