
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


.'í 1, 

i - 

30JV23 
i , i» ?  \ .- -, '• ••   "'^r.iop*» ••"* 

i'--' 
1 TI», ArJ) 

.!' '..' ,, * -» c 

7)   . , V A' Her   t'JFÖ 

f«/,ta ï    93L1SÍ 

A. 

S.v.* i -, •       '      « ,       ->ì i.'*I taster 

CASE SrepY 0« TIS tìAK7fA€W:g Gf  TiflFgftT.SBl.rrif. 

m»  ••« " <•• 

figttipafrâ'-'A:'.; Clark S»JU 

1/     0rfar.i~c4 :«?vtl/ by tà« feenor.-. ; Cr-*i»*iaa for Latifc âm*rte* (BOA)» 

g/       "i        •-*v   wi   -/..r.^ni  «K.-e?:.---1   :.. tîirc paf»«r »T* tfcw»   ~f *** «Ur 
•* _  -t'Sf.ài.*j  réf.*.-   "-  vici»» of the i#cr<s*Afi-r-  c* 7NH0« 

.m - '. *   v ."t -   - ^-en r«~ •• ^ ". rtout  T'j • »fcl   *ii 11 rs • -, 







•  * 

TT • « « » * » » .   #    p   *   »   * ***** 

f TT 

r/. 

VI. 

*      W*î   ^     **-W -~    - 

#####*-       *       #    * 

-    *^*r.>. f^ffi ^*i* *** #****#***    *# 

5» «%fc~4.**t 4 * -* * ^      *»## .»#*##*###¥ 

1#   s?n- .      • 
au-,   **     -   .- - 

3.    Fr  - .i.v: 

i» 

2»   Sì a. ^'»riL "t:«¡  -Í j-*rt5 *r.u - -  ^      • *   - **"     ' •*• - - ' » 

3,    StHnd-rü-- *. r ru> BfcVrí i   =r • t   '    •-*   ; •   r . ....... 

1 * *urji fletti r .'..' tí^c,'.T''*   * ? •    -;   -" » *• *'" *••»«**»»*•«*»« 

2 «    Mt.vC**-'U  #,.,*».*.•.•»'«»•*«•<*    ...» » 

fUDDUCÎ Oi.>U..**"**..RI¿ «»»,..»..•...>.*.'.-.••*••-»*••••*'*•• 

LAÎ^,  ",JIL;ïr'*^,   >>',; r>,  .f..-.       .   ..«..,...••••*•*•».*•»••••• 

X#    Building"  .,....•«•••.»*•••••*•*•••**•*«••••*•*••*•*** 

2«    Lí-r.d  ,.....••••••••••••••••***•*•••••*••••••*  *••«•*»* 

3»   Cor.f-ectii-nií-iec^ricity, í*--l, 3.***.*'-,  ' -^L    "* "•   l1- 

4.    Ifechir.eiy  -r.d eqfaiprcnt ........ ».,«»#.#«»»«»»«»*••*•* 

VU. 

VHI. 

IX. 

X, 

OUST OF ÎH2 i^jff"CT ,..,........«.•••••••*•'•••*• 

I:ïVESï!-3Sî, tErifflCiATiT*: A.
1
:- *;..**.:.'- :   .*. ,.«.........••«• 

EAîîKHCH CC'ST .«.,.#,.•-.*.•••.••••«•••••••-*••••••••••**• 

HEMECrn CAPII'*--   .....••.••....••••••••••••••••••••"**••*• 

SAlfift îSXP^tSSa ».«••»...»•«*•*»•»»•« #•*•««•».*««»•» 

