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I"TRO•.'CTJON 

Background 

1.      Following the report cf   ,n exploratory misoion from UNILO to Mexico 

in September  1970,  it wan dec id eri or.  thp remieet  cf the C.ovornment of 

Hexico th.it the UfTDP/UNIDO should   .ssist Nacional   financiera,  S.' ., 

Mexico's Industrial Development hank,   in prcfrrammirw: the development of 

capital goods manufacture in Mexico.     The objectives if the proiect 

were to undertake a systematic  analysis cf  *hc domestic requirements of 

capital  good*,   exnort  pospibilitior   and e-iptir*- domestic  manuficturiiw 

capacity  in this rector,  and   in  the  li-ht of  such   m  I-.-EìB,   te  identify 

capital  good« which would hive  adequate manuf ac tur inr potential   in 

Mexico.    Thereafter,  a co-ordinvted  Urogramme and  strategy would  be 

evolved  for the development of the capital roods  industry  in Mexico, 

and soecific industrial  investment project* vrould be formulated and 

evaluated. 

2.      The capital goods study was initially conceived  in thro.-- orincipal 

•ta«es.    Burin* PVse  I,  it was  intended that a team of UMIDO expertB 

would carry out projections of domestic demand for various capital goods 

items,  excluding the transport  sector, analyse and  forecast domestic 

manufacturing capacity for such projects and based on these  studies, to 

identify principal production gaps and formulate appropriate policy 

measures which would foster the development of this sector.     In Phase II, 

•pecific industrial projects were to be formulated and feasibility studies 

undertaken in the identified capital goods branches.    The preparation of 

the specific projects would include an evaluation of the orojects and of 

the appropriate technology and terms »nd an examination of the financing 

•xrvagmtnU.    Ttophasis would be placed on the promotion of investments 

and the formulation of specific policy measures and implications that 

such a capital goods development programme would entail.    Phase II would 

also oover various aspects of assistance during the implementation stage 

of the seleoted oapital goods manufacturing projeots. 

j 



3.       The-  first   rh;»re    >t' i<^   ruo^.-i   (P..-.-?   I\)   .unmnncü¡   'n  November   1</71 

and was comnleted  in  \u*nißt   ^()^:\     P^hnicni   .fsintnnce from the UMIDO 

WIB provided   i.:  the  •'orm of fi.v ;   ir.tcr^.tirnil   <-;.p.-rts  in the  i.elds of 

(i)  industria   profr>"nnrrin.-,   (li)  <y-crir.ii<-  -.nd   ir.^uptri A  no.icies, 

(iii) domestic market ¡u; > :.vs ir¡,   viv)    npinte^-ir.*    *nd tpchnio.il  aspects of 

domestic manufacture ^nd  ;v)  ox*iorv  mir!««i  .-ui-ilvpin.    This erpert proup, 

working with counterpart ofrsonn^l   o.' í'-'cion  i   Financier*  (iRFINoA), 

conducted  the  basic  technt-.'coroni :   Invest if-itionn,   particularly  in respect 

of provrth   trends  in VI^CF  incastri  1  necio:-::,   prelections of demand for 

capital poodc  items,  ard  invest i "-it<vd e-istinp capital  poodf? manufacture 

and the penerai  posribi'i it ies 'f rotting up pr-.mrril' orport-oriented 

industries  in  this  field.    The  finii report  for  Phase IA covered; 

(a) trends and   fentur«F of   iexican  industrial  provth.  (b) objectives and 

instruments of  industria polte-  in Merico,   (c)  overall promotions of 

capital poods demand  for tho period  ,(,7' -  1^C,   and  (d) penerai aspects 

of capital poods production and  export. 

4. In May  1Q7?, propria on  the piojeot wan reviewed and  it was con- 

sidered essenti.il to conduct mere dt-tiiled  investigations,  particularlv 

in respect of the domestic capitaL poods maimfracturine sector,   including 

plans for new investment? ,j:d pxninsione.    Cons^cmentlv, rji additional 

phase (PhaBelB)   of the UNDP/UFTDO aacistance '-'as  introduced. 

5. The UNIJ)0 expert group for thin phase of the- capital poods study 

project consisted of the following: 

(a) R.  K.  r. N.  Sinp* - Team leader and Industrial Policies adviser 

(b) JaroBlav Zdenek - domestic Harket  analyst  (up to 7.1?.197?) 

(o)    Ounnar Ymse - Industrial Engineer (Processing Smiipnent) 

(d) ^nst Meiner - Industrial rJnpintJir (Machine Tools) 

(e) Subrnmania «Svayambu - electrical 2npinaer (Tülectrioal Scniipment) 



Structure of the Ronort 

6. The present report, while it konstituier the final report for 

Phase IB, has aleo sought to incorporate the more sipnificant findings 

and conclusions of Phase I\. Prom this viewpoint, ther?fore, thir. 

report may be treated as broadly covering the entire fir3t phase of 

the capital poods study. 

7. The report is meant to Dreiert in a co-ordinated ««•' the various 

findings and recommendations of the team members as vrell as most of 

tht data and information on which the findings are based. \a  a rerilt, 

the report became rather voluminous, and in order to ensure th tit 

is aurveyable, clear and handy, it waB decided to break it down into 

th« following volumes: 

Volume  I - Objectives, Methodolory and Summarised Conclusions 

Volume II - features of Mexican Industrial *)9velorxnent 

Volume III - Identification of Capital Goods Sector Growth Potentials 

Volume IV - Policy Considerations 

Volume I constitutes a Bummarv of the other three volumes anc" can 

thu« be considered as a self-contained document. On the other hand, 

this volume is rather condensed p.nd in order to facilitate the reference 

to the complete version in the other volumes, the respective paragraphs 

are apeoifioally mentioned in each case 

MM 
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K'      Objectives of Ph„.«_n. 

9.       ipart  from .unnU.entxn* th, data an.   «fo^.i«,  .^u^,  in 

Ph-e I,  of th« stud*,   th, prxncip.1   nt ,.ctiv..  to   .  a^eved  in 

Phase IB wer,:     ;>) fpr,uliìt on ,,   ,ef. „.., ^^^ üf   ^^ 

d«rnd  and .onticip-t«!   iBDort. of .rinc^   , ;nit„   rnod. ^&upg ^ 

Products,  constitutif , ,r^-UF of  thp m^0 ^^ „f ^^ ^ 

i-ports Prepared   i^ p,,,    , .§     (il)  ^„^  uPchno_economic § 

part1Cul,rlv ,, reboot  of cePtflin ,,,)ltRl  ,.t 0,„ .^^^^  ^ ^ 

•Uctrxcal  ^ui^,  :Br„jf,cture>  ^  uere nQt ^^   ^  ^ ^.^ 

Ph«..     dû) det.il.1     sse^t  of ^PUU ^ufacturi^ ,apacity  |n 

Mexico for varies Cipital ^  ltemp  ^ ^^   .^^ ^^ 

Proposals under  apiernen tat io, or con.id.rati«,     (iv>  id-ntificatior, of 

«a,or production  „d  t.^hnolo^.l ^Jß   in re„,oct 0, Caplt%1 ^ 

items in th. liffht of U)   to   (ill),  „d poupin, of BUch products, 
vh.rever n.o..Wf  lnto D088lblt, in,untrial pro,ectBf   ^ (v) ^^ 

ti« of specific oolinv   and oth,r -nea.ure* for prozio, capital good, 

development  and domestic manufacture of th, identified  capital «ood. 
«roup, and  item..     In a.iditi0I|f   1+ ^ alpQ i;0H,Mtr-d ^^ fof 

inv.stm.nt promotion purpose to prepare brx.f nvwfwt profile .h~t. 

for .ach    f the rrincip.l  groups  ,r item,  idenvifi^  ae havlB<r -WIU%%. 

«anufacturinf jotantiai   in Merico. 

B.      M.thodolo^y 

10.    Since the present phase of the studv war essentially a continuation 

Of the earlier pha..,  the methcdolorv adonted followed  a .filar ba.ic 

pattern,  though »ore detailed fchno-economc investigation. w. UM«., 

takon.    Th. same definition of capital *oods «*. adopts a. in Pha.. IA 

i...f comprising mechanical (non-electrical) and electrical «nil,«.« 

** -ajor parts and components th.r.of,  utilised M «aohinTT and pro- 

***ion .ouipment in the principal uroduction branch...    Capita «x*. 

V« in the tm,.port .eotor and «aohin.ry and ^itmmt not dirtily 



used  in  industrial   prolactin»  >-.   .,  Unnu.r  ntci.i, ..„,   e-c.>  *nd 

auxiliary «Tulrmint  ,V,nh   •„•   n.tiv,  -i-i-v,   iv.tnm,   -tO  have 

not been    overed.     It  < aC  corniH'-,^   th   t   ->,  fKv,   d.-firition «uld 

be mute ademiat-   for   ..^rtfym,   v,..  vi m<. i.. *i      .r-,1   ,ooir,   items vhich 

needed to bo  taWen ur  ;"<-i-   lome-tic m nur iCt„rs. 

Th*  project ion*   ?f «-'«trui^   ••r.i\   \v,c- 

197^  -  iq°0.     Tho  f    irt   ü,   M/'   -n,  ,-h-fei 
t*i     TP m-'d*> for  the  oencd 

:nr-fe j ; «Ì »• 1 r if j    cf a*   le-13"! 
two to thr*r  vearB „oulf.   1r   ,nv  „as(   bf.  t9wirfl.,  f0..  any nc.. proi,lctlon 

In thip sector te become  err^tiv*.    ^e^fic feW  md   imprrt pre- 

lections beyond   19*0 would   on   ..he other    a.H  r„t V  r^list.o. 

In profetili, cental   *oodit der.-nd  aid   .nportP   1-   -leo anticipate 

doaestic production  value?  h v- be*r  nvorcai»^   in terma  of fixed pnces 

based on  19¿> prices  for   nurpor-  e oi   mere  or**»ctive e vrm^ir.û...     If 

values at current  price*  ar„ r*aut <*d.    ,r   i:>or— imn.tr  firure   of  ->.* per 

cent  incre.i.e  in the  annual   piioe  lndey  for machifierv  WH   shipment may 

be uiuwx),  which vouid  necesítate multi-,, i ;   tior or tho  projected 

fi«UMr bv a co-effieiont  of H - te  ¿ct-ú-  v,   u »F at current  price,  in 

W'.    This  value  in   f-r"   is  oFtr-nted   to ursnert  tX,>    vtryp rrice 

level for the period   19''''   -   i«»«C.     t miri«,«!, -,np ri-0vth rate  of '..5 p«r 

cent has alen teen -issumed   Tor tho v^on   «?7^ -    ) 0 on 1  « basis of 

the hi*h rat« of intern*!   saving T,   ovjr  i"7  ner cent dur in*  ""967 -  1970 

aad an «ven higher   invertment rato durin* tu« period. 

