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Technologically »ml comme re i ally,  the Lawrriliing industry  is passing 
through a period of chan^çe mor*   rapid than anything previously experienced. 
This is  resulting in a bronienirm of the gap between "traditional"   eawmilling 
methods,  which are etili weñ w> ry extensively throughout the world,   and the 
modem,   highly automated aawáll .     Thr sawmill in£ sector la interesting, 
however,   in  that the t¡conomioa  of scale which  art!  so vital  in other  industries, 
auch &B pulp production,  arc- n<-.t   necessarily a Key  factor,  nor for that 
matter is advanced technology   1 he  o'/timurc solution under all  condition», 
especially  in developing countries.    Thia allows a considerati.« degree of 
flexibility   in choouinj; the r.iost   appropriate  oawnil.ting procecs or place 
of equipment.    This very flexibility,  howev< r,   adds  to tho difficulty of 
reaching a rational decision by   widening the   f'iel.l of choice and  increasing 
the number of potentially viari.-   .jomtiiiation«  of equipment and  layouts. 
Tht¡ challenge  to Group A of the  Workshop iß to   lav do>n a ierien of guide- 
lines  which vail  simplify the  »i>c iBion-n.aJ<ing process.    In particular,   th«rs 
Is a need to  indicate how  thn  ,,be>aT"väTue for money" may be calculated, 
for example by benofi»/r.o»t  .-tnalyuie. 

•    Kty'FAO Tisiber Division, Oeneva 

\J The view* and ooimans expressed in this paper are those of the author and do 
not necessarily reflect th<* vie*« of the secretariat of UNIDO. This document 
has b««n reproduced without  for>\aJ   editing. 
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oa 
Tba rathar pratantioua titî» of tbi» ?apar 1« aaant to oonvay tha 

item of a slapl« ob.laotiva i to oat  out a akalaton to whioh Oroap A of 

tha Norkafcop (Sawuvood prooeeslnf) «ay add flouh *ad blood, naaaly tba 

lata! 1*4 ¿uidalin«« for aalaetin* a parti-alar ptooaaa,  layout or piaoa 

of amohina ry in a glTou sawiill.    Tha uà fruitili inaa will ba basad on aoonoale, 

taehnlcal and coniai fact ova, J«B»   >f *hUh arc nantlonad brlafly in thta 

paaar but «blot, will ¿rend io ba axaatuad  in dspth by tha Workshop. 

It nay be aaaful  t •> aanUo» at th« atari <t nimbar of baa lo potata 

about iba aawallUnc industry t 

(l) Ubila aawnwood tr the aoat "traditional" of tha prooaaaad foraat 

producta, it womld b« » ffraat alatAkw to aaauaa, at» tbara la suaatiaaa 

a taaptatioa to do, that it ha» no futur* bao«uaa of compatiti« froai 

•or« aodera aaUirlala, auob as oononsta and ptrtlola board.    Indaad, 

t vanta In racant ¿aura, notably in th« arsrcy and anvironaantal fia Ida, 

oould wall laad to aa laarovaaant In aawnwood1 n ooapatittvity baoauaa of 

(a) 'tba relatively low «nargy input  In aawnwood production and (b) tha 

poaitlva aapaota of aawnwood production and usa fraaj tba anviroaaantal 

point or viaw. 

(t) It **• not bi» aa «xa***rati or. tu Bay that thai« bara baan aora 

taohnolofioal innovatici• and dava loparantb in the proeaaalna;, handling 

and tranaport of aawnwood in th« l.»at daooda than in tba whola of tba 

pravi oun hundred yaara.    Tbt» Induatrj la, in f*<:t, in a parted of rapid 

evolution* 

(}) Por tba da/«loping count rio«, * wan-run »awaillin* industry la a 

valuable aanet froa eevnral pointa of view.    It iw an induatry wbleb naad 

not ba exoeaslvaly capital-intensive  or highly ooa» Heated tu oparata 

whiob oan oo tha ona baud aakt "coooaic una of what in aany of tbaaa 

¿ountrlea is in «uonoalc, »bandant and %ltrm i\l ranawabl« natural 

raaourca - wood) and  m tha other !»ad, aake ar. tsaantial contributif« 

to tba a con cay by providing work   opportunities, foreign oarranay fro» 

asporta and prodmata for to« cinsi ruoli oo and other lnduatrits. 



