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ntrod.go-t ion

Tor every in-ectment pcheme, vhether 1L im a comnlete factior:,
a detailed production nlant or a o' nyle maching, ithe first question
concarns ithe nroductiviiy of such.

Prcductiivii is the relationshin of Lthe Priduction Canacity
tc the oxnenditure ani is t:len ac a puile for the cconomica?l use
of the invectreont.

For practieally nll tcchnical processce within the production
differen. tcchnolo~ies can be annlied, ran~ns from the simnlost
manual onerailion up tc fully automntic pro-esmses. The nlanner:: and
investors o! o cempany have ¢ deal with a diffiecult decision in
wlootins the manufacturing technolory opcrztions ard facilities to

achicve hichest produciivi‘y for the required canacitr.

Thie naner shous a war of recorniring o:d ‘uatifrine eriteria
in selerting production facilities for factlories ol different nires

an wllh differeni ohjectiven o varying imnortance.

1. }y?f.etigg Ccngideralicn

thhioch quaniity o1 the env maged nroduct is markeiable resulis
in ithe nlanned canacity vhich ic the basc for delermining the

nroduction equiomen. requiromenis an’ its maximum uiilisatlion.

2. Infra-structural Concideration

The supplyr of raw m icrial ard oners: must te ensured for
the planned nroduction cavacity.

3. hgou; forcae coisileration

It has to Lo ensurod that suffi-ient shilled laoursrs, machine
operaters oni lee'nicians are »vnilable for operniin~ and mainisining
the equipmenti. The queetion of available iraining nossibilitins in
the ccuntry has also tc be taen inte conmideration. Otherwise

sexpe.cive fcreipn specialisis hive to be emn.ioyed.
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4. onomic ronsideration

Should ‘he nl-~nned invesimeni we baced on 1ahour-in!ennive
operations to¢ solve lcocal pomulati. n nroblem: in order to broaden
tenoral ctandardc or should a higher can.cily he achioved throu.sh

higher commercial c«fficicncy?

"specially in devcloping eccuntries, scevera mistalies have
been exnericnced oy installing highly mechanised production
facilitios which are under-utilized owine Lo the plannod capacity
nol being suitahle for the market and the produced smount not beaing
sold,

Hiner mictakes in operating- sensitive, hirshly mechanised
auiomated machines can nton the nroduction for geveral dayy o,
when the cualificaticns of the m.intenanr~e nerscnnel eanno cone
wilh ihe repair requiremerin, beine unable lo leralise and
oorrect machine trcubles in {imn.  Interrunt'on in 4'e produstion
flow throush l.e' o materinl or pover supnlr are well 'mowm

weaknesses in the inductr: in developine countpinas.
The main nrchlem usuelly is the lack of qualified operators.

Such a. investment ran also loose itz osientive when in
developing countrien, ror examnle five forci-m menenialists an. ten
local wor' ers are oneratine the [‘(;m lory while hundreds of the
labour force are without a joh,

The maintenance, servicine and care of such cquipment ig8 in
this case of ~recat imporitance. A snecia'irzed fitter cannot be
made available at shert notice from a ecuntry many flivht hours
avay {or Lrouble-shootins ard machine renair. A domestic maintenanoe
foam should be irmmedistely availanle, generslly trained abroad,
te be able L¢c deal with at least common m.chine troubles.
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Aoart Irem ‘he necesestr Lo maintain » good nteck of spare parta
and opernting servioces, one should work on the hasis
that for ctardard machines such ap circular sau henchern or
nlanern, clc., a uparc oari stee': of Y o= 7 of Lhe in egimen!
cost is available. Autemited machines wi‘h o cctronic conlrecl

need a calculaied cparc parts stock in the range of 12 - 15 e

Genorall' apesking, the higher the technica) level of a nlant,
f{.c. “he mechanination an awitomigition, ‘he hizher are als. Lhe

mari:et demands, the in re-ptruciure an: the nernonnel, in whieh
eanc ithe differeni subiect have to be consilercd vor eareful 1y,

in order ‘ic ~chieve on onlimum desiniorn.