11.    The develooeient   of * Mti ¿:: covering   *La  capital  *3odE requirements 

of the econoav and brea': in* aowr. thaje wo.1 ?rtions in terms oí   specific 

coital rood.  item, proved  ar. ertramel/ complex  task.    General  theoretioal 

aodels relatin* to growth of tmr-nd wi  import projections had only 

liai ted aiplioatiOB a«  the aie of the «study wae to identify «pecific 

capita) *ooda produote whioh would hnve adenuate potential  for »«iiu- 

faotare la Heiioo.    Much rreater erapharia w*a therefore elver tc factual 

Ti«W •twdie* Md inv«eti*rfctÌAt while «»nerai growth   ^-efficients 

used oiilv to a lini* e J extent. 
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In fW«  I»,   an   .rn>,,n,(:n,   ».art  v.*,,,. ,n ,.,.   ,-"    he ranjirnm.mtii  oï 

capital  roodB for  the ,iomeFtlc economy for  the period  1976 ~  19-I0,  ba«ed 

on the coital re od« r^nnre-nent« o,'   i,   nrincip-.i  nroiuctiur  Bettor« 

in the li*ht  cf rrr:^,eri growth  trend«  ir ,!J(,h pretor and  in th« 

economy  ar   -,  -hcl-.     -.t   th,   „amr  time,   th,   oJPit,l   •Jr retirement, 

were alnc  •.„„«»«*.<  or.   the  -in, r"  imT»ort  aKMstic <   for tV period 

W -  19f9»,   i-hirr   :.,. aval,,],  i,. .»etiil    ind  «Hnh «ore pro.,eoi «I   in 

total for the period   197' -  1«)\.     Th, br^x-uP of th« total   import 

figures  in  termB  of pro .e.-ted   j cm,rid   fur i.pecfi.   capital  rood«  it 

and «roup« van undertaken rturinr tré  r>rfr»nt  ph.ap-   ,   1 or*çl.- by wav of 

oro lectin* import rem:ir<->uentr  for the*-  ix*mm diirinr 1)7'   -  19Q0. 

Specific rrnvth   co-effirinntf -<e> *  ampiad   in  e.v'    c  F-,   faking  into 

account  likel-  «nre-t'   trends  ir.  th* -rirK;lr>al   ,r,^Uction mtor or 

sector« uBinr I'joh capital »room, product«.    'íov. ver,   a b>.aifi a««u«*>tion 

hai been t.h.t   the rrowth    f dómente capita   ,-oodr  production would, 
!»v and lar*«,  fri le» orentn,   tr«ndP and  that   import   nubatttution -ould 

proceed on m «imilar rviferr, ar  it  oreeent,     "hip  areumotioti ha«,   by 

and lärm, been torn« out  ir,  th.»  îOUPS« of  field  inventât ion«  and 

*i«it« undertaken to van  a* capital   -oodn enterpriser  ir. the country 

durin* the preñen'   r>ha«e.    VMln Wioui propesale  for e*p«  ,1«, ,«§  for 

•ettin* u<   of nev capital ^ocd* » terrrieen    re und-r consideration, 

these do not  antwiar to reflect any «ubet*ntiall-   different trend from 

the past decatf^,    taemjn nome mod if inationc in the  import «Mimate« for 

•pacific capital  /»code  item« had  to te mad.,  «,   1 re.ult of the field 

etudiM.    The  import orojection« which have been mede for » «roup« of 

capital rood«  (clae«ifi«d •,«  \  to - oate^riee in Schedule I at the 

of this chapter),  on the bail, of rrovth co-efficient« •«•cifiomllT 

for each item, enable« % r««*enabl» «décrut« identlfioetlom 

•f tne capital rood e branche« where .übet ant ia>   import« are ltfemW t« 
take place dur in* I97f - 19^0. 

*!tC olaMlfioatlen m to few «ttrita, «Bd in 
«tlfit« wmr« urne in rempmot of 4< oapittl 

«9 *• fi«« 
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•''«meroio   (ríIC) 

I-1,     "or the  ^SBee«ni«nt   •>'" dom<*sti.: m%r..ifv.i.urinr M.ia.it-,   inr-ludtnr 

prepossd  vtA  possible er;-,%nsi >n pro*r<vwier  of ctpitil   •oode  enterprise* 

in  the country,   field   írvf.t i,~,t ion:-  %n •   pi mt   -in'H vor., m-wir  to 

various áomstir-  ent«rnrit;Hf nwjmf ir turine   ;-<út-..:   <*oo.r-   itemr  bv   the 

teas,  accompanied  l.v  ccur¡t«Tp.-wt   Ksrponnftl.     !>»tin,'c ;.^re  IIKI   hold 

with represen* <tiver!   >f   th-. '>< r«*ari •    »t   In-' it.- ¿ . 

and  repreafintit ive«  -> ' • -irIMT ."'"cvnii'-r;i   i    «"l'ir-, 

carearas »aid uowiier-i-i1   íBüO.;I   tjorp   ,nr-   ;T^|.^   'r   .j<.tur   T»<:e"s*rv  -^-t 

and   infornation re#<- rime t>ropoM.<  .^u  'ir„it, i,r,     ;n  tjti,   ] i*ht   cf  tH^H€ 

diseuenion* the tarnt «vir an   t« tournent.   . r ^r >"th   trH  trp.-xe  c n prosoectf 

under coaaidar:tion  in *he v-o-ioup --^p  til   fonde rroupF categorised   in 

Sohedule I..   1*18,   in   turn,  <snabl*d  •»-*•   1 ¡-rtif u . 11-n  cf the  principal 

production and  technological   -apr wrier  w-r« lifceK f   »m*rr-   m   the 

flex i can capital rood F *eetor turinr  r'»e  period   i>   to  v^c. 

H.     It need« to be anphnaip'd  that  JripU«  the «vtenrive  field   studisB 

and  investirai i ORB voi during thin  '-»h.t*«,  trr- d«rree of -««tailed 

infornati on *ad data  that  i.-^uld  be obtunod -'ined   -onsiderabl"  for  th* 

eenitsl ffoodn branches.      Tule fair  y f*deouatr   ruitsri,il   r^^rdinr 

issassi projections fot   «Kmionent and  of evintine  m*  oroposed manufac- 

turier capacity oould  b« ofct anad for eertair. branchas such  as electrical 

•euipaaat and each in«  tools,  f«¡ch dat     *%• ?.ct   -vaii.-iV.lf:  for certain 

other aus-eectors.    ^till,  to* tea« oev'ounl    had  to b.-ts* its conclusione 

an suoli neterial and data thit was pcseiMs to be obtained.     Despite 

these wdertaJtiaps,   it  is however considered  that tha projections 

serve to pinpoint tha  likslv r*p*  ir domestic proauotioti and  that   it 

i« possisi« to assess  the 1I*<J1\   ncope  jf taajiafact'ir* or' various 

Bftsfctasrr produots. 

14.    4s attesa* *.¿s <ü*o nad« to rroup Ah« identified raps in capitel 

ftêm preiset isa int© poesible investment aro test* in the fora) either 

of ••*» est star less or expansion protra—>es of abstins niants in 

»Mise.    Sven «reupinjr «Met however ss oonrir.ereo as »eia* of a 

IftsnnwWT nntsre an« will need to se cress-cheoked thrsuih detailed 
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n/        u      ll   u   t! '•   l'rntot  ínfor*  invfutiiw-nt 
Jtc.ion.  e«, b, t,,.n.    -,„,.  .,r,-t„w.t^,   «,.*H,.r  ,;ouH  bc ^^^^ 

dinoti--   bv  nro.n.,ttv, «ntr-nr^n,!  „ou,,.,   tot;  ñm„Ur   ^   for.1(ni 

but   in   -,t   l.„t   BM,   ,f  f*   inrt*.  ,„,    .•   ^ull,   ,„  Bft!MI1fv   u, h  w  ,uch 

• tu«!.«,   indimi•« iv  nr.mrr,   thro^   t>,   ,«rif.  of  th„  .^^ ^   >f 

«Mio«,!   Pir,»..,W, l.,for,    ,..,„,   ,nv,,t^,    irit^.t „,,,  „,  ,M „  u 

V*  iik.l-   t-  YP  r^.ir^   :iVf.     ;,o  b*,,    ,ndic,t^   ir.   *••*  VéMv.»,  of 

t> virion« Pi.b-Kertom m ''eli.*. n;f   > .pt„r K 

H.     It   !• nac-aa-u-v  •„ ,tr^.  th,     tie   i^fittfic^in«  of rw^neUm 

lactton. durine tht* ,* „, ,-f th„ ,•,„,   tr    rrnr#  ...  nro ,.>f,Ueni, ft#. 

Uktiv  «<nr»ortp  of KIVK ifu   "v-v\in«r    it*a.       Th„   «...  ,.    » ». 

that, «*il. con»H«riU» -r*r*   NMIUM»,,,   «¿«-H^I, „lat , ^ 

editai  »©od,   te te *u.ur,ol..w*!   i„ H.tirn,   •,,     „„„tt,    W.  * 

«aaaattc  c%r,it*l roo.i, rraHurtiar  «u«t  *a tu*  r%pH   |»cra%aa  jf 4mtm 

•tic IfMMd.     Th* iémtxn »u<m u* ^o»%h i*\m\%*lm  ttt «IM «MIUM 

»uilil** ineMtr- h«,  thTTor-,  »mit-il. to« to««! a» u«..*.«, 

preist!«!.,    -.nor«  •«tili, i 11-« h»». w,ri ,,,u, wUh «^   |(| 

il  tu«,  thou** thi» vfwc-t i»   -<»Mi<4«r*« vu,-   fa,  ^„^ mmÌ9 

aca»a»taa  |R «roHu,t«f* of tt*cifu- »«hiiwr..   pe«*u »•      fa lM m%m% 

tfcat partie il \r a<umf'<cturi»w M-MTT..   .M    fcï. » 
w.i   ^trmr prwmajM*   »p»   .fclr   tr   tc^uir* M Itasi • 

taaamal^ »me mm»- «ffi^^t tvatiM-ttan  ,t  «dar«*»« »e 1'. far 

P*Mt"- ^ »•*•«•• »«M c-patuio«,  n ^,1    ^art.Uiiy ka «aprapri.ta 

ma aaoaaa«ry  »e prtj»«t aa^.fte  »rt^r   1 ^aff tr iM«c far a«al   _ 

*.• ••«, kaawr, Mw k# da*« m th« o.^,,. e,   tM rf»JillFflti#Ä «^ 

aM>taVM««aa]« aturflM. *>«j« fall .xîoouat  «««14 a« %«JM* «f «è« 

«MMtai  fa«««*«« w4 «w», «jf •» 1, »«BjMif,»!,««.!^ »j^t,^ 

IM lai law »Ma».»} im*« of •r^rt. 
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yf.     M.  portant   futura of lho r,„ort   iP.  *,e Bfct of r*<omm*nH .tir,• 

r«ÄVdl«r nolle»    in*   oth.tr me,,«ur«r,  •.-hlrS  ,,;uld n„,ri   t„ be  lirrlert ken 

for the .ff.Pt:y  „.„„tr   o-  ,.,:    *„.l(.   r  0 ..Mt   ,   „0(yip  ^.^      ^ 

»Mufactur* of  ncph»M.ir,t.vi  •»,.., ,n«rv  .lfl„  e„ilrw,tlt   .„,„,.   ,wPtwn 

•l»ot*l protra»   of   ltB   oW1 *hl,,   :t.:m,,   Vj  .t.   %^   ^,   v.(:,Junt_ 

Thov^h th^ ^,'1R,   ,   tur, of  ,,•„  rrvhH* ...  v.rv f>)m Dro Iect  to 

pro,.ct,   cm.«   'TO.   „oh.      i•,«,    ,n,    w,,tr  n„..   to   ...   ü0B.idar* 

'or th« -rfactiv* ^owth ,r th;, „,...• ,r ,,,»,,, thf, ,v#.r.,n  fraBI#work 

of th« countrv'f  ccmoni;- •flui.f. 