(4) It in unfortunate-.y the *j.í«e ir. too ro^ny .Jeveupin^ oountriea, however, 

that the industry Í-; not porfortv.n-   tiiif   f-wctwn effectively.    The ex-raill 

prtoe of sawn* »od  in >,ften e*.«*;«v*  in  relutmn to  ,-tu»p*ßB values; while 

tho prioo of av-wnwrou  lo the- oona-jascr ir  even mort unreasonable in ocmpai iaon 

with equivalent prio^ in i,id-,-tri ¿H zed countries  «id relativ« to itt intrinsio 

quality, due to h*¿h di «triVjMon   >nd marketing coot».    Thus a raw matérial 

recoures, wh.se ohief m«i»,  ir th.-«  ri iß  locally available, cheap and easy to 

convert, is not bein<? utilized «»frioiently or monomi«- lly,   largely because of 

inadequate or inappropriate equipment and know-now in preceding and marketing. 

Qiven its oigêetivea,'therefore, the present Workshop will  have served a 

valuable purpose if it can contributo towards an improvement in uawmilling 

efficiency in developing countries. 

(5) In many partn of the world tnere existe <>. ccnnideroble surplus of s*w*illlnf 

oipaoity - for example, oapacity was being urna at an operating r~te of 3# 

in Switzerland in 1971* .    Muoh of the capacity oonaiain of small, inadequately 

finanoed and old-f aliened unit».    Tho «concurs of the^e industrie» are totally 

different to,  although no!   ncoe-jartly leß.» favourable than,  those of modern, 

large-siied oapitai-iriten.-»ive milla.    Their continued existence, however, even 

shr» igh their numbers uro tke-dily de-alining, acto «n a    disincentive to new 

investment in technically advanced Tiill«. 

(6) No two sawmills will euer   >o exact!».' tho ¡;arcc, mainly  because tne external 

factors affeotin* lioth the input r. to the ir.ii'.i and  tunr outputs    are Infinitely 

variable.    Great oare muut be taker:,  therefore, in drawing up guidelines for 

neleoting equipment and >>rocen^fc ••,  to avoid trying t,•:< impose geneial solutions 

on specific situations.    Rather,  tre guidelines should be in the form of 

a oheoklict of f.votor.: which have to be  taken into uccownt, ;vnd pitfalls to be 

avoided, during the deciaj.on making OI-OCCB;'.    Furthermore,  ainoo in the 

majority jf caneo   i tr.-mufer if know-ho;/ ;*nd equipment fr^m the ¿ndustrialieed 

to the developing «ountrio* will bo involved, cure ma-it  oe taken to make due 

allowance for the «-¡rmlor ole diff^ri-ice- u.mallv found   i et ween the one and 

the other in term»   .f oUaate,  infr vatructure,  laoou*- ¿kills and productivity, 

raw .latori al a and  no  on. 

\J $. flitti/i and f.   ^fw,  Dèvwloppw'nt  dei e+ruptures et modernisation dans 

l'industrie aulnes de la t'cicrie.     Paper to be presented to "JC5S jyepoeiu« on the 

modernisation <-t the i^wraülirtf industry,  .Imu.-ry  137). 