SWIUAÏ .....«•.•..••••••*••••••••••••••••*••••••••••*•••* 

." ** 

Il- 

.lu 

''fit 





î 

E$ür>arr.-i    •    *' »-•   Lì   •   .--  • - .•    -^-.v" .s* .f¿-¿ t.-.-.ì j -Uc'.j f^ 

pasaertgiì   car-.     •       ,,   vir-. -•*;   -,r.-,     -  .,   :. -   ih- Br »ji¿i w. -ar1^;. a» 

vali aa ath*r  •      • ,   .¿..o • . .  .-:.i.•«•;'.  v -»e  :r.i *rr!  ix: v    , ¡;>'t.    > art 

ft subsidiary -•      . • ^ :•<.-.•-v       •   1-;    í4^ *--,ne effie- 1    ''<^l-»-^n 

Hichigan, l'.S.*   ,     . •»,  ;-vï".tefli iar.\era;.\:ir- r?ar:*.s in -he Mittel 'tut at- 

tui Canada,  ì^A, ^-hv:5:,   - .n>i-*AC*. .ri"    .• -;ì .'.1  -,; in fc^cn Jl^rV owna 

bet*a*n 25 per ..- '-.», a"d Z. "*• w«r ccr- CTì,  -   ¿,<i tventr-fi-/» 1? 'crxaoa ali 

«*tr the «crii L.-vj;^ sacrai in !,-..!:. .i^-ri•.    Pífirlinr r. torttlvv.- 

Bfod.icta ir l;Mn  '   .ri:*,  Clìr-  -AS   .'.r»o t *ir,<i\:s«ior. •sanufactu.-ini 

ftcUìtiea in Brazil ;» • 1 ''axisc. 

Thia st-i-.v is p:---en:.ed try Eo ip-»---*.. 1 :iiri! r».A.  in Sraril where m 

tKRufacture   -.-.r   .-     T.* ter   .'in:u;.:-.;3 r - C-non;  ¡r".-»r3.   F 5:*;! r*v1 

dïiysler,    Àîco  -^;-: k v.o--r - ransr.i :i.-v.•*•  •"•.    .'.ifju*- rcrrJ3 3W   -^ Vaine-, 

M tftU %• a ^px,. .  . --i.;t.y 0r' •.r*ii;3mi83io..sf   
:,T,0. •• and r+Ucal or arar* 

boat»o far sev-i' --.T,-V. -t.j--?r« •>" s-^o^i equ>» *»»r, tr.^> »a cranta, 

cerptetorft, etc.    \- f ..-.i*., ali ^t-e CE   • *.*• oc.ers both *".•> crlrlrai vtdtt 

«ni «par« part».    ..* ài..,, r*vt *»:. .-»o ^c*-'   ...... r;butors a*¿. cvtr the ¿ourtlf/ 

«ho bw* »fare oar*«  ^n US f;r r-?....^. 

ZI.    "^ raC:L'.L*T 

The product tor the cas« study it ant c**»1 i ve *trariaadc»i®i#,,
#    %% fj 

an axaopla cf a vehicle componer*, which requires & ltrça aschine tee! 

tiwr*at»ot and, «era lnportant for the study, a Urg« teoUnit tfwettaiefifc in 

dies,  jig»,  flsctnrcs and, cutting tools. 
* 

*• B^lMi».ion.,.M^^-tioo.l pont,i<m of nimntriatlon» 

"Trtntaiaaion" hare wiH h« understood as a «ochanls» which la pari 0/ 

the power train of the vallici«, that receives pewtr from th» ir»term"» 

êeaAttition enfine through a Miction clutch, fluid co^atiig or a torc-e 

eoRtartai" ccmplirir' <=• -  í-r?»n¿»«nit8 it to a dràve (traetion) axl« at a 
aultiplicity 01  sFeeu aiu torque ratios. 

/2« Ma 
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H» tyrlsftl trigami*»-: an eboootí f*«" ih« e*so ftatff it * 
• "eortotftftt w*jh counterfeit tr*ti»iiâiilg*i,% 
• «tltispood (1( 4 of S »vmì) fonarti «fid 

• différent «pood ratio» Mloet^d for oftotï 
latió (»Torar«) îowfri* 
1,0 <alroei) ta 3.00 for • 3-Ofo*l tr*rxnú9*ior.t 

O.f (ov«rdriva) to 7.50 for • 5-»**«d 'r*ni»i»»i©n# 

m&m input torquo rm¿« *thin 1» ft# 1^. ** Jf$ H, Ü» 

far 

3. 