,H¿ ?'*cu«p«n<Uti<3ip 

'7.   ^.t    iMi.«tri,l  erwíh •.„ t**«r     i,c« i„   *,lr, 1lirtIlir tht 

«**•• <tar«it«  «y<> -   <>m\  *,t>,  Vi   *n-4.,;  „ro-t* r,,f  of ov.r  < .•> 

omi «*   » Mr  o«rtt« ^o^'   (f,w    ..•  P.r  (mi,     i„,rm*m*   lB WP 

U« c««tMt  «etc«*)   v«*«w«     .'   rw   ,««t   1„mn#   i>   , .   , y r§   ,*,,,   th- 

*M«trUI   ffwl'    r%t#    l4Tiry»   •>*    1* 0«.   rnn   t,       .       v.r   rmtt       ^lc„. 

«•t M l«wtrr  re«« t~  • •,„, «lhw  rv   M-O, eon.t»tuti*-   'L«- «r cut 

«f «to t«u» l.«*ur fort•.      n,.. <rr , -,   v*t «-to«) „*,. fro. -7|00p 

•till« «a« m i*c to ' ,o,ono «tino« Mra m t *o «« onr xos,noo 

•till« p^,  »«   tf70.      hrfu.tr,%1  «rovth   m»  hmmm ^mm**%<«   av 

relativ» f*«e« .fall It >   („, ^(ll|.,1   JHO^,^ <lf   ,kw,t   , ^ c-at ) 

"•^ ta wo»   ih0^*- **«te«iwta# th.  pe*.««,t ».v , lU  pUo nm9t 

%• to MT«ruUv »mtch«4.     ft»« «% taf «<«••*  uatuatrul «ro**h r«t. 

I, ftiui L ii, toMM   i HUM« wit«« by * o a« turnia« 4afio»t   in th« current 

•f Ito feti«*,«  of »«««ta,   ttea éaftott mmm\   to UR»   714 «IIII« 

w »fH «4 W< *U MUi« I« 197;.     1*U HM  iwiv tow Í«. «• 

II» IMMM*  l«wrt« «f ««it«! «««ri« aa«ipMRtt ca««taiita «4 

>a<>Éa»a (raf, «r«.  .•?». 

tt.l *"liinl *m NMl«M |N»( «UM«!« frw «tea Nnlo« 

«ta MTl«rt.    Ite«« teM km auaalajiltal ««Matu 

•  l«*alv t» ttea pri«««« a«««.    PStfcUa 
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invent* ,„ ml%exril,Uv  ,^r,tl0r   ,H ,lBtrlhutior wl in lnduitpv 

POM t0  W'0úC milUo« "•-<• 0»<  of th,   tct,l  pubUr- n^tor invent 
of "7,000 .ilHon  ne„o„   lr   MM.     ^vr„ Up   ti„n  b,w  con.ld,rablfl 

inflo* of dir-ct  for.^  »„Wpfn..„t  ;Pv»,   ,,noc Btll|on  ^ ^^ 
<luru» 1*< - v,7i) „,„  for,lrn  t„rhBri0r,F ln thp  liBt ^^    WonUrn 

romance«, on  -«-count  of ^vü^, roe. t0 :-     v, mlMlnri bv  tl6„( 

whil» n?vmen+r   'or rovi1tir>.    ,nH   • >,^^.     i uur     tni1     ''ohr.n-.1   -«rvip#p  rc-r   to    bout  th* 
*->n* figure b-  1 * i.    -n...  rvor.n   »  xr<     •   ,,• •-•,.,   i        ^    . 1 '        'r< is. -¡-•••i   i   irnriirUon  in 

"!lPM" t0 °Wr   " Dir <'"* b"   '»'*»  «I   hbn,,^ auction 
•1«. rl.in, to  Mt.,oc mtlU  „  p„ür ln v,lut  M  fhM   _p ^ of ^ 

CK» of  W.M00 „il.cn n..,o».     W.t.e n^ufct^  LWW cWc«tr^ 

cm co««».r H,r%bl«. .uriV th,   « w. .*lr,. VRcP.M<M „-o^^ of 

intrndUt. product*  «rt   u„  8op*1Bt,c,t.M f,pil,l  „o*U  lU» durill, 

17.- Th« c%»it«l  roo*, B*ctor,  ho*»w,  ,,«iti«u^   t<   rmmxn co^r*- 

tiv.l- nail,  conati tu tin* oui-   1.7 mr c«n*  of <l*T  <n   «*? (cf.   p«r«».*-V 

17. x %» Mtt«, Mf tP „,. hHt ^„.^ ,hlfu, „ue xe rmêucM  . 

•f cMMMr „KA;  , gradual  reduction in oWrüi   ineort» of t.t  

di%t« productf v* .untanti  li,   »R«r«.^«f Mport« of cpit.l «*«»," 

!««•», inolurttmp aa***»«,*,.    *  th# .*jx>rt »tut th«r* KM *•«• â 

*r«*%i%l iner«M« of «tfxirt» of «M fvturd  „^ —mi namuf^ttj^ 
pr«4w>«t (cf. p%r%».   \4-»M. 

17.i K tt^Ui pro^r«« of b^rt«.  twiu.trlM tattuilv M»lf «l«« 

tt* IB W^«r «tf tttwirt  to  %h* +>oU c<*Mrv itt«  l^t r«*r, 

*t«Jt »a«-« 4ut»-f>a* lapart. of  input,   far »»arti»« Irtmirt« *«• 

W*»lUé  t»  tita Mt^liateMt  of   MC «en wrt-«.!.«*,*  .»n»,,!.*, 

W **T  197x,  with .*r**rt*  m  fm. of ^^-.»»14. riPi%T %8 

I.Ti" »UUSR »•««• i*rirw  th«  Hat  VMT (   f.  »r*r*.   »T). 

<T.5 IHa»«l  w4 inrtuptriil  r«itaiM 4vri*0 l«jo -  tffo 

•»teUtatit • f«vew«M» ,-n^tn f«r »rt^t» iMh*«trt«l 



It Anw. A »or* ccnrrehfiiHi' < 

fro« *impl if ic >Hio .; ìmpor 

•tport  wnitMKc  in<i   ' ir f.nt  . „f.( 

•ainly  ir, carton ,,„„•  „cto,, ....1(.i,  . „  ,.,.., !§   :TMrnn,   .^  „..r„j..jIB 

and potroche*ical„.     '»lu.tri-1   ucM.v  n  r  »,-,„ ori.^-d tc-tfdp   ln)port 
.ub.titutien,   WH  •   ->,,,..,  pr,t-:tM.  „„.,,. f   :wol.   thrù.^   thr 

ipnlle.tio» of   i^rt  ,oHr^,   :..,,.    ov,oW,   for   »wt.callv produced 

''    '       '   •'" "-'''-'       '.":'.:','ni"   -Tí  apart 

ir"'n   >•-.;«    J!?''   ;  h;-v» Wrj  net 

"       *r     '   "'<'•• ' l-   '  'r':'    .    '«•'o:¡;    or   institutional 
fuu»ci a %•.!,,•.«„.   ^n xnmor •„,. .„.,.„t .,,., ^.^ )n   c ^ i9r 

*ich — 4-l^.d  ,o brir^  -h0.,i  ,-rf,t.r   MV.,,;.,..    •o.-ent^lip.tioB 

throw** » no« not Un» or  tV:  -ml  -tW   inrontivor fur irH, rtneB  in 

1-. dollop*   rTlor.*  rf  the  r;,Urtr.-.      Inr.orUn   ':r,lltlve „^Bur6« 

h«»* rw«tlY b*«r> r>•„*d  *-or t'.,r   .••nil ;   ,:,„  -t   r»t*xn c<rut%; 

1 «rootsont   Mid  r^l-t,^   . ;   «Yreirr:  t^hnnl(>r/  ,>-u*-,r: -jid  tr*do 
••»•• (cf.  pani.   X»W 1 

'••  in .-*ii"h  foreirr 

such e~uit"  invoot- 

17.* fli« for«i*r, invottmont ; .>• nrm-rv.. *>?• *' r,- 

Lnvootamtl »»fv.U t* pwm.tti«.', th« n <rmnl ':«: «t 

—it.   boin*  49   por  ocBt.       ,   V -t.t-wn     ^W,   rnr   ^or„^   Inv„t)B#ntB 

it te b« Ht «*,  ,*,rh «UH  t  '•«.   t»,.lrinp  „,,   ,*,, „..„„<  of fortif|. 

«mit» te W ftiloMM,  lR i*rti.ula/- ciuc    cf.   -,i  r.   <--<!)).    T*e  1W 

a« f«r«l«m  t*cfc»olo*v ornen';»* for thr   i <v if-tr^tior of  *11   „r,,- 

••**• I* ro«f*rt of for^v^ t#onii->iunr.  p.t*rt- ,.*< tr«It mrkg, oueh 

ro«iatr.tloo  to b« Unirne   if  »  ^«.„t  vioh »,  crU.n nrtnciplo« 
Mi or 1 far i % doftnoa iR vht  ii* {of.   pj,.  ,*»)m 

1Î.Î »iMlH IH»liov   iMtNB«,!,  tl.„ ^,4^   , cor»14w»bl« dopTM of 

<**%*** throng v») i»8»* of iiivit*tioBP bv th* Ministry of 

ma CIMI i « (sjc) for oottian -^ «ntcrvriM« m pM-tiouloj- 

ítt)  «P1 11 .1  of ««• prn<rr^—w of donatio tRtejr*ttOM,  awl 

(»li» t«H» of tatui Uoowooi.    »* ^ron*  af iuoo«tiv*o and otMr 

fMllHio« •*• o««iltl«Mi  %e OM«rtBir «pptevtl  t- (ü) ,bov, 
(of. •*«. 4V**> 
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17."     * „tren* protectionist  ,ol,„v h,£   >v*lo»*H,   lwlv  ^^ th# 

form of import controls, which »m the ma^rif, cf sported  item«, 

and  local m*n,f,ct,r«rr r,* WVe  t,  -.,vr   t:.     »herri-r cle.M»   for   their 
reduction  ito.«       -.lIa ls  ,suailv ,^ee(,  ^  ^.^   ^^ ^ 

ditto», are met.     :he  tariff .vat-rr. accord«, r-lMivoi-  !ow  protection 

for »achinerv   item,,   while    the  impact  of ,<vtw,   on  c.nitaI-*oodB 

imports  i, further reduce* h-  -, .„etlJli   w,vi910n  r lf,ulatnn   ,, 

which reduce*  sucl, ,iutier. b-     -  oer cent.     (cf    o,r*s.   * , _   c,,_ 

domestic industrial   fiance *.ae im  mailable t-  an  incr-ieing 

«tent,   thou,*   intereet   ..tor   ,_re  ,,rU.      ^ciUtie,   for  met i tutional 

financial assistant have «creased  .onsi-Je^bly in recent  vear. and 

apart  frcHr. "acional   ' inaneiera '.-.,   the offici,!   Industrial     evelopaent 

Bank,  soecial   fun^s hav, Wn  «et   m  to meet  retirement,  in different 

•ectors.     im'   fro,  in^Ptri,;   'iBW„,  ccm-i^ribie  tV canessions 

and  incentives  arc   wiiUbl,       He .rincmlee  ondina Puch   lncentive8 

were oresenbed by the  ' w for   «velonment  of   .«,. m*    eces.ar, 

Industries, while the   Ictaile^  Ottern of t.•  incentives for different 

regions of the country \v. been defined  in ti.e    ecree of 20 Jul,  1970. 