External factor« affecting the caratictt cf * aawajll and tb* ohoioo of equlp—pt 

|t the UHIK) Taolns.«.] Mea*in* on ths Selection of Woodworking Maohlnery, 

HoWBber 1973, an exoelV-.Vi rapir xa» presented by Mi.  Travnik (Ll<nioprojekt, 

CaechoBlorekia)  on   "Generai e«ustioni gvideHne* for woodworking Baohinary", »»hieb 

was supplemented by «. puper by the KìW/FAC Tiab«r W.viaion on "Soae eoonoai© and 

coaawroial factor« detei-ftiuing t'ir» election of woodworking •aohinery*-' .    These 

papara diaoueeed the r>xt<miril factor« on 'lotb the input and output aides, and 

not» of tha main point i *re i'«re<n*c höre briefly in thr  form of queations which 

oaabera of Group A ¡aay wisfc-aa P. taal i  far »ore stalled diweussion. 

k.      Material» and other Inpu-j» 

1.      Wood raw Material 

What in +bs wood raw «ntertai supply situation in tame of i 

(a) quantity and «ontinuity of supply ovar th* expected life-tla» of 

tho «ill  or equipment being considered ;  delivered c/'it 

(b) specie« - heterogeneity or hoBOgeneity 

(c) Binim* and aaxiBUSi diaienaione - length,  diamter, for« 

(d) physical preparilo» - workability, density, suaceptabllity to 

fungus and innert atlr-ok, colour, «iHoa oont^nt, extructiraa, etc? 

2m      Other —terial Input t. 
What other •» tarlali will be needed ty the «ill, e.g. gluea, preaanratWas, 

stasi a trappln«, plaotic wrnpoiri*§,  office «ïquipoentî  how reliable are the supplies; 

are they looally available ^r iapcrtcd; soatn't 

3.     Infrftstructury 
How ndeqjate lu the exiotlryj infraMraeture - aooeMB roads,   railways and 

waterway«, ooeusunity dt-velop«ert (houalny, echoole,  shops, eto.), draina** und 

se wag«, etc.? 

¿j.      SerrluliMi« maintenance and ei<n» parte 

How adequate n* tit» local   lervioe esid «ain'-enanoa facilitiaa for tne 

propoaod equipment?    In the o*eu of Imported •achitwry,  how offiaienfjr and quiokly 

oan Bmintenanoe  taohnloiann ar>û aparv  parto be brought  in,   in the oase of 

;    nalfunotion o.- breakdown?   What won-1-  be  »hf« oo«t   if Baint%inirvr stooks of all 

apara partH likely to be m-eded? 

%      Labour. attPTvlsior. and Bansff>»*nt 

How adäquate *otid or toe  iceel availability of labour 

- unakill"c 

- skll!e:l 

- aupoivlaory  ievel 

- Bann^eeent level? 

How wall educated and reoeptive to **»chnloal training ia the local  population?    la 

the etan'dafd  of ¡iutriV. trf 'uv   'hen: »V* e%iíT,i«ú?*'""*Vlhftt •!'»  »he r*p«tati«»» fcr -•   •  •• 

I/    ID/JO. 15I/o and l^sXJ.l');/i?    respectively. 
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reliability and consctentioudiiuLid sMong tàe workforce; how auch supervision will 

the worker« n«ed?    ¡k> they have a 'foal»   for aaohinary? 

6.      Powei   supplier» 

How «da^uate ano reliab«» are local auppliea of electricity *nd/or 

other fonia of anorgy (fuel oil, natural gas, coal); and,  in the light of this, 

what naod  is th«re for supplementary c<" emergüncy power generation equipaant? 

/.      CllM»t9 

What, ari they key eHsMi.. ieavxiiSH that «ajr affect the working of 

Machinery, working conditions "uni -Irnnapu^. ani ¿tor&ga   >f raw Mataríais and 

' finished 'product,        —   

- hoat and huaiüity 

- cold,  tnow and ice 

- rainy uo&*-.:nr, flooding, tJocked roada 

- drought,   firi riake 
8*     CosJPatltore for intmta 

What ara the main industrie*  m the region which s*y ba eoMpetitors for 

labour,  raw Matoriala,  transport fncilitiaa, etc.? 