All these criteria serve to influenoce the cost struocture
cxpresncd in moncloiry terms.  One ean eclimate the roste recuird

which ie o base for sipict dreicions.

The returne shtrined through product s=les are Riving the
requiremoni on the fixed cavital Tor lobeur forece noenoporr
exacnsen. The cosin are diviled inte [ xed 8.5, Lime  onen'en’
wiile guch ag canitel conls an” fived overhead ~c sley  ard
variaile e.~. guanlite deoerdent unite for WaIC ant cnorgy ac well
ng “he warring tencral cosls.  Theh individual nroduciion »l.nt in

limi'ed vilkin i.8 canaci'.

‘. Comparison o three different nlant canaciiiee

In the followin~ examples, an inveatmen' decision is simul: tod.

A farior, uith 4 nlanned capaei s of 600 nreduclion unitia ner dnr

Three differen’ aroduclion uniis ncr dior. Three different npodurticn

techniquec ith three cormarcshl~ nreduet on Cacililier are annlied,

o1 Capneils 200 uniig ver d-y

—
o
-4

Tanuelly oneraied standard machi nes; AN
¥ived costic D 20 ner dag

Varirhle cos', M7 0,40 ner npoduction un i1

- —
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5.2 Oancaocity 00 units nor &y}
Somi-menha,inod iquimnt; AN 17
Fixed ootz D 150 nor dary
Variable ocomto DM 0,30 nor nroduniion unity

¢.3 Capaciir 1,000 unite ~rr dayy
Ml -nutorite ooui-mont AR 11X
Fi-ed nostosIM 250 ner do'}
Yariable oonts D' 0,20 par sroduction unit.

Fach o0 these threc noseibilities has iis broal--evon noint

The nlani ilo. 1 shown 140 unitm nor day 7ivins 2 rolatively
lov brea~aven moint, which, however, it insufficien!, in the
tolal canacitr as 200 unile ner dar nunnot be realisod.

The olant o, 2 shoun a minimum nrcduciion o” 410 units per day
and hae n non-utilised rasaoily o 200 wniis nor day.

The nlant Ho 3 shows thc breuk-even noini by 510 units ner
day, whioh causcs 2 non-raealincd ocpaciiv ol 400 unitm.

Plani o. 1 has thoreforc the lownst to.a! oconts per unit
an’ ihwo the bost nroductivity. The problom thore liems only in
tho lack of camacity The diarram (Annex IV) covers two nlants of
tyne No. 1, vhioh remder it pooscible tc fullfil the requirod capacity.

The broali-cver noint is at a produciion raie of 270 unite scr
day, of which 200 unitr ner day arc non-real:sed ropanily Mo
din~rom (AMIX V) covors al) four variations in combinod order.

It statcs that Plort No. 1 ham the beet nroduri’ivity value fer

*he demand. The tolal ocoat yr~oh ie shotm over the varia'ionn 2 and
3s Poremost, ~t - d-ilr nroduction raic of more than 750 unttm
Plan llo. ) in bottor ann Plant Mo. 2 a o dail’ oomacity of

mere than 00 wniils; Plant Mo. 3 ie otill hetter than Plant Ne. ?
and At o~ datly nroduction ratc of morc ‘han "00 units Plani Mo. )
1o sven wetter than Plant No. 4.




T™in oxample is of course oonntrueted in a abniract mannor.
It oimml shcim a mothod which allows for selecting the right
! oquinmen’ for a definiic nlinnod canacity, on siven variations
. of vhich tho lited an' variable cosn are lnmowm.

In this special csse, the only recommendation can he to

start with an equipment like plant 1, snd to incrense plant 4
when the necossity iu given.