Tb» typical irto»!**»!** stie*oft for là« ¿4»« ft.»*!? «M It 
9onatìie*l ornici» into tttroo fpro»p» of piriti 

Ca)     Gattine*, f-or^riiin/ «inly th« caa«, #o«ror M 

(b)     ioar» sïAft«, boarinf» a/ri otbor «polity part» 
or »tool f oryUgt ft«i thot roquât« mcUrtirwç « 
f«r tsfttfatttulivc.' 

(e)     St*m«î part» frm «hört MtUl Ml «4Mr id 
•0*11 »nit v*lu«. 

i 

4. 

Mi tttiaftto that th« apor«ia»to jweontwa ml** of 
to til« tot*l CM*, of a vehicle is 43 follows ( 

profit for both a*nt¿f aeturor tal diotrib-jtor áoilittoá fr« 
»•hielt): 

(a)     la * mtumgKr mm     4*4 per 
(I)     In a true*; 4,t por 
(e)     In ft tr*ctor ft.O »or «out 

Mt ftvorftft rof or» to tito Bramili«* 

/EH. 
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III.    STAHDARTI2AÎI0H OCW'.ALIUTiar) 

1.    The irÄncr.j.£tion is i highly engineered r.eeheniem wtieae ûnifn 

It tftt«ralnf!d t" tht ençlnc characteristics arri pre-establiehetf cord it tena 

of «Ulis*tl«m of the verfiel« «long with o*ver factors.    Thus» the 

ttanlar<iii*.tlon of A tranami.?sion dipendi ba?ie*lly an the sUiatf«nilrallón 
Of theee determinant fact«-». 

Thli standardisation is rwe easily attained in ite« ira«* «rit«*,.    In 

the Brasili*n Market, fer txMpl«t three basic tranaiilatîima M* tated fer 
tank »cplicfctiopj *« friiows: 

(»)    3 speed - 120 t© 190 ft.lb, mx. tnciD» ternie fer up t# 1 te* 

(b) 4 epeed . ISO to 250 ft.lb. ax. enfine turque fer 4 to e ten trMft 

(c) $ speed - -aio te 350 ft.lb. max. engine tonpe for 5 tc « ton 

tsthlii » Halted ran^e, «ach ©f t,t**»ae three basic »oíale eau H ©ff« 

«Età Üfferent eneod ratte» by chm^ one ©r two MU of 

ratte* available are weh that they «an »atiafy 

I, leailiiff, and «taafe ©end it ions. 

!• 

Guy a few ©arte sur h &9 bail Warin*a, aeurtle betrifft, «il 

ftUl»a*i ana featenere are stanarti aed »t the prêtent tint. 

îhe fear and shaft desloa are a rwilt ef •*•?*>• in#in#eri 

Mi emleulatlcwi arti in a*ny tate« depend alee on available «redaction 

m tMr «y M* 1» stendardi »ed fer riversai i tLerch*nf*abiUtT. 

Sfferta are Made by cur irodmit engineerin« paella t« «tutte 

fear Mi afiefi in different tranaiei.sion« as mich M poaaible. Bet 

raanlt in f*» fPera Meel sultîpurpœe itulirt gear and ihef t 

te addition te theee basic difficultiee we nave the lneoamrtlbilUy 

ana i-Kh ayate» that wild recpilre tv» Uff* 
e parta. 

Nat* ef ate«4 aal cesti<ì«a are specified by AISI ani/or 4*1 

Mon-ferrous »ti non-eietali« Materials are specified by SAI 

•ali Mi roll bearlfta* «f« ape« if i ad by ISO ejstric standards. 