B.     Markets and outlet;,  for by-products 
l>     UcftI «*rk*t3 

What io the atructui"« of local market« to which the produotit weald be 

offered at wholesale, retailer and aonouimr )evela? What are the Main uses for 

sawnwood In the area 

- the construction industry, including joinery 

- the furai ture industry 

- the packaging indrutry 

- otbor ; 

etat aro the preferred species, qualities and aasortsants of sawnwood used in 

each of then« sector?: and wivit is the price ;>trurtoreT Is there a oontrolled 

grading »yetes in operation? 

What are tbu prospects for aelling tu Markets further away than the 

strictly local Market?    Ta there a reliable and regular transport system and «hat 

are the freight charge«?    Whit oxpcmswj * <uid be incurred in setting up new sales 

offlcee,  supply depots, etc.? 

"•     «»art Markets 

What are the prospects for «.il.ag t? overseas Markets? What are the 

preferred epeciea, ru*litiea, ÄPhorteertn and acinture oocrteMto in the Main 
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«uwnwcod importine "ourrtr-\»iu arri f-ot. ¡?wt< thf aili'u  output comuaro with the«? 

ICnat ia tho pria» ttract'ue t'c iv««roo<' in tho importing eountrier ;  wVt art th« 

freight and hand'-irwi eostu? t«vï/'ie?    »ihn* ia V.)« appropriât« oarketUi£ o bann» 1 ~ 

aimai to importerò and conMUWíü or via natati?   ¥b%t eipiìt or liport quality 

control« ^re thore and what probl«vm wr-uld \b»'^ bt>  in r-rodvioinf ecozuMÍonllj to 

tbeae standard*? 

^ *      Qtttlwta for fo- i ''OH^o** 

What ujTteB o&a ba  found for elaoa !»nd od^irj^a t  aawduat »nd bark 

- within th« ¡sil?. 

«•sea» - aal*« to» otl.ir ,rU,Wi  or u; ara . 

•bat are the cocnonLo» rtf usinf ail)  residuiti for heat and power fa ri« rat ion -a the 

util? What uro the r>oaAibiHtieci   ¡f adding a rftttidme-nsins operation,  «.g« 

partióle board piani,  to th« eaiejin  fro* th« infeatawnt. technical aad Marketing 

point» of view?    If «stornai outlets exist,  whit prlcee are being of farad for 

residues?   Ax-a any onvtronnantal problem« involved in bnminf or duaping rasidpas 

which oatmot otherwise h* disposed of? 

5»     Market cogpetitora 

What are the industrie» th il  --fil1. M ooapetiru; lowùly, nationally or 

overaeau with the Bill's producta 

- other unvanwotvi producer« 

- produora of roapetiiy?; forest protivoto (partió]« board, 

plywood, «tc«) 

- non-wood aatrilal.'. (3t eel, ooncr»'.«if   pieatira)? 

Hhet are the relative f-tratttftha arJ waakne<i»er' ut thi rnili'u produite in the 

aarkat - technically; prina-wiru? 

6.      Bp-jftoalo devj) t pew^t pltujflinf 

(rfhat can be erpmoted to b> govercamual att *.UU!«B totarda proposals for 

•stablishín* or nodernitin* the «ill?    t.o*. well do the objectives of the «ill, in 

tarma of labour ro-cnutsient, rmouroe tii.ll1.?att0n, product:',  -«te. canfor« with 

the Kovernaani'a overall development  ob>cti%or< for the rosjfon or oountry?    What 

invaetaant jurante or Ioana« %xx ¡irltdays,  ìap-.-rt lWncee  for maohinrry and 

»ateríale, export  > icence* for th» ftninhsu prodaota,  *tc.  will be obtalmmble or 

needed?    Unat *boot planning p«rm:ri;i<wi,  hai loin^ p^aiti^,  invirt«M»ntal impact 

etndien? 