6. Capaoity cost comparison

The following tnhles compare the more important operations
in wood processing on different machinos. This data ‘o based on
Baropean cost relations whioh naturelly have to he adjusted
rocordingly to the situ~tion in developing countries.
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6.1 Panel subdividing

COIPARTLCH O CAPACITY AND COSBI'S

-

! crrnarron
_Panel subdividing A | e
FACHINTD TLONIOLOGY vertical semi-autom. :::H auton.
APFLITD panel saw |panel saw b o sav
LIVEST I COSTS ‘
L TISTALLACICH COSPS USY 22,000 70,000 190,000
POYIR RIQUIRLIET™: FLECTRIC
kW 4 11 26
HEAT Kcal/h
WY IBTR 2 2
MACHINE OPKRATC - N
1ACHINE OPERATCR: QUALIFICATTION Py Y Tiow o on
MAINTENANCE COST PER YEAR USS 120 - 1,500 5,000 |
YAINTESANCE OPERATOR QUALIFICATI nedium "
AVERAGE MACHINE CAPACITY 3 ' 3 3
UNITS PER DAY 8m Xm 80 m
COSTS
FIXED: AMORTISATION +)a
OVEXHEADS g“/ DAY 95 145 7
VARIABLE: WACES + 9 §
OVTRIIEADS gs/ PU 7 2
TOTAL COSTS PER PRODUCTION UNTT 29 12 5,40

Varistion A: a vertical board outting saw for manual loading
1 machine operator, average

Operating Pcreonnel 23
helper;

qualifioations with ene

Yariation B: a pressure bar board piring saw with scissor 1ift and
mcohanical board infeed sgainmet pPreest pneumatio stops;

Fanual unloading of the cut boards}

Operating personnel 2; 1 machine operator and one helper;

Yarjation Q1 an angled combination consisting of two pressure bar saws, Wik
fully numerically oontrclled board supply devioce. Material infeed via a

coissors 1ift and feeding devioe, outfeed via roller wys and staoking device.
Board remnants are removed by hand. Operating personnel 2: 1 machine operater

and one helper.

Ty 7ol Reduoed oapacity
Total costs per P.U,

0m)
24.00

LN )]
13,00
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6.2 Pensl vensering

OOTTPRRIICE O e

Lt L I R e

PRI R

ey e § ramt sewm a .y eee e -

G
_Panel veneering A B r ¢
MACHTL L aar oy ingle six yoling aingl
APPITm aylight daylight aylight pres
ress Dress - Jith autom.lo.
) S VUNURIMN LIS e
KD DO LA 10T oota 38,000 30,000 133,000
PR RCUIRi om0 ool
v 25 3 22
LOAVE Peh 60,000 80,000
AN OPJIUIOR | e 2 3 2
WALLTCATTC med/low  |med/med/low med/nigh
MAINDEIIANCE COST FyR YPAR UGS 250 2,400 7,000
MAINTEL/JICE OPMRATCH QUALIFICATTON low low high
AVERAGE NACHIES CAPACITY 2 2 2
MITS Pin DAY 200 m 1200 m 1600 m
COSTS
FIXED:  ACRTISATTION +).. .
ovimunADs )/ DAY 110 155 215
VARIABLD: anre -
Qo ey * J):./pu 0,70 0,20 0,08
TUPAL CCSTS Piuw I'ROPUCYTON UNIT 1,25 0,33 0,22

Varistion A: one single daylight press, eleotrically heated with a simple

roller glue spreader;

Operating personnel 2
Nanual leading and unloading.

1 machine operator and one helper.

¥ariation B: a six daylight press, steam heated to 95°c with roller glue
spreader and disc roller way to the lay-up station.
Nanual loading of glue spreader and unloading to a racks

Operating personnel 3:

1 machine operator, twe helpers.

ing/unlod

- —
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6.2 Pugel ng!'-‘.l ls‘

W automatic ecycling nin-le daylirht nresping lina
! scigeors 1ift with board in'ced;
' brushin; machine (nurface cleaning);
| four roller glue snreader linked o dise roller way
fully automalic short cylee vencering preas with infeed
an: outfeed Leli linked with stacking deviecay
atmam heated Mooc.