The fasteners are specified by SAI and/or ISO netria stanJerd». 

/If.    KUSTACfOUSi 
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IT.   NUUFACfUUK) 

fto MUUM&AC 

fifftHg 
latta« mm 

tm 

(*) 

M 
•M ton to umiiaÉá ñM A 

WWWABé M wHr «VW «t vmpp WP |HK^^P 

ID 

(u) MWü * tu* mu, i.«., MM«Wu tfUE iNM 

M 
flÉAfld iitÉA a# Éft*i 

••#% ff %•• 

Ito fini ÜM toft* c* 1ft ft tosa toMfe «M* te 
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2«   H-Ufl«! 

Ite typte«! tr»*«rmi*.io« mm*m for ttm mm ttudy 
f«U«wln« raw a»t«ri*l fcnMoifti* 

Outln*» 2é p#r ctnt   w,!^. 
Garfea »nel «ll«y MMI        n pm twi 

©Wi*i*t j per e«tit 

unit ifwfi eoMMptian of tè« 

kñ kr, 

IM im 

the 

lit 

for tit« 

t© b, 

introättc« 

t Utl« 

imw* not «««H really noatt«- 

«mi p*rti»darl- t«r tMU» 
), ** ki«M u*t th« um wem* 
aur'.iyç tä« M«t t«n ;*•*• at l««*t, 

• In th« tr»nsnU«io*» mmr%etwrwi w m. -w. ww - w. ww      w^   .   ww~ J 

Thu«, tu« pretitatt l«*Jt itaclf %• 
Arnric« with ti» «MwlHUtl«« of «M pUnt 

IM* diftrlVwtion U 

Ww 

CUrtt 3.A. tu 

production of 10,000 

9**%ê for f ta« 

Ah« typ« 
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îno typo of layout can bo define by the following distribution of 

Manufacturing: »chining 
forging 
hoat troat 
aotwwhly 

1*   ftflMaTMl 
39*6 poi» cent 
/•3 por cent 

10.3 por cent 
6«6 por oont 

Sub-total aoaaftcturing 
dipping, roeoiiring, and otorogo (corned aro») 
*»ifaet«rlng service« (tool crib, tool root. 

oaintenance, oto.) ^^ 
•ojleyooo' fMiUtio» 
Adslniitration of flew 

63. a por «ont 
«m.  UMì   dfcjfc^A •Jf per oonx 

10*7 por etnt 
6.3 por «ont 

100.0 por oont 

2.   Laifl 

foto* property area i. 309,000 •?.   fro. thie ano only ? por oont i. 
* or troawdooion omnufaeturing building» up to the proton* UM. 

low construction« and/or laproveaento on ojdotlftg baüdingi can eaaily 
^ m tho roaelnin* uncovered Um. 

«ota voli» of Und ond bunding, eon bo ertixated ot OSI 1,100,000. 

3.   ggBHHyVifflU «itfllrlfillTi 

ìlio following figuro, roprooont the «wog« oonthlr oonoto^iont 
Co) 

CU) 
(o) 

Ci) 
Co) 

•otos 

Hostile energy 
Fool oü (hoot troot and forging) 
Lubricants and cutting oil 
I**.0, for hoot troot 

750,000 Iir. hour 
290,000    litroo 
%,000 
47,000 
3,909 

litroo 
kg 
•J 

CD Qootrio pom ouppiy u tfco Caopinat am «dU not costituto * 
problo« to tno no» t*mm thank» to tho largo hjdrooloetii» planto 
ootog built by the *o*iliai, govornotnt throttghotó t«o o^ P«o 
ototo (ono of tho «ori**, Urgoat t^ydrooloatric projet, 
2,413.000 fer). 
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Cil) Potrolo» «finad orotfuet* an* b*-«r«tuets oro WiM^ 
incro*»inrlr avollâbl« fr« looal woductien.    T*»*, m *4%% a* 
hwo »mr restriction on inoro*»«! eomnotion of thooo «rwtwow 
in tho f orooootblo fatar«. 