•iiterorise. qualifying for such  incentive«  -o-e recuired to have domestic 

integration of C: rer cent and a minima adrfe*-value  of 1C oer cent or 
an approved integration nrorranme. 

17.9    The pattern of incentives,  now define,!  in the ^ecree gives a 

clear picture of the n,tur. and e«.nt of tax incentives indifferent 
regions,    (cf.  paras.   V - «37, 

Aoart fro» renerai tax incentive«, soecial facilities and 

ineentivee *r. given for exporte.    Thie i„clude3 institution«! exnort 

oredite,  including pre-ehipment oredit, guarantee, against export 

risks,  tax incentive, (provided domeetio integration i. at least 

50 per cent),  concessional rail-freight and variou. other facilities, 

(of. par*.. 5« - 59)    The .pecific implication, of variou« policy 

and procure, are dealt with in a later chapter,    (of. para. 61) 
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(?)    Trend» and  features of cap • t.;-g0Ms nauction mi^ 

1«.    The growth of the capil.il  roods re-tor i,  of ^eat  importance for 

Mexico,   not only because  the sector would b* able to better meet the 

increasing do erti-; demand for machinery and heavy «ruinnent but also 

because  it would contribute to  the development  of indigenous skills 

and  technology.     ?he capital *oodE sector also  «te ne  a strong 

catalytic a*ent  for pro. th o" production and employment  in the metal- 

transportation Bector na a whole  ''of.  paran.  '? - <'¿). 

1.°.1  The programming of capital  roods manufacturo retirée a selective 

and co-ordinated approach.    7*-e  identification of. capital-roods having 

adémate potential  for domestic  manufacture must  follow a detailed 

analysis  of future domestic demand and export proiects.     Thereafter,  the 

techno-economic feasibility of specific «lanufacturiiw nroposala would 

have to be worked out and  m avalúa'ion both «Vom t*e -ommernial and 

social  profitability point  of viev.    "arious .snectn of rovernmental 

policy also have to be  taken into consideration,     (cf.  para.  65). 

1q.2 The main reason for slow provrth of the iexican capital-roods 

•actor in the past has b^en the channeling of invent ibi* rwowm 

into consumer goods production and the lac\- of incentives for investment« 

in the capital goods sector.    Limited internal demand and the complex 

nature of heavy machinery and precision equipment also deterred large- 

seals investments in the capital ¿roods sector,     '.part from general 

•ncouragwsent for import substitution,  there was relative limited 

policy support specifically for this sector.    Import substitution in 

Mexico has oonsecrasntly followed traditional lines for a protected 

domestio market,  concentrating largely on consumer-goods it*ms with 

sm SMursl dornest io demand.    Cta the other hand, producer-foods 

manufacturers have had to face strong foreign competition because of 

faciliti«« for machinery import« and low tariffs on such import«. 
(of. para. 66). 
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r.ì In terms of W.e to!al   Modu-ti-n of    ^Ual  ,-,odr   is  estimated 

to be about ,1,  *    nvuon oesoe   .,,  19' :.    :Jrn„,h trepdB  for thie nector 
fer 197ô-19T; :Lre .li.-firil,t  t, „„ ..,rt  b„.ÎUup(î .„ „   .^ ^^ of 

variable factors.     Kow^vor,   ,t   is c-oncxderM   t:-,u «ect,ral  growth during 
the period  WWV iIloul: bt. ,lb)ut   ,„,. ?cr ^     ^  ^ ^^^ 

groas domestic production of capm!   -ocda vomi m.reuse to  1^,392 

nillion pesos bv  1}"" ax J wou.^  bo ,v tho order of 71,.vfi million peso, 
for the peric-1  197:'—19'-^.     (Cf.  paran. •' J -   0) 

IP.* -Machinery exports  fro:.,  "«ico,   in^uiin* consumer arable« and 

electrical materials have been relatively low, amounting to  ?,<*; 

million peBos  and corei.i tu un* onl" 9 prr c*nt of total  exporte durin« 

1972 and lar*elv comnri.,inr of oarte,   components and snares due to 

particular Government   inducement,     exporte of heavy machinery and 

eouipment have been relative!- insist loant.     Sports of componente 

and parts  *re likely to  increase frurlv rapidly.    Total  machinery and 

component exoorts are projected   t- .ncreae* to f,?/f, million peG08 

1*V  19°'0.     (cf.  para.  "O). 

IP.5 About r0 enternriBee are principally enga^d in  che manufacture 

of capital goods items  in .'e:::co.    -hese are iar^ly concentrated in 

the federal District and the -tate of Mexico toother with   .onterrey 

and Guadalajara, besidea pcme major fabrication unit.-? in Ouerétaro, 

Veracruz and Puebla.    Theee enterprises cover 1 fairl, vide field of 

machinery production but  the i.,vei and ranee of sophistication is 

relatively low and the proportion of inpor-^d 00-gpc.ente is often very 

high.    Production haß been primarily geared to the domestic market. 

Production equipment has to a lar^e extent been transferred ae uaed 

equipment, moetly from the U.7.\.    (,.;f.  paras. 71 - ?<) 

1P.6 Production oost* and domestic prices tend to be conaiderably 

higher than international prices for a large number of machinery 

produote, deipite much lower labour co.t8 as compared to the U.S.A. 

The main reasons quoted by manufacturers for higher donatio prices 



- 17 

are (i) higher conta of r?i; storiale and i-v-nts *w\  (ii) low volume 

of production, ^ese two isotfj ar» OOVìCJHI'/ interreia.oi'.  Prices 

of basic materials, pcrtrcuirr' v stc-l, -ire indeed hierher in iran.y 

oases. There is a coct differential of 1 ."> - VJ per r:«m+. for certain 

•teel items while the HiTeronMal is 'r - : '•  pei -ont en -nary 

auxiliary items,  ""here IE considerable ir-rier-uJ il ization of capacity 

and most of the capi tal -poo-1 r.onuf*ct,urir.T plants operate at between 

'10 - 60 per cent o*" canacit 

1^.7 A solution to the low -.ru1 ization of capacity indoubtedly lies 

in development of exporta, but there ^ave veen  relatively limited 

efforts to boost exports, especial 1" in the case of many enterprises 

which are foreign subsidiarieg and affiliates.  In the case of Mexican 

companies operating with l'eredi technology on licensing arrangements, 

restrictive provisions have .iften been included re/rardiryr exports in 

lioensing agreements, (cf. paras. "Y - T-)    in orde- to foster exports, 

policy measures will have to be formula tec' to increase fie competitiveness 

of the capital tfoods inductriec arid to alleviate ac far as possible 

export restrictions. 

1fi.° There has also been inadequate development of facilities for 

designing and detailed engineering and technical services in Hexico. 

X major problem in this regard has been the multiplicity of equipment 

imports for various sectors. Planning of domestic manufacture would 

necessitate considerable "ariety reduction in the types of industrial 

equipment used in the ccuntrv. It would also be desirable to standardise 

machinery imports on the metric system and in accordance with ISO 

standards, (of. paras. 7R - 79) 

18.9 The growth of the capital £oods sector in Mexico has no*, followed 

any oo-ordinated pattern and has largely been the result of pressures 

for limited import substitution, combined with coverage of a protected 

domsstio markst. The major problem faosd by existing enterprises is 

in rempect of high production oosts and thsse must neoessarily be 

immmmMMii 
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reduced  if international   competitivos  in to be achieved.     It  i. 

alto ii.ce.8apv to evolvo a rename of inoriti.« to rover ma ,OP pro- 

duction ¿raps t« the extent  that  thi.  i. „ononicailv and  technologically 

feasible.     The proving internal demand car. Berve a. a „trong foundation 

for the growth of the capital   ToodB industry  in :'exico on a primarily 

export-oriented basis, as  the country's factor-endowm.t.  in term« of 

^graphical  location,  infra-structure development ano  other resource 

advantage,   together with general  economic conditions and  the invest- 

ment climate are ertrem.lv well-suited for this purpose,   (cf.  para«.   *0 
- 9?). 

^3^    Projection, of demand and imports of capital good« 

19.    In ord.r to identify the orincipal pap« in capital good« manu- 

facture, machinery requirements havo been projected for the period 

1976 - 19*0 in terms of macro-projections of demand and of  import«. 

In addition detailed projections of demand and imports have been 

made for specific capital goods items,    (cf. para.  r-i) 

19.1 Tile macro-projections have been based primarily on the projected 

likely inveetments up to 19ñ0 in 14 major production sector« and the 

anticipated capital goods retirements against such inveetments.    Total 

capital goods requirements have been projected to be of the order of 

102.76 thousand million pesoB for the period 1976 - 19*0, while 

projected imports for thee« sectors are assessed at "5?. 7 thousand 

million pesos in the same period.    Projected for the economy as a whole, 

total capital goods requirements during 1976 - 19?0 would be of the 

magnitude of 17^ thousand million pesos, while likely imports would 

be about «3.6 thousand million pesos.    (The above value, are assessed 

in terme of I96R prices,    (cf. paras. °-"-. - 07) 

19.2 In the nresent phase of the study, projections of demand and 

import, were made for specific capital goods group, and item«.    Such 

item, have been classified into 26 groups under 3 major head. vis. 
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(i) nor-electrical  wfuip.m.ut  in common at)" frr various  industries 

(ii) non-electrical  e<íuipment v.Bod in specific production sectors 

and (iíi)  electrice!  équipent       r^ elusi¡ Cicatea o,   caoital goods 

products and  iteme  is <úver. at    cL*dule   '  at   tht  and of Chapter I. 
(cf.  paras. ''° -  V 

19.3  Imoort projections for  1975   -  IQ.';C ha-o boen ma-e /or each of 

the ?6 grounds and <-atgorier.     Import  fiyin».- dar.nr- the  I965 - I969 

period have bee* .*ropt«d *« tha hap« for th%3e bisections,  and indi- 

vidual growth co-efficú.Mit«! were  .hereaftei   ^pplij- t-> nroject the 

likely importo for the mi -   I9rtc period.     ,MMí projections are 

based on the existing pattern and grow-.h trends  ir  the oan.tal goods 

manufacturing sector and „o not  ta':.* m.;o account the additional 

impact of a major developnert programme for the capital goods sector 

M may emerge on the bas.s  of th,. study.     IL  sub-paragraphs A  to 7. 