With jJifoivatlon  an thj Above attestions, «van If act cumulate in nil 

canea, a b&aia wilj  h*v.  hften rorme..,  for the d« ci i i cria \r. be aad« oa the prooese 

and equipment, and already certai:; broad aapaoia will have became clear,   for 

iuate&oe 
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9<MÄlll *     L     ' Vuj *r*da« *« ** Produced. 

- tow-it* .„• . JOr '•'«w^i'rtsi I-wat».«,t  .a!ll,tl r¡íH ^rti„,l:m m4ud 

" ««.llabx^.t, uri Ui»,^,«.,, rtf ^ m|( 

•'•^«rinÄfdfc M« outbid, ito« «ni.      '       ' 

• 9t^» - lo» «ortiivr «d .tor««, ,»,« 
- »Ili. 

«- •«» «- s ivi, u.. 0n,",r'a lDc1"'" '»" « P— mmmum 

«»» ".«I« i„ ,„. {!,„. „ • •   Wt,h «hl° »'«l.« in .IM, b«.«,, 

«•"»• .-.f »ber tnrul, th„ t, 11,-i.. , ln"* "••»"•-'Produoila, l0 

Jil    fl|   ¿trennt   Q#|KlOiti08t 
'•- ¿OC »'/ r»M> 

r> •» ^'^ n ì> - * ' in U«<i 

iti' ;?.. LI 
6..V ^^ Alla 

°-7^ 1.8 

'•OR Utor«^«   „lt, 
MilUnp «hvdri 

Sh*rp«nln« nhup 

3ub-tot¡%] 

3up*rrlfiory p»r- 
ROI«Mll 
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The above exam fa Tol¿-.toj to <ruvrnawB in the Federal Republic of üormny •=/ 

opoiHtiii^ in the t.ii-l^Vz.*    The lib our infirma »t different, sta««!» «m vary not 

only according to »ill -/•a«  hut ai*c u i udivi dui] rill   -oaoltiona.    An exaaplu 

frr-a H.nl«n;< ¿'   o* what MC i/i th<s .it W^'« a ooJem,  quite larpe çangaav «ill 

flava th« folVjvif^c bracJcdeari <'B<arni'>ui'F/'ni!1 -.>f ¿awueoen » 

Sorting,  harking nid utor^w of ioffo O.""?  ;26)¿) 

sawing o.y (ut) 
Sticking and Uìr.-dryitv O.Ò6  \~iö&} 

TriÄBiUf; and br*isi:imr 0.4 •< (l^C) 

J              Sto.-ags» and floüveiy 0.1C (   3%) 

J           * Haridii.i'ié- ânrt EàwvV*«...ù<i"** "                 0*43 *( ífoj 

I »toil« efficiency ¿n  lb« ut of labour 13 ene of the important consideration« 
I 
j     i.a astti-vj up and opomting c «111, it ia by no aeann the  only on«.    Taking the 

above Wnniah tfangriaw «i)l a*;*ir¡, production coot» ware aa foil own (% of the 

total)1 

Raw •atnrialo, ¿froae vr+lxte ](.% 

•• Lusa aalua of residue» Ijg 

Han aatariAi«, net 63$ 

Potajr, heating u*in.onance \y% 

*»£•« 10* 

Acuniniutraticn, salo«, ate $ 

Interont and depreciation 

Taxée 

rot »J \(áJ% 

Other aouiraa quota  ran B*,tcnal oonts (grotn») aa aocountin«; for fro« a half 

to four-fiftha jf total production roata, and eloquently a principal  objeotive 

•uat be to obtain aa hifrh a raoovury rite, in t*i»j of both »juantity and quality, 

a» poaaible.    It  ia no doubt poeaiula  to finì situation« where high recovery 

rates axe not 01  sucr, ov*>>*r\aintf iaportar.cK,  for lnotatioe,  vdth a capital- 

intensive profile ch.Lpper-oa.iit.jr procoaaing skai? d<«»et*r,  relatively cheap log« 

ai.d having 1 ready narfcet i'or chip«, aaxlaue tlu-omhput «ay be a pri»e objective. 