Btocl: travellins on roller warng
Veneer store on a vencer bridme on top of the la- up tubleg
Onerating personnel 2t 1 machinc oparator, one helper.

Besmple:  Reduced capacity 200 m2 1,700 @2
Tot»]l oomis per P.U, 0eN 0.26
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6.3 Pans) sising

COTPARTUCH Qi CAPACTYY AND Coo13

opPTIATION .
Panel sising A »
-—:"A(‘!H’v" DNIOLOGY el uble oirc. |doudble end
APPLITD iroular ¥ with tenoner
} bemoh _ isliding table
VIS ool
ATD INSTALLATICN COSI'S USh 11,000 20,000 75,000
POVLIR RIGUIRIIEM: LLECINIC
Xl 6 12 M
LEAT Xeal/h
. NG 1 1 2
MAGHINE OPERATOR | S L TF TCATTON modtum wodie wed/ 10w
MAINTBIANCE COST PIR YEFAR USS 100 250 3,500
NAINTEIANCT OPERATOR QUALTFICATION| oy low nedivm
AVERAGE MACHINE CAPACIVY 2
UNITS PE: DAY 250 m 900 m? 2,500
00STS .
OVETHEADS ;"/ DAY 5 s
1
VARIABLE: é{}‘l’?}.“m is/w 0,27 0,09 0,06
TOTAL COSTS PER PRCDUGTION UNIT 0,64 0,22 0,13

Yapiation 4: steing circular saw bench with sliding table, operated »anvelly

samually by one trained worker.

Yariation P: doudle circular saw with sooring saws and sliding tadle;
Operating personnel 11 one trained worker for doudle loaded stook (w0 beards);
Yariation Ci eimple double end tenoner (doudle sdge saw with ohain foed)

sleotro - mechanieally oontrolled.

Operating personnel 21 1 maohine operator, ons helper;

Stock travele on roller ways.

Bammlei Reduoed oapacity
Total costs per P,U,

250 w2
0.5

900 n2
0.8

- -~




O — s e v -

|

10 -

6.4 Sising and odge danding

ST G2 GANAGET AL LoDy

or: e
Sising and edge banding A ? c
BT YIPOLOCY ﬁouble saws+ linked ‘o“bl. tomatic
APPY.TIT) single edge pndersdoudble |eiring/
— ader
TV Qo
A HLSPALLTO0 SO0, Ty 65,000 155,000 265,000
POR RIMUIRITET: VLI DRIN
oH 36 58 78
G ) /h
oy r E ”"..‘! ‘R 3 2 —z
MACKTNIS OPERATOR: { =o'l : —=
QUALIVICATICH n ‘o 1/hig v
MAIRTEGANCE COST PIR YIAR  USS 2,700 6,000 9,000
MI*IAN ') AT AT TRTCATT
MAIETENIANCE OPFRATCR QUALIFICATION medium high ver;
AVIRAGE MACHINE CAPACITY 2 2 4000 m
UNITS PFR DAY 800 m 2200 =
Co3TS
FIKED: A'TORTISAITON +),.
OVERRIADS ).,/Jm 135 220 3%
VARIABLE: OATL : + g$ /pu 0,28 0,08 0,04
TOTAL COSTS PLR PRODUCTION UNIT 0,45 0,18 0,14

1
%ﬂm;

Operating personnel 3:

1 machine operator with one helper on the veneer odge bander.
Yariatjon B a double end tenoner with chain faed, electro-mechanised,
linked with a double end veneer edge banding machine, equipped with a veneer
or foil hopper feed, out-off saw, flushing unit and edge sanding unit, all

slectro-mechanised control.
Operating personnel 2:

double circular saw in connection with a single end-edge

! machine operator on the double circular saw ap?