of paragraphs ?'•   to ?/,  a bris' -<e*cripiion las been /»iven of the 

nature and extent  of importe duri up 19 fi -  K-"V for each of  these 

categories.    A morn detailed break-up of the  projected  import figures 

for this period  :.n  terra of ,Mjor items and sua-items  is furnished in 

Schedule II (Volume III,   Chanter Ay.     Projected imports during 

1976 - 1930 of various capital .-code  «ategories have been further 

sub-dividsa for each of the 1«; nrouuction branches which are major 

consumers of canital gooos items and detai?.3d projections in this 

regard are given in Scherme III,  ('.'oloiue Til,  Chapter A), 
(cf. paras. .°o - q-<) 

(4)    Production gaps and uanu+'acturing possibilities 

20.    In ordar to identifv new investment opportunities or "production 

gaos",  the data on projected domestic demand for specific ospitai 

íoodi wi reviewed against such investment rrojecis and expansion 

progrwwes which were already uní er consideration or implementation 

by existing industries.    To Sex a first-hand idea of the status of 
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indurr-,  a. tenevo  !„:,,:,.»,.  ,,.,   .„d-n.-**.       10#n*  for tIw 

tropo* «ctor -h^. w nil! !,.., ,nclid„ ui <ihif scope of thu 

Manufactura has  »'me^i**    c,ip ii,»»*r,,. 

further manufaoturn - p.-.* Tì),1\   t   jr.     í. i.   • -ixrr „ , ^ 

20.1   Only .orticai.,:-    ,wif,ril.,   .. „.„  .,aVr   JMn   1(ient,fl#(4   lr| 

tarma of W   e,o„om,c  •.,,,-U        U1 "   •,>.r,o-,ï   w^..rtl,n 3.p)%billtv 

in  ..auro,     'r'.ilo   npr>;-+   nu.-'^fj*   rr   -r • *•    •>,  ,. 

1     V M;e b" '1M1 v takan 
for the an\l-/Fxef   t-, rx>pc   : or-  , q n   s   Wi 

iato account  xn «ubseq,ent  ilìVert 1(,il1on„.     ,  ^.„^  M1MU• 

ih.  initial orod.c nix   .„ „.^taù  1er .v».   ltw.     m, production 

protra«* io pi*.«, out x, two -tv«.    •/ , ««ufaotur. of idantiffd 

product, could  bo unrturtate.,  -,.  ne, plant«  ar     thro»*- axp|iJ,io|1 of 

•xi.tin* unit«  d^enJn- ,a ,n^t^t  ,eWtB,  „0   .oonoaic 
faaaibilitv. 

20.0  ,  .hort an^^.,  pf erirtirMf car,vUyf c-wl ,rojioMoilSf 

ran*, of nroducta,  nc*  n-.^,-^ capacity -o -» eat -ip mé ^ 

approximate inve.tmer.t ¿.Wot have l«.n turni.*.* in impact of 

aaoh idantified «roup n- i,„.     Wli|   inl.or;Iut^ „„ b#w Mp-m%#ly 

eelUtod in brief "inv.et^t p,of-.o„  «d    nf oration .hMf« «hi«* 

i. bain« forwarded to „ro^c^-   ^ve.tor,,  both -i .r^tic and 

fonigli,  to««!»«, with a t;i f   ^on,,-^ of th. «¿.titg .ituatio« 

rwdii* eapit.-vl  *oodr de vai ormar-„    n ¡feúco,   ore.ant polioia., 

procedura., i»«tiW  .-«* frollai..,  .to.     ll10 "invent profA. 

•hoot.' ara thu. primari,,   ipi.a^   ,„,, ,Ilitl%1   invo.t(lwlt pretto«. 

Dotailad pra-invoatmert studi.« wH •  be carril  out .ub.a„ua«tly. 
(of. para«.   1CM -   10/} 

?0.3 In tha fol lowing paraphe the ran« clasBifioatic of oa«it«l 

•ood« ita« i. ua*» a» :n Radule I-    ,11 mon^y valu., ara «iva» in 

««tioa» P-o. and in tar«, of 1*r prlc.e.    u  ¿. iaf9r%m% t# ^ 

that tha capital  invaatuent 'ifure* úicluda only th. oott of aaoSiawy, 

•fulpMnt and fantory a.rviow while the COBT  or l„d, buiHta,,,  «to/ 
1» «roludaif. 
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(i) 

(•) 
) 

**•    »» *i#* mauro koiUr.,  tarti*,., ,tc. „.„, for §__ ^ 
u« «• itrtt wlth UMr ^^ 8#etlwi (r. ^ wuh rt#a%rioai 

*•*•, .te.    «,. otaor it#aif ,^ly beiUws ^ turttMB fer 

Mi Ut«Ml Roaftuotio. mgimm tro eoaaiéarai 

i«» aro produoia* .roeoa. bollara ¥a.ort on IOMIW- 

>•» fW laati« foroi«. firn. ^ tMy •„ U» . pcmo. to —t t* 
1111-11 *-i **•*• »•••• •* *fc*iee.    A« laiwatrial tyao tartiaa la 
»•* *i«I aaio 1« «„ioo «M th. aotttajM«, o, ^ f„illM- ^n 
•» *atiflai for m mtnml proi}tciim of J0 miUim ^^  tovl«* 

• —IUI I—«*.« of aW  50 .imo. p^o..    * ^^ pronti.. 

••» i> ha«* aioaal «»ti^. (,fooo to    ,000 hp) for pawar faaaratia. 

P*»*i«i, aariM ..., .te. hM bao. i«a,tifiod «4 it  i. ooaaiaarai 
** M« faoiliti- wiU *., t0 u er#at#d for ^ tai%ui ^^ 

la» «alaa of .beat  200 .Ulto, pin.,  folloni br . ataja II 

•ft» Ifflo toMHtlM growth 1. ^—inf m „n m 

* »0 - 15 Mr ooat of araaaetio. oapa.it,.    ». app*.,aatt. 

« - .Wf. I «1< a~a.t to „0 .ilH« ^     (cf.  ^    10| _   Mi) 

(%)   JMJtM mi« — f.) OiW -ig miM   mmwu 

M.I »• wafciaa tool  KiMtiy i. U « oarl, -t#J, „* lafi, t^,fU 

•"^^   ^^^ *i. •»«*,.«•*.., 
«»«••«itjr for aborta for anion thoro ijMm to w 

mi. crovr tea W« aaalyaai wear tuo ooctioa» (i) mi^. 
t-U a* (il) ..i.l— tmmiH 9^mm%,    ^ „^ 

. ME» of it.» for «tal oattiaj, »illi^, •*..    » 

•aa of abowt *w »illi« aaaao p., roor «ouU «.lot 
«I» parlât if«« . ta*o.    i»« lf mj 50 ^ 0#Bt H mim ^ 

fw a ir ••»•ila» imi«, of M4 ailUoa ..a«« p 

•f •**»! 413 ami« tmm par yaar »iU at 



«arhmorv »vi--».,.   in    y, -vx  r   . „v,   ;,   p.r^^   Ht|l ê,-0  ^ 

luottfiwd  to moot   t.h<- r*i'    ir     -it-ronl  ^«m**d  »fior  IT'» %nd f«r 

«port.,    '«rth,   ,„.,,„.   r> .ti»».' ,,!...      form«, ^uipMn«, 

•uch %• hvrfrvilir 'f«drr>,       i i >t in».-, t«mtf«^(   et.     th«r*> »tuia b* 

*   fi*?    Of    .ibrilt 'I    Ulli!,.!      r, ,r  „      f,,r       <%J.    •*,i^lrv,     VI/ -    19    ,   , \B 

noarlv     S  nor   -#r.t   M   n,,  %rh,n«-v   ,r-  lv,«,   . ^hi.t»r*to<!  and 

•nociai   t-->o   HKihmw,   .•      4    ru '   . > e.^nonir*  >v   :V-»»Uilr  ••, pro- 

mue« tho*  in  "OM<*-  f'.i-       »   • -•        .>,  «;.,  ,v tn •-   i«, wr cwt or 

V   -nlìio»  r«*w   u. v.-ij  ,  r :•    ;-„M   1   i.e .<P1IM  *f   j.rmio-1 and t«u« 

would roçuire ar  mvootiwnt »,^t   •> »Uljon  0—0* 

(d)   P**—if, yy-'Y W "*^tiw «mi^t 

PI.?    inelor  txrpoc  1 * npra   ir.r-   »rumbón*, nr* v*irv rr>iuoo**   m 

^•xico «id  mxíe.ine or>w.»»  «ho •, < >>«• %{}?  t-   ,^7Pr  -mot o' tho 

rmg* of irò.'i   to  ry *,P nr >o.i«.      ^cr,.   .*  UM«  cm« I ri'„rubi« »cop« 

for ornojwii«  of thmf- ^'ium-rn. -i-'  coupm-ioo  to ie»w the littontol 

dMood e,ie*pt  for «onr i*t 1 -ato*   vH r<*»;•«  wuipotont ami *lofl to 

uadortako «o»« oxporto.     Tn r^.^  to woi«rhiru» ecuipwont thoro aro 

two Important ioanuf\ntur*:-* o -.v<nn* *«• of tho  it«a* «xeopt for a 

fow oophicticatnl  t^p«» with  *ut'jflntir  indicator  a*d  printla* 

aoo&.uiio* for woi^rht» of 1,^X   ^a.  or -»ort.     To o o vor this gap, tfc« 

two aasttfacturor« could »»xp&nf   tr«ir fooilitma with orovioioa t« 

oovor oxport poooiMl.ti-. t« t.i* ;.>^ í^IO*.     (cf.  DWM.   ii" -   114 

(•>   ^liliM ti cocí 4M »aUAP—ut 

?1.)  "ïco»t   *or cortoin U-ro ard »ofhutinated  itoma nuoti a* lartvatrial 

ovoM «ad larpo hoot ovcharwror*,   »11  oth»r it owe aro BOM* faferloot«4 

ia "teioo.    Tfcroiyrh th»ir -J ¡wined ixpantion« thooo cooaaoiaa finid to 

alio to mt tho «tiro dauJ.    Tli«" will, ttoowvor, h«vo to la?w<~* 

tfcoir qvallty ana  teetuioia<ry  in roapoct oP »pretal   o^uioaoat aai to 

fo» A*TfK oortifloa.ion.     (nt.  pai*.   ^'HSl 
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if) 

«.#  IWrtM •«•»* «j* c:a*Tifw   „«thar  'a.  that »r.  %ilfd  projet. 

-4«h ««M «am*f%i-turin* frmt.Ni  >t  i. f9má th.t Ail« • i«*. 
poruim of „.n  „* «.rt,^ pimm ^ ^lm mt0 b   â Bu(ikw of iao^ 

fit«, no iMu.tr i%l  caatrifvra. of «„ kind «r. b«u* nrotuoa«  I» 

All««»*  for MT«i^  of mitiv cmvcixi- M« •,clUKii„ 

••«•4a aa.at.tic.f«  tr»a.f  *ioh ^y «.«*  taaorti«, «M»«,,   tfc, ^ 

•»la« IfW -  iy ) NM b^ «*«««*•* »t  >o .,a1M p^. pm ^ 

for a«a*a «M catrifVaa.      or  %h—  xXmm nmm falliti«, will   u.V. 