But thia aeemo likely to roauin the uxoapti.cn to the nie,   innreaainpl;? no aa the 

diive toward« total utilisation of \t\t log grows. 

y    *•  koalas,  "ìawailla equipped irith gaivraaw*.    Reporta prs(»anted *o HCT. 
oyspoaiua on econoair pepéete of, and productivity in,  the OAvaiUin« 
industry.    3appie*aoJ. f: tu Voiune XVIII of the "iaber Bulletin for 
tturope, Juno ï<N>5. 

It ' F»% Jobanafaq. tecent ttfohiiicai protra»!   In äawaU'iTn* 1» Finland, cp¿ eli;' 



<\ .. 

advankni..»«« ani it«Md/sr>'.;*¿pR4 t 

typoB of ecfWlíHca.it cai": lay xit. 

th» »air. Itwan .av.i ieavi iL te 

*•   tot ,rt asafflualj^jüatuK 
ÜMumnwtit of ley» 

Buffer «tyçltn of ljgo 

ggyeiynv .within yard 

Lor sorting and ftTAdinfl 

QthjU qparaíiyna 

XI.    *»t Hillln/ tibcm 

Pr»-br»akdowq 

or "iWfifrf 

gro«A-onttiflA or trffcfry 

«wranant of ÌQCT VK4 aawn 
tcood withalj^qj 

¡•itili'.i*vct oi fh« mvuent paper to dlacua» th« 

•jchujc*" /M»t'« n^moa-w« of all th« alternativ« 

Yfc« büj-ít tUK wan bo do;-.c her« aa.y oa to liât 

"raup  A.   H'   ii-J:v.»t'i  th«iP  lo dotali* 

- wrií,h!jr».oi/r!i 
- o le et r MU o 
- alxod aithodn 

- ponda 
- on J. ¿nei 

- cranes, poxtal/bridgo« oabla, «obli« 
- Creat-anc. .IO*-.1>Jì'»        •• « • • 
- ccuvayore i Jaok laddara) 

- /ir»'jal fiud Manual 
- log-r»ortiig »iiohiRfli 
- »LanA authods 

- nanna1 

- roiar^ 
- dram 

- cirsular aawa 
- uhaln paww 

- Htg «Mfc.'-aç 
- itorJr «prini\are 
- iMtnl  da ta ate*» 
- iw wood •quir*»ni. (boa,ta, ato*) 
- raaovnl «1 bark and at bar mata* 

- fo»d-ii» tywivma* car riarsa 
- round-rivjtv.oTv 

• Kcuffaam {frASMaa««} 
- v*nd#a*u 
- oireula*- aavin 
- nrofil«.- ohlppara 
- "'  »i »01 • lina« with llffarwnt 
- nsmtwitvt,  eliaíe-j of MM 

- chotea of m */ohipF«r 

- cao!** of -»i(»i'wiíínt (Multipla aav* «te«) 

- rturual 
* nrrUipa 
- .ink couva .rorr 
- • .10 o; hydraulic« and pmtmmtica for aova- 

«not, tuRÜisur aad positioning of Isfi and 
aa*r<t>^od 

- «anual 

- raetio» (d\iat «rtraoto**) 
- ïortlift  truck 
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tory** t" if»»j&¿ 

m» 