CUI) %tor eoi»««! in tho nlmt io «toroâ «m trottoi ImU* «r mm 
faciliti««. 

To norf om tho 

•m oqn&taoMit 
U)  t||f||%tf.||# 

litaos 

Drill 

miiin« 
Qrifltfln*' 

In •roa M f attoovt 

Goor ohovlait 

Tooth ehonf orino 
Othoro 

m 
s 

M 
i 
4 Alleo*« 

2 fedita* 

holoond ourf»co 

m*im9 mütlt orniti-orinaio 

horiiontAl, vortieol, wniv«r**l, 
irtorml, «xttrntl, «IMO 

* tool 

U-ond 
t,000 

4 «oro 

froojtone? induction anchina 
»chino (400,000 o.n.o.) 

(10,000 «•*•*«) 
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4 StrAlPMtnin« w*m«m 

I Shtt -Mrlr- «qui-»wit 

I '^oo itérât or ishot tel««t rl«*nift#J 

i   (i) *  -•  -f 'w. «âehî-i« toáis *«í «a^ittwuft 

0f rror,,-t3r. «pirn«*.    Thus tb*r e*n 

i or.* cr sfcrt .$€* 1®*«, 

(li) 'feeMr.* toolt far %M meMitliM» «f 
»»ie*¡ «3 eiHt ft&i 

for «MM* 

f «ta m&m th* rachlntfT Ml »qniemnt irrrol-/«! 
hji#t««s 
04ft ^ 

m f.fOO,^»    About 50 **r ««tut e** tfiii *pfmtit 

rvbOlt *n§t»w#«t §r4 not 1«M th*n ff ptr twit mê 

4«U«« in ic?«Hâ«i *U& th« ?r*tili*n 
«A«*t «ojftnilutteti «f©*»FMft«»,| 

f*t»«f 

TîI.  008T cr ne «muet 

lb« f«U«ntfi# i".'orm#t«i t» b*«*d on « r**l MM «f t 

•tjKtf&ctw«« in «nr "1««*..   IM« it « ttm wmm 

mmtm ter %me*§ d*si wi by OAJ* £qul-«*nt Co. ìR tb« UniUd 

wMPtUHP« 

IW »«ft« * l#c«l 

llmt l.hcur 

Iftftrvft Ubwr 

*4,t 
15.4 

0.1 
M 
3.0 
4.f 

C 
Quality control 

9mA MH lttferUtfiu 

ttetruu« 

2.1S 

o.rt 
J.« 

'•?twtn* e«t 
124 

MMg 
Cil 



- f - 

(1) îfcis <*fftj'aeturlfi«- «"-at le'.-ùlf r«»rtaer*s ft~<rcTlnat«lT 

?S fur e*-* ai tfc* io**l ec^* <•' n# transmitai en ifttr 

a*Wlfif «fali)tf«ran*4 co»* i^ieh 1 teoria* Processi«*» mrd 
<9«al*"niA* antinaarlnf,  nurc^M«'», •»lirsfil.i.* a'*4 m-oaucMoa 

eentr@lf l»r*lt financial, «te., ü *#tll «a aalet «xtwrtaea, 
UHM atst taennieal «Mit»»ne« f«m. 

<**> art fi m »fruii «n jgn ^n ^ut firy - 

€***» ***** o.af/w 

o.4oAr 

1.5* 
»n 

Sldft 1 
*oâ ma aima 

(•) KormllY w 4* 

that «a 
(b) Ai 

ttwtiiifia M Irata 

»r« eia? «tu «i tii« 
«a âyUeX frm tn* Initial co,t of th# «rt «m 

fatal NkS en »al** M • 4«h»tlfln freu «*<** IUM 

Am 

fin.   UNUsurr, ¡CW3ATOWI AKD ^CRTIZATKA' 