%• W araatai  Inveivi«, M  ir^tpwt  of  »bo».«   T? »ilil<m P##-- ,4^ 

•©•pa bata« trovi««« f9p furth.r •!»•«• 1 or %ft«r ia° .    •"*« rar> m 

of M^rnten (th. u«itr tvr«* of wtuah «rt ai.o bain« 

locally) b* . mu» ««,„,•, 9f „.^.„^t  M th. nth#r %we 

itaa.,   «awti to   ") »m ton -e.o.  ^,riIM,  ,,?i,   .   „r,   ^  <h# ,#Uitf 

«• %o aa» praauotiot» faciliti., will b.   iU.tifi*i which will  r^rutr. 

capital  inmtMflt  of i,«s «iino« pMea.     (of.  par..   »-»1) 

(r) 

?1.«, A foot voli«, of production «ai.t.  locally with a fairl» ai«tt 

**jraa «f iatafratioa on i torn »unr. ma fork-liftar., oaavavta« 

•VUpaaat, hyarauiic jack« .te.    F^avar,  » iw ^ u „,^«,4.^,. 

t« (a) hay parti Md coaaoaantt ft.' bride« cr MI,  (b) port aaaAliat 

aajwapan« ami (c)  tavar or«*«., aaauatía« to t valu« of «re«*« 

WO Ulli« HM aaaually dur«« 1976 - 19*0.    TM. product!«, 

«••»1« rataira « lavaataaat of »Wut 200 •illion p~o..    (0f.  aaw.  1?,) 

(b) 

21.«   *  1M|« «MtNJT  Of aftohiMry   i%«M  Of  • aiaoallaaaoua  »»tar«  fflr 

prMaaala« twlMi araaveta •** aa maaar, pi ».tic, raaaa, oaMa«, 

%•%«««» at«. «r. Uoi«*«« ».«, %fct. fr#M|J ^ ^ imtfmtty i)m 

•awUliaa- aaaaa.    Naat of th. aaihi•M ,  «j* aauiaaaat ar« aapliia- 

«lavi«* aai wta.lT »arria« wt « mmll aaNaataja aaal« W »f « tm 

a%l«k ta ra««lraá far aiailar aaaliaatlaM la aavaral iaéwatrlaa aai 

la a««* aaaaa, faarloatar« ah« ar. aakiac «lailar ar»iaa«a« trill 



i»   -«mur«,   jr.-  »!•»•   mitai•  *k.fvi*h 
—I«lci«v.    TMr  ww^ win   r^ar. «a»*«*  NT^ ** tfc, 

(t)  ^kkÊnn mn ** Tnnf 

*«»«* wo.« th. rma    ,,„I,H',.,   ,r a«^«^*. „«  

**> INH  iminéin, ****•,.,, *4tirU«t*. «e.   (,) ^„^ 

tt«M *r«  « «,1%. «hört** ,r   iMtor  „  th(, ^j,^,, Um ^ i% |g 

ftll* m -ri« * ^iw. bv ^ eP^tlw| af ^ ^^^^ 

fallai«,   m. •»•«•% *f Brc (T««ì „««*, tn%^é1 vmlu# ^ 

•«Mia* iavMtamt n#»ur«« xn <•• follow. 

». li* .ir«    f9mêrv tñf 

«f> t" '   toM oUru 

i. ^•MaM »arta, a*m M tacia, 
•»•»t JWr«i ftrtttr««, m**m 
•*•  

'•^••"•t vmltr oaJiaara, 
'— aiata*, **•*•» of *u 
>• •««  10 

WO 

«fi 

«5 

4» 
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n>* I» «rrifU« «« «*« g^^i nrnitfll t. 

t» -«p.« f*. .ll-Ul|f f|p>i ^ ^ ^|ir pN|w^ ^^ ^ 

••NM«   im  !*•  Mollar   r-mr«   .^i   _,_     » 
it—   ^^ f!*W»1^-   NfllltlNM 

~" J****1* .. »—„„».    a i. «„ r.i% tK#t| w ^ 

r!l ^ UT"* e"'M"1- %m %h~ H~ — * » * ^.Hla. •• toft» «• IMN Mim «s •mMi«M   M   .     . . 
"•«»«•i   ••  "•••••  fMlllIlM  will   M 

•** *•• IHM.    (cf. pen*,   • ^ . ,^tij 

fu) 

(f«r Mtaji ir«,  pMwira»,  im»!-«*«.! ^i „j^ t        . 

-.— • .   r——       ">lwi «f**pwM far 
««•MIM «g «^p» t»i«tri«. «vH U mkmt   M» «lün ,,... .*« 

*? •1111«. M« iwjpMUwl, f.r tM M.» HTìM.    V. IM m*i+. 
M «r* »1*1* M*!««!«*,«, .t „n „et ^ prÄcUa#fcU %0 ^Ui 

9 ««»tu pr**.u« O^H, t„ ^ ^ ^„^ u ^ 

f»r   "tlUMt  VMM.     VlUM   StvilM  v« fc,^   ,„<u 

• M» NM» TinuirU h# «M *r tM a«jor *OM*UO a««*i 

*•< mmim* ma MApMt.   b *im „ ml.t wl§ ^^ ^ 

*• »Mtíl   ta ttit •**.     (ef.  .^   ,^ 



o •  H*M¿'4*JL<*í>JLJ»_&_*•.¿i.r^^,u«ai 

•V*. *   » n>*P)bor 

l«vali A  ir.  v» r»ir   f> • ir-.       <    .     .^ .   .  ... 

froxtuallr  •» 

>tpi   letton <h,r,p,   "... ,r „ ...,«   te „^  ^^   ^ ^^ 

PM« •»«  i„  .«,.,.*.  te r.„  ;n a|(,ut      ,   -il|iíw „^ w  ^^ 

*mm mm uro***.!» r•,  .«rum roB,t*i »aro«    e«*^.. ^. l--w 

«MMKtarvtlon for -h,, nroducn^ of nov    ».^ of  p^p.,,,,    ^ 

fMtlit»«. te  1Beroo,o pr^t.on  t-> ~.t  tho r^»élv «row.* urtp^ 

T.»WIí   ni  "irtr   ni;    icwtribj»^   t     *ro%tor 
tfficiopt  pre-tu* tinti       (r.f    n%rfc.        •( 

t 

??.^ «hilo  *rt*in p.p»Lr o^,,, fur ommm% r]„u «« *inf 

fltotopt«! lac«!?,,  ^)CP 4t#M|> ,u,, ^  r^#rt,  „.„^ ef^Mf,f 

WU «illa. rex«rv mino (op„.¡;t Ior MN.II má »^.u. plpptt), 

f ti toro, cllakor ecolor,,  -to.  ,,.# not b.iBr m^9      ^^ 

W - 1?A0, «. .vor«*- ,„  p t0  < BlU. ^ of % aapaal%y ef 1í5OO 

to ¡?,^0 tor*  *r 4%v    ,11  b* r^irod.     In c»^r to tmt tho 

UNíHpmi4iMc «fccninorv r*9air«Miit« «fe¿oh is Mtiiwtai «t 150 

•111 i M HIM por ve*rf  ootabHoMnmt of now f «irle«* li« »•»•*.* 

•m^   jlWtlfiid   «Id   tfc.  o^itol   i„V^t««»t   0.   thii  «MKKMPt  *•»!«   »• 

«MM«  190 «111 i on ooco« for rtpjp I wxth proopoeto for niMim 

•tim HÄ0,  to .ppt . 7 ,or o«t «rmrtl, t» c^.t pro*p,ti«.    (pf. p^. 



?' - 

il) 

-»*   i   «k_   ,1—.. .   . 
•    •*m WOTMA re<r nr»>   '%>r* , ^-iirul»»!       •«-«.,.    ,   . ui*r «Mifiru.   i   i«  ••pcrtMl 

r«pt<W «4 un««« ».* $lmU ^ ln#un^ ^ a fimi^ 

».  »M ,-p«rt <*...,, ,% prmmi  if        w et-t of <mmmUm 

•ill im .„*%-tl%n„.    !,  if -ti-*,.,, «,%t w ^ te |M0t 

«ai, •.*«... —,„«. ^„ lfr, . ,,,, ,  thm pi4BU of 
W l- ^ ^ {or 1n0|fJO, ^ w TW/ ^ wai ^ ^ ^ ^ 

M M«   *  «f «toh   <*. «fco.,H   u  for nw-nr,M  ^   |M etMr two 

 ^ ^ "    "P»ci«i r>»p«e».      or f »fer leming th« 

?V» «m«« pirn Mr v««r, „«, f%tllltlw wlU h4V, |ô ^ wUMufc>d 

* **• o^it^  ta«*.«««« «wld Mount to mm>rouim*%*l* ?u<   .aii« 

•ill* -Tmia. »wtiouiwi, fnr «,, ^^ «*>„ ^i|1(M|lt.    ^ 

• mtfticimi IMI««»«», c«p«oit,r for mit) predurtl0B m?limmt 

(«t.  MTft.    Mi) 

(•) 

"•5   AI    (NH|i    f,C    MV   Mal    MJ>    »t._ 
  *•* e•,,, of **• •^npmmt n*«4«l f0r ^g,^,. „iiu 

»•w itmm   **• inMwtftl far proauciiaa und«,  other 
•f «il. -pl^ fwrf. pM-r_.    ^ ^ ^ mUklUÊmàt 

ttpNM fw th, «*«> Guitry will W »v*U»*U loe*Ur. 