1 machine opsrator on the double end tenoner;

1 machine operator on the veneer edge banding machine;
Stock infeed and ocutfeed via roller ways, loaded manually.




6.4 Sising and st banding

‘ Yapistion Ct & fully automatic sising edge banding machine
Vacuus loading devicet combined with a rotating station fop
length-wise and oross-wise loading of the maohine;

Panel sising and veneer odge banding machine

4 willing units, pneumatically controlled. Veneer odge banding
with edge hopper feed and a six-fold roll exchange magasine,
out-off saw, flushing unit and sanding unitg

All unite are electronically controlled, with electronio
width adjustment and autometic stacking device;

Opereting personnel 1 Righly qualified machine operator.

Bmaiat  Meduced oapacity 800 w2 2000 m2
Total costs per P, 0.3% 0.2
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COCPARTTON G CAPACTYY ALD (OGS

6.5 Mevel Make bering

W simple standard dowsl hole boring machine, equipped with
swivelling boring bar for vertical and horisontal boring, 21 boring bit spindlesy

Operating personnel 1:

maohine opsrator;

OPMATION
Dovel hole boring A S
v . standard automatic
TeAM ey Y
‘\PPII;’F'D HHATOTORY Yoring dowel hole boping
APPLIFY |maohine unit
THVES T COSTS .
KD TUSTALLAITC. COSTS Un 244000 5,000
POI'R RYNUIRL TG TLONTRIC
134 8 16 24
KEAT Feal/k
MACAINE OPFRATOR: ggﬁ“;’;m e ! ! 12
' modium mnedium high

MATUTEIANCE COST PFR YIAR USS 120 280 2,600
MAIITENANCE OPERATOR QUALIFICATI Tow Tow nigh
AVERAGE MACHINE CAPACITY
UNITS PER DAY 800 parts 1400 parts | 7200 parte
COSTS .
FIXED: A"ORTISAPION +)a 130 1

OVERIFADS ;"/ DAY % %
VARIABLE: WAGTS +

OVTZHEADS la/ru 0,17 0,11 0,07

TOTAL COSTS PER PRODUCTION UNTIT 0,29 0,20 0,14

Yariation Bi one sutomatio dowel hale boring machine with five vertiocal boring
wnits and two horisontal boring units, manually loaded, no through-feed;
Operating persomnel 1t machine operator;

Yariatien Ci one automatio dowsl hole boring machine with ayoling feed, five

vertical doring units and two Merisontal boring units, motor setting at digital
resdings. Qyoling feed sutomatioally oontrolled; loading via link conveyer
belt; Automatic outfeed or via linked oconveyor to sanding line.

BoERiet Teduced capeeity
Total cost por P.U.

800 m?
o.n

1400 m2
0.%0
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T.  Semolusion

Thess comparisons show clearly that production costs on
& highly automated equipment are the lowest. This, however,
ooours only vhen the plant is utilised at its meximum capacity.
If ‘his is not possible, the total coste inoreass to the velus
shown in the examples below the tables 6.1 to 6.5,
1f he-ocapacity of the panel sising plant "C" (table 6.)) desreases
from 2500 m2 to 900 m2 produstion per day, as in plant ", the
total costs then inorease from US$ 0.13 to 0,25 per m2

In thie case, costs are oven higher than the total cost of
Yariation B.

Finally, there is the flexibility of a productioa plant. The
hgher the level of automatisation the higher the specislisation
of the product, the market and the wr.xing standard. large
fluctuations can be expected concerning the product, the design and
the conmtruction, the market reaction, in the amount for distribution
e in working standards as well as in the availability of qualified
labour. In this oase, it ie Detter to remain on a lower level of
wtomatisation in order to keep these fluctuations within the Tenge
of the variable costs.
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