Sf*-ßt 

Othfr quaatlona 

Si—onlwr 

- flcaUaa, continuous or raoiprooating faad 
- «lavata«* ( ipT**r dock) or grouodlaval 

op*r*ti:>n 
- ap*ie r*quinnw»n't<? and layout for diffarant 

types of icivipoianx 

 - a\h~obat »n't doter 
»ter^anf« onttfsr airi knift'-ih^rpotting 

- «quìpgimrt 
- dflfvae of f»*\t~r«j.i.*noe for öarvleina; and 

r*ptii ra 

~ wo'-luit oafaty,  rint aid facilitiaa 
- no'inut  vibration» ergonomics 
- canttana,  toll e ta, ganaral Malfar« 

pm^raÜXfOT^&fiiUrt and othar poat-aaf 113- 

T-fHfii mi 9X'}*r fì"ftft*ì 

Haowutln* 

iProoaaaiaa: of raaidga» 

air Pftie jnl ivti ""l**" 
kilning, naturel draught, foroad draught, 
prograaatvo 
raiUo-fraqaancy haatlng 
ot*rt)ln«d air and kiln-drying 

vimini 
Mobanioal 

rkiiig 

.3ïcfr gwiWt .«»lit 

planin«, thloknaualnf and Moulding 
finger-jointing 
tongua-and-grooving, 'V-Jointing, ate, 
o&ndintf 

lipping, oprAjring, pranaure traataant, ato. 
of anti-atain, fungicida«, inaaetioldaa, 
fi ra-ra tardimi a 

annual 
Mch&nioal 

ohippitiK of orHd ratti due a 
triitaatting of uawduat and bark 
rcbidtm-tuing haat, ataaa and powar 
a^tiir ti on 

andar covar, In tha opac 
looaa,  in paokngaß 

forklift tru«-k.a or othar «taaled loadara 
oranea 

' appropriât» «torag» layout 

axtant of ooaptttarlsation poaaibl« 
loading   >i* rond, mil, «atar tranaport. 
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The cibcvo iist  IB not «a<.\rt fo br- cu»pr«eh«nEúvft ;  for instance, because 

of th.i «ay it has b:>en ocaitruoted.  it doe« not msitjcn bpectfioally a number 

of important astwctP  of a Tsnwral nature w;nofc will prooably need to be dis~ 

cu*.-»e4,  including? 

- the  applicability under fp.ven  .«éditions of ííDP, 

automation,  linear profrraantiru: vnd »atnomatical 

nodal Hiyr to jwrtu or tho rrrcr'iil process 

- +.}:* effij-'t ot  feed -sp^a«,   looch pi ¡'filen, korfet  »aw 

stroke tlopth Mxi cpaed arni o+bcr botanical variables 

on recovery ratsa, pr oduotivity end quality 

- allowance in initial piano for graduai improvement «ad 

«ci! arni Zilien ,uv futur« finan -â> t buttar worker skills and 

damane? ill-iw 

•• sroclal Bi«rivv? ¿>r.ì et i O-UJ for val nable or decorative apeóles 

- poiont.lal for mobile sawmills in doveloping countries. 

Investment considerations 

Por obviou» ruaron«, «ra-vt interest is  ilways ab own in data on capital 

Investment and returns un investnant -»n now mdlln or processes or in 

moderni Kation.    Fer «qu-il ty obvious /«aaonn,  th«r¿' is often reluotance to 

divulge auch information.    It au.-'!   ba <» saittcij *hat statistica of this type, 

unltjoa careiV.ly praoeu-^J ind   ¡«a i: .jliid,  av*y bo vary miaieadiruc.    Thie remark 

uppiios particularly to the return on inventaren'',  calculations for which will in- 

corporate a considers.^*:   awbar of   ar-3U»p1i'.;iE  xma   mcertaintios relating to 

perioda   >f deprecia!.i on,  díiu^unt mzm,  future   Level,* of deo£Jid and product 

prices, running oorts,  fuel ynoac una co on»    »twithe lass, it seems 

inditipeoiable to carry out a bun« fit-cost  ir.-UyTia (B/C a), own if somewhat 

roufth and ready,  of tae alternative proc?HC«a ->viiluti?, as one of the 

•anagenent  toolo with which to arrxvn at an lavfutaent decisi on»    In tue case 