M'6_**fo«»——Uf *•*»<* <**»«>*•. . «r* t^PtMit pi— iB 

*** •WB<^«    *«*i»«rjr rafutrwKt« f«. 1976 - 19*0 luv« kM 

",Ul^ * *~* 5.5T5 dm. p^. or m .yr*. of ,,,„ „1UU|| 

9mm mmmXïr.   It i« «»•.*« th*t . wk.tanti»i p^tt« poMUl, 
n u no p» ^t ^u w pMÉl|--i ^ Äi-ni|t frtriefttori( ^t ^ 

•411  NPMMM«  MTtftl«  •PMlAiiMÉ «ftt&iMa« 

h «ri««, wMiriiwi, «te.   A« th«M i««n w« 



what .ophi.ti,.t.:.  «UblxrunTt  n-n.„   talliti,. V.M»   b.   ,u.tifi.d 

with ,utt.M. for.1^ contrat .on.     Ta.ee faciliti« «hould previde 
for « «u«.  pro.-.utien ,...,,„ of ,hcut  r>; „imoB ^ Qf ^ 

proc-exn* erui^t  ,nd   thP  tapl1al   1BV„tllM|t  on  rabricati||<r f-clliM( 

Would   .Wit   tn    1 - „,* io,   „.tfOB        -ftft   rtra->    ,v  _    ^ 

(n)    ^P^***  for amical .-«nd  pctro-c.emioul   xaduett-y 

2?.7 Hi. ch«.1c«.   mïu^rv  ir at   prPÍW),  ^^ at , ranld ^ ^ 

the «eniii.rv remirent  ovr-  t,. «w. „„  bo w, 1M>^_     ^^ 

197Í  - 19°0 the  1V9HVT* annual   -•r*l,1 wouU b.  about  1,u.f< million 
P-o..    TWa «r, % d0I-B oompani.B „^ ^ f,bricatlnr varlou- 

•quip.ant  it*,,  but thia  13 bain, -'on. a.  ,obbin, wk «mfowi* to 

dm**. prmded Vv the cv*iom«r or main contractor.,    i*. Mexican 

Tirm are not e<raipr*i wlth d«Blg* Md •„. ipnent technology for 
co-pi.t, vlmu „, tr gi,.t prc^a jîu%r%n1fie ^ hsnci iood ^^ 

of e*,ip««t are belo, imported.     It therefore appear, nec.ary to 

••tabli.h deei^  and sn^r.eer.n* capaciti«,  xn Mexico xn «.oci.tioo 

with one or  more foreign con.ul*.inj engineering firm, to deal with 

eoapl.t. projects and aaximiKe local fabrication.    Dating 197?, 

Inalfaneou. „reduction w«. valued <u  350 million peso* and with 

••lactxve expansion of exi^i«, conmanio. to improve their faciliti«. 

t. produce .cphi.tioated ecruipment,  it can be hopefully .xpacted the« 

the future need, could, by and  1^,  oe produced looally.     (of. 
IV -   IV)) 

(°)    TwtlX. «aohpeiy Md «piipmant 

2*.* fliere are at pre.ent no manufacturing facilities for textile 

•miipMat,  except for ione minor item« and «par« parte,    -me dentad 

•rejection for 1976 - io«n workB out to an annual ayrag. ral«, of 

•kout 1,600 million n..o.t  followed by a growth rate of -, to  10 per 

oeat after 19
c3.     In ordsr to clo.e tue gap .von partially,  it i. 

• that under -tage I pro*««», 50 per cent of th. deaand 
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•««•1 production „Uu. of 6P5 rtlito« pMo«      it «.      • « 
*"• «Mfwturi« faciliti-       „ "ti-atad that 

P«««..     a« th..« maohin.e aie hiefclv «or^i.**    * . 
collaboration win >. ra^irad    ^    8°Phl"tl0*t*i. «*".bl. ^ 

•or. oo.pl« «whin,, and al.o for «port, for -hi«h •», 
i. «Mite*!, .cop,,    (of. para.  140) ^ 

(p)   ^icultur^^ Tn^^^- 

2?.9 Hit*, ara .i?nt cofani,., >0,t of   h 

—t. with international fir-   T *«*»°lo*r arran«.- 
nlou-fc-    K •*»onal fir-.    «!• co-pania. produo. tractor., 
Plc«^., harrow., harv.ti,* „.ohm..,  .tc> "• 

—tof the d«a«d .xc.pt for vary 1    '    - „ "' —^ 
-tarti«      1 ^ «•ehm...     <Ifc. n#w    oli f 

at for ...elfi,, i^..-.-^, 

for MM a*»« •«-     « a*vi.abl. not to «t.r thi. lia. 

-= ZTL r ;r-;r 1ìT
 "—• - - — 

(i)    th. «l«etrio auMly .^.t«« r«^ — Ai 



io- 

di) che ,-en».»:   -nou.ilr;  *\>z   motnjr,   lriV«.     control 
*<T¿< pi le«; ú!:ci   ¡va--«nor.vf.i .1,   rej:,iiiei*L.  ìUKì 
switchruar. 

AB the Kexicvi r,ovo~ .,-,,.*,,., (ci-,  la,  „.,  „in  ^ ^^^ at 

a rate of ir re- e, nt  !)0 • ^iv,,   l,t: ^r nw« ior^ 3ophÌBticated 

equipment will bo i„ ^.nr.,: „„j  ,t   :„ ostina^]  th.-.t du-ing 1976 - 

19pO the O- wiì-   -K.  import,n;    tVu.t   10,00«   mi'.l,on ner.oo of equipment, 

«hile the simpler orodurT srcl aa  tho*e use«  for Retribution are 

available nuarl.- U  t.o, fa^.  ,,U;nt.  maaufnetu^ng capacity of 

equipment for feneration  and  :i ^smissirm of   power Bhows « wide gap 

of about 90 per o^c  in in.lue.     ->ilv certain   ivpet  of medium sue 

traneformers.  motor* anù «witaWirs arr. '„.ing produced in limited 

quantitieo end the entire t^ of heavier touipnent ie being 

imported.    An » r-jnulr. of the t?•'B 9~vdy a number of individual 

items of equipment W t^n rdentifted as suitaolt, for establishing 

new facilities for manufacture.     (.•*•.  paras.   \r   -  \*() 

Generating plane and can innen z 

24.     In regard to ger-e-aHug -jiant  ,n¿, 9quipmen%   th# futuM n##dg Qf 

Mexico will compile noet  choral  .'«team) rower piante and to BOM 

emaller extent,  atonic- r.o,-0r pierce as  the hyare-alsctrio reeouroee 
would have boan   "ally developed bv   1^C.     lny plan8 fop MtUnf up ^ 

manufacturing f^ilitie« »u,   ¡fce-efor«, have tc  provide for large 

high pressura bollori.,  vxwn turi .in«,,   turbo generators and auxiliary 

equipment, of oapaaitias   ,?  >cn'50C r,- conforming to the present and 

future plane o<    he  ;i*.     it    -  consider*,  ;! at the production of large 

high presser: boilers vili bu justifia from all  points of view.    New 
facilities to the tune of 3^ raillifp pe80P: wu]d regu]t  in ^ ^ 

production value of 300 mi] lion pesos by 19SO.     nú«, industry has good 

growth potential and it can meet tho full nee^s of the Mexican power 

eystem and. aleo taire on oaiie ^port ordera.    in later years fabrication 

of simpler corónente (like heat exchangers, «tc.)  for atomic power 
stations shculc also be poiuiVnle 



>1 

24.1 Th. manufacture „r i^.,e st a/„ turoines 'or ouver plant»  is not 

considered desi-all« for  the pre^nt   in v>ew of  ite high sophistication 

and the need to  import over   ;u per cent of the component,, (such as 

casting,  forging,  blades,  etc..)   for a lon^ Ume.    ^he production of 

lar«« turbo-heritor,  i« 'w»inr greeted for the second etage of a 
motor and generator pronaot. 

2A.2 Creation of faciliti« for manufacturing reactors and other 

equipment for atonic now^r plants   is rot   lustifiaUe    at  this sta«.. 

A i.umb.r of power station auxiliaries (both for conventional and 

atomic power planta) -ould be maJe in the various existing metal 

fabricating industri  s, by «panding their facilitier.   (cf. parae. t/r . tv>) 

Transformers, oiwmt h^-jcers. motora and insulators 

2/1.3 Although th. oroductior. of Retribution type trasformerà meets 

internal demand fully, only a email portion of the demand for »ed.um 

and large power transforme« i«, beinf met by local production from 

a »ingle oomany.    Havin? regard to the future demand for large 

transformers of 230 1a, and ¿00 k,,  the «stabHenraent of new manufac- 

turing facilities for the production of an aggrega, demand of 

4,000m** per    ,ear around  19«0 (with scope for expansion thereafter), 

appears justifiable.    ^iE would    „volve an investment of 150 million 

pasos to give an annual oatput value of 160 million nesos around I9B0. 

24.4 A. no »anufacturing facilities eriat for circuit breakers and 

twitohgear for high voltage and extra high volt««« ooerations,  the 

setting-up of now facilities for this product line would be justified 

involving a coital investment of 150 mi lion pesos for an annual 

produotion of 150 million pesos around  I9P.0. 



2.1.5  1** .latrie  -mor i„n-u^v   únc^Un    snail an, m«iium ^.rator.) 

in Mexico is in early development*! nta*e ,0 on.y fractional and email 

motors suitable  for  iurab.e ,a,u« erui^ent a-e  i„ production. 

Ctely two or three firme are makir* some siranle tynes of „»diu« site 

motors up to  P.OOC  *>P.     'here  is a vary  lar«, gap i„  this field wMch 

will widen as plane for capita'   ,ond8 industrier take shape,    nation 

of new facilities with an irve.trrent of 150 «mllicr. pesos would appear 

necessary    which «mid result  i„ an annual production of 170 million 

peso« per annum around  1^0.    "hile planning the«  facilitiea, 

provision should be made in advance for taki^ UD the manufacture of 

large turbo-ganerator« i.» ih« second stape of the project. 

24.5 The manufacture of generator« and motors for the diesel  locomotive 

production and also motors fW the ..«tro (underground)  system in H«ieo 

aPP.ars worth while.    V* iie„ faciliti- for thi. ourpoee, which could 

be combined with those under paragraoh I.7 abov,, or could be set up 

•eparately, will reouire an investment of <00 million oesos for the 

production of 100 million pesos worth of traction electric equipment 
per arnum by 19^0, cf par t.   1^ _   1y)< 

24.7 Large quantities of porcelain insulator* ^re required for trans- 

»i.aion lin*s of the Mexican power .yotem and also hi,* voltage porcelain 

buahinge and other componente for transformer, switchgear and other 

electrical apparatus.    There arc only two manufacture«- who manufacture 

porcelain insulator«* for the lower voltage avute».    Hence,  ther, ia 

justification for setting-up new faciliti,, for the production of hi«h 

voltage porcelain products involving a capital investment of about 

100 million pesos for an annual production value oí  150 Hilton peeoe. 
(of. para.  1")?) 



J24.°  1 number of misnellaneour  items of equipment such as cables,  wxre., 

(capacitor«,  rectifier*, electric tool,, Murine ^ ^v.tmmoment'«, 

etc. are being produced either partially or full/ bv a number of 

electrical  firm«,     -oma of the product,, are in the nature of durable 

(consumer good. and eome are component«,     or peripheral for heavier 

capital good«.    Bv and 1,^,  h  is «tpeoted  that the future demand 

for the., item« will be m:t by norm,! expansion of the exiting Kompanie.. 

Jin the field of telecommunication.,  addate manufacturing capacity 

seem, to exi.t  except for microwave and  VhT equipment which are being 

full" imported and  their production in Mexico may have 30m. ratification. 
J (cf. para«.   15" -   1*/) 

24.9 The quantum of eugge«ted new manufacturing facilities  in all  the 

identified  item, of heavy electrical good« referred  to above,   i. baaed 

on a reasonable approach of aiming for a production of SO per cent of 

the market demand,  Laving 25 per cent for imoort« and the 25 ner cent 

for «i.ting compani.« to take up by expaneion programme«.    The approach 

will allow time for technology and .kill, to be built up in the initial 

ear.   and prepare the ground for greater effort in the nub.equ.nt 
«tag...    (cf. para.   1^) 

Policy consideration, in capital good, rnanufactur« 

25.    Ieport eubetitution in the capital good* «actor ha. been relatively 

limited, partly becau«. of the special nature of «uch manufacture and 

partly beca,», of fairly liberal faciliti,. for import, of machin.ry 

and equipment et concessional dutiee.    The continuance of exi.ting 

policies without certain modification, would result in the growth pattern 

remaining largely unchanged., with relatively «low growth of capital 

«ood« production and technological .ophi.tioation, beeide« high-cost 

manufacture geared mainly to internal demand,    (of. para..  «7* - 1?3) 



V. 