an* in î*Mt Hillâin« ant nuhlrwrr at*f «mU^^ent «M 

***tniin# i«tUfi*# «» Nw an im>m-*nt of arow* 

»I 1,500.000.    fte 4«w**iaU*ti Mtf 4norti«tion contl^r* in w niant 

far *9*lnn«rt ar* arara If *tr ctrrt.    bttMlr.*» art da*r*€lat*< «t ta* MU 

w ci Mr c«m t*r **ar ttMi «n tltatr llf* «acne«".»«*?,   ÎU«*riin# toolin', 

lt* *a folloni ft) rarlahaU* t©ol» ar* *r~*fta*a at toon aa ina* ara 

f» «pa#Mtlafit (a) Sa-îMiariafcabl« t*»Un# ta aaarttaai m th* 
*•*• «f l/*2 #f Ita aaat par **rth aftar it la ratiititleiia* far 
•i* (•) •*» MrlaMbl» taalii* i« aaartisatf an tt»a b*«u of s 

/H. 
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DC.    HANFtfEi COST 

*s**r4in* coit of labour in Brasil ,» can consider that an âwvt 

hourl* cost for production sand-skillad labour is .round US* 0.70 Includine 
fringa benefit«.    Pron that point on you htvt highly akillad labour, 
•naneara, «inw.yt.ors, and manawa.   Th# »n*a »or.. quickly fron'oiia 
*rae*at to tha other until it can raach aaaily «round 1,500 to 2,000 dollar, 
•w .onth, for «anatra.   Th. toUl payroll coat la «round 25 ntr eont of 
tha annual sala«. 

x.  mums CAPITA 

As ammfacturinf trtn.nia.ions in quantitiaa raquira  a Ion* load 
Ui». tha laorkin« eaMtal naad. ara ralatiyaly hijth in „ata * ti* fati 
thai saia, to OEM eu^atra ara nenmil* on thort-tam baait, m can 
•«•«•r that w naada for worn«, <***! ara around 3 sillion 4*21». 
***• fiw ramsenta 4«ttf«a«,talT 25 w cent of «ta annual nat aalaa. 

SALES EXPOSES 

As 95 ntr esnt of our buain«.a U carri* out with OEM «Mtaajsw 

T.^T """"*" • ^ B0^»»1 *«• *.*> not aim« «oh «•* * 
ilstributi«,, adyortiain,, ate.   fho aaaa awliaa to tramaort and 
***m*i«* sort..   Ho^ar, if it ta« no-ibl. to a«ort, trmna^t and 

•Mnnlliw «Den dwtlmticn. 

«mur 

«tUtì» ,1^ .. ^ «!». rf „„ ^ ^ M ^^    ft.,^ 

nLtTÌU * "" t0* »" «-»• -*« «- *-«» tart«, „«^^ •«»•titt». in Uw »rid wlrau. 

Ah. Minti« 



The solution could be obtained by creating conditions for a r-lanc 
in a certain country to concentrate on »nufactur'ng certain  -! : - tC * 
greater mrket, say, all Latin Africa or several countries in Lain fc* .** 
and having other plants in other countries corvcr.tratW in ether -*«:, 
with the basic idea of interchanging them, thus off crin- tor t  -   - niei# 
»nufacturers standardization in quantity trari*aissi:m in all cr,rHr 
involved and, of course, at the best possible price inarch a, ti » 

aanufacturing faciliti«, in the different countries can e, utilizi ,t t^l- 
madmm efficiency.    This production concentration will furthtr allow 
th— aanufactuxin* facilities to aodemize the equips M mm to fUn 

using more special saai-autoaatic and sophisticated «qu'i^nt wr--, tday 
U only used in Idtfr litetrlaliiad countries permitting hi^P Frtauatio» 
#>t reduced cost. 

The following chert using the actual figures of the twirls,!,*, ^mn 
for the case study will s^s, th, #fftct «r the Cities m %tm emU 
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