'A' modemistaticn of a proooca or rebuilding an oJd mill,  the B/C & will need 

to deconstratj tae econccic supe-i ori ty of the cropooeJ lnvftstmani over 

the existing eiturtion,  making dut  il'cwanca for rout*  involved in making 

the chan*?»-over.    In this conn-ixioii,   it tmould be rotei that in the» case of 

labour-savin* investments, social  ?OBV; any be involved as a result of 

redundaneiea, although  iteno will  probably not figure tti the individual 

firm's B/C A. 
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la the light ef tbfc abrve, 1* way tv*  ?*>lt   tbnt thr praneBtation o/ figurar 

of th» delivered ax installati co»jt¡ o. inll/ida»! yrcxnae« OT even ih* 

twn-ícey pr'.09 of • iowp'i.&la 'JAI, v-'nsr no doobt %•'«' obtainable fro» the 

eqalptent •annfnctiu'ir'ï or indaMrial ccnuiltaiiíe ?UT not li.goiftoint in 

theaaelrea*    »ven »**:M tl.ej oaa »•? »uptHu-lei by   •*liable technical 

porfomenc*   iati, *;¿e ciiffì< ultisi? <>i prw*rti:i£ tu- .lutter in diucototed 

cost and beo*fit l.«m it-s;.; i. 

Accordingly» x* Bay tv useful •'or the V,'orJ«-*hc.j   i > oo'«f,H»i th* 

deeirablìHy of <jxpj*«iin<5 t«ohu\.>:«I T-j-fo»ranrj   :,u vtlu« '(.beRorit/octt) 

ter»« and poaaible BetnodolrMciea, Includiate th* tori» cm *hl<;L euoh 

infwaetion coald be tsad* cowpawu» <J ..    Thi-. is clearly a vory oo«pl totted 

«ad _ov )lv«d proble» which prubablji    cranot b« ree^l"»'! *t thn proeeat aeetinf, 

bat Bight be » imitable subject for f-->J ov-t.p action» 

teobaoloflcnlly and ocaaaoidaU^,     th» •»ea.Bi.n.'uir industry in patting through 

a period of change aor« raptd tiuia snythia^ pr-iviotmiy experienced,    fhie iw reac- 

ting in a ..toadenine of the ¿up better,  •trac'xtiun*.] ' eawetllinf autaoda, which 

are etili uaed very extenalvwly lhrot!«bom   hV« *oiìc, and the noder», highly 

AUtawted easatilK    Th* ornatili in* motor i' tritire*' in&,  howev*.',  in that  the 

ooonoaioa of scale which aro *it *Ual ir  oth*,-     iidv.e trien,  eaoh ae pulp 

production, ars Dot aeoeaeartiy » k«#y fcioto1*,  nrr for that nmtterk  is advacc«d 

technology the optiay» soluVon uidur n'l '.-mdHionr,  jßpeoiaKy in developing 

countrien.    Thie allows a oooaiAerVO* ri«*.*,« of flexi ai H ty in  ^rocein* the B et 

appropriate anavUling promut, or piece o.   »Tuipavnt.    Tbia v«iry flexibility, 

however, adi« t«> the difficulty or nuoti is?   i ratio-w.1 ierteLon by widening the 

field of oholoe ami increaaln* the r.uwbì.- oC r r^ti'-iHy vi ab .'.e noabiiiaUom. 

of equipment and layout*,    'ine chai \en#* %<  Cr:.up * vi th» WorV^hap la to ley 

down a í'jx'ioe of guide limn which WìLI autpLfy the dioici tm-rftfcin», pro-fl»». 

In particular, there ie & neeJ tc utdLcito rw ihn    beat vaio* for aooey' 

•ay be oalcilated, tor exaamlti by benefit/c^»*t  anal.Tti« 
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