?S.1   Ilia dwlw*  of tv -»„lui  ¿rocta  *«ct,r r«r.lraa  that   (i) 

adecúate  invert, i bio reeourcer .-j-* channel le-1  t.    tt.it «actor,   (li) 

domeatic production -c'.ueves sonnet i Uve  .iffu .e-.r-    m-i  (m>   adunili« 

•xport  orientation  tal««  nlace.    ^f.   r.v„.    •   -»    Technology,  quality 

and product pricen  of th* CM;.,: ,.OV-B  n-uat m«*t  the recruitment, of 

Romantic and  fr>r«im nricntui ueer-   cf   v.*»    ^.i-mm» .   "or (ij,   « 

dynamic   investment  nroaofor. i.rw.wae   i •   r.«c^,ir  .      V- preparation 

of inveetmert profile sheets and  tV er.t.xM Ul.in* -,:   chacta with 

auitable foreign manufactui-arn ,ir :   .r.terentrd c-omsntic entrepreneur« 

were undertaken a«, a ".rat „t5r in fue   ^ potior .    ,or „ont projecta 

detailed pre-inveatrrert utudiej vili be  r^auired. 

It  ie important  to «snpurp adattate util iz-.t iot, of exmting 

capacity.    "-Tierever  identified production <tp* can be efficiently 

covered bv expansione of e.-imii*. eatabi J enmanta thia «hould tharefore 

be dulv coneidered.     Investment propoe*li.   should be examined ae  to the 

ability to maat  the tecnologici,  economic and apecific export 
requirements. 

25.2 The policy towarda foreign oapióal  mventment ia of great 

importance in thia context.    .•;<** capitai goods projects reouirm 

fairly large outlays and coraVex technology and a liberal and flexible 

policy ie therefore neceaeary.    «though foreign equity investment 

ranging from ?0 to «9 per cent would be consider-.d ao appropriate, 

foreign majority ownership mar alsc havr to -oe concidertKj Uhw% 

•anufacturinr technology ani know-how oumot otherwise be otaiaed. 

In auoh caaes it ia recommended proviaion new be made for majority 

ownership to be converted to minority holding within     epecified 

number of year« and linkec with expansiona,     (of. para.   179)    To raiae 

doairetic finance to cover 51 to 60 per cent of acuity may preaent 

a problem.    At 60 per cent, the financée required for ¿tage I of 

manufacture of identified product« is aatimated at 1,770 »111100 pesos 

mainly during 1974 - 1978.    In addition loan funda and working capital 
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ould have to be provide.     In a munber  of r.w.«a,  nwticulvlv whar« 

DvtniMnt«! ifwcl« *r« the pr inc.pal  purch.-ia.ri of ih. manufactured 

IccruipMit,   financial  narUei^tion would  h. r.i-,,llwv  througn UAFIJf«* 

land other bank, an     mencie»,  to th. wtw   ,; 4 J tar   cent  of e^ity. 
[(cf. para«.   '      -   • •/ 

U.ì TT», locitin« of imi ubi« loc-it  t, .rtn.ri  for    01m   v.r. tur», i« 

v«ry important.    -1 • «„j  JflL'Tfrv, ixrt.  *n <ivB lisrô81fàr, , ,^ ^ 

IsMistenoe .0  that   the  »eat suitable  local   «n  wicer,  or parti«« 

can b. mocut«) with  rartiruiar capital «rood« «rojeta,     (cf. par».   -5) 

25.4 In reapaot of foreign technology  agreement« for  th. capital *oode 

.actor,  th« broad guideline* that can be recowaanded  %r. a. follow, 

(i) a flexible approach ahould b. uned  j^aru^ ro-.-altv  oaynents 

I though th« ooaputation formula shouin  provide for deduction of value 

|of iaportad componente obtain.^ from licensors»    (ii;   the duration of 

»«it would na«d to be longer than  in other industrial .ectoi^ 

I (ili) «hila raatrictiv. clauses regarding exports should ba avoided, 

•xoaptioas need to ba nada for countriaa where th. licensor ha« 

•lailar   in-, "i.cturin« faciliti., or ha« *iv«n excluaive right.é    (iv) 

Jooaponaat supplie, ahould b« mad. »t competitive pricee¿ (v) full 

patent right« ahould be coveredj (vi) trad. mark, «ad trade naaea 

•hould ba aeoured for «iport aarket*.     (cf.  para«.   ^ -  i-o) 

25.6 The ..Lotion of appropriât, technology  is al.o of vital signifi- 

oane. mi facilitie. for as.istin« doaaatic parti.« through a 

Technologic»! InforsmUon rentre are nacesaarv.    (cf. par»,   n?) 

Davolopaent of indigenous » and r local design« and technological 

•arvieaa is al.o vary important and thaae aepects «hould also b. taken 

iato consideration in technology agreeaeata.    -*r development of 

doneatic consultancy «ervio.. i. 0f great eignificanoe in thia context, 
(of. para«,   i«/ -  1A5) 



?•».? Tèe prinoirwl policy in«tr>i«H.nt» iun>J M  nrseent bv the 

OiiVNMiiit to fo«t«r induatrial  development are (») vreivitien and 

i«B>ort control*,     (•;  iwjur. "   u   brin* *b^:".   '.».»»tic   .n'eevatio« 

•nd (iii)   valour financial   m    fiacal   tVUitun uri   lnomtim, 

including export   m.-nntivH,     >'".  par*,   I    } 

•"5." The  eataUiaiW  imt.r>rt   contini  pvptem h*n renulteH   m a  coneider- 

able nrote^tion  v^ continu*-nU y   ir hi*h íowmtic ir.CM of certain 

indua+rial  product:; in h-im- •» ior mputn for capita ^rood» pro- 

duction.     Importi*   if capital roo^i huve,  on th - oth<»r hand,  been 

permitted suite  liberals,  «BT^-IAIIV  fer the public »actor.     1 «porla 

of meohinerv «ad crwponentß tre aub.ieot   „o coneenaional dutiee 

(!i«fulation No.   U>. 

In ordar to atimulate fro-th ot  tha capital pood« »actor tha 

iiaport regulation? should b# revieed.     Import  controls  for specific 

type» of capital pooda for oc «erutta perioda cf tiae should ba intro- 

duced  in order  t: jecure the domeetic narket  for thaea oar>ital a/ooái. 

Such protection ah-uld,  hov-ever,  b» conditional  m local manufaot« a 

at comparable ccsts and (n-.-»lit.-,.    An -.IDI.er limit oi   tha overall priée 

differential  for etmwatica' Iv produced  capital flood« tthnuld be 

20 to 25 per cent     In order to raduoe iiianufacturiiy coate of cepital 

fOOf'B to »ueh ". level a erartup.l move awa    from the ri^id import 

oontrola and an increased flexibility for the importa of major 

metarial  input« would be recuire*.    In caae» where price» ->f local 

input» azoead thoae of import» oy more than 25 par cent,  Import» 

ahould be permitted on "actual user" beai» to capital good« mmnufaoture: 
for lizHKoath period». 

25.9 Th» continuance of oonoeeaional dutiaa on importad manh inen 

•ad oomponenta,   (nefulation No.   14) naeda to be reviewed.    Ai 

*»ty of 20 per cent »hould be considered for «echinary importa.    Ta» 

tariff on imported component» ahould not be higher the« for the 

ooaplete equipment, (of. para».   VM - 19s) 
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?3.10 It   if WMMIIIII   that   «...t   ^*   -   cierciaef   in  mnr4   to 

import» of ua#d or «econd-t.anri  •¡ogjplttp plwit« ani  M,««B of ee^ipeient. 

In the a««» of un#H r>nii,   ¡.mo.-t,-, nr.ould r,f linden  u  substantial 

•XDOrt   COMMItl»«ltf>.      (cf.    D4U"'..      '  ,. ; 

¿5.11 Ireater fUxt'i'.it     ir nec«<ta*rv  iti determini•- tie level   and 

paee of domestic  intsfrttmn ,4m   '..UP «houli  t.« .^terminad on the 

»•riti o4   each oasi   m -apitA'   roo-ir rtai.jfuciu e       (r.f.   ->.ira.   "p, 

\   ?5.1P It will i* nwwvy  to eni'ure fréter oroowiurai   co-ordination 

in reave^t  of various froveraswwu tl  approvals rer.irid for foreign 

inveamaant,  technology %gr«enants,  &haeing of domeatic integration 

and  ism« of import pam, i to,   ao  V\->*. there ic no   indie  delay. 
(of. para.   •)") 

25. V tncreaeed administrative  and    achnnaJ  mrport  ir npcessarv. 

\ aattrate branoh of direct or*te ne<v)s t- be aet ur in "T.: for overall 

oo-ordination in reapect  of the eaoital  roods sector.     It would also 

be deeiraMe to set up a Tiureau on Pricer for Industrial   -ompeiewit and 

»ateríale in SIC.    (cf.  para«.   • ,, -  '?•>, 

24.13 teere»aed production  of ancillary it «m and  component« ia 

aaantial  for the growth of the capital gooda tactor.    This oould be 

affectively continued with ('•vrlop.eant of   ¡eyican-owied manufacture. 

Aia would alao widen the entrepreneurial  base in Mexico,     (cf.   para«. 

?5.14 te respect of oredit and financing,  it would be neceaearv to 

provida eaten «reatar institutional financial aasiatanoa and two new 

fiaete, fee Pondo Nacional de ?owento Induatrial (POMI«) and the Pondo 

*• lquipaMato Induatrial farci), would need to play * significant 

rolo.    SOM relief in reject of the interest «truoture on a 

diffartartUl basi« for oapital gooda induatriea alao need« to be 
ocseiitrejé.    (of. para, "(M) 



Iradually,  the.« oredxt. .houl, b. replied bv dom„tic  inetitutional 

credit, covens forain »crai*« rixnaraMnt.  »Lo.    Palliti««  for 

dofarr* partíante  ta .««Mitin puroliww  should al*o b« extended 

through  institutional sunnort.     í'.-f.  para,     j-) 

C4.16 with regard  to tax  incmtivM,  f.e  concai«» provided  in  th. 
D-OTM of ,-o .lui« 197.- Snp,Är, by «a • ^ to oe ^^   If 

Mitctiv« diff.r.ntiation  ltl ta,   relief   «   »ppIlwl  ln ,utuM(  0apitftl 

*ood. manufacture .hould l>. treited M a npionty sector.     '!*. %„ 

rebate allowed in re.peet  of inport Substituten supplier  for C?  , 
PK' '•"*•'• «<î ,r^.O »hould however airo be extended  to other 
do«e.tic purcha.e«  of cani tal tfoods.     (cf.   p.ira..      0'-     (W 

?5.17 Ih« development of capital  good, exports  is of „^or asportane.. 

?or thit,  a continuing a.Bistance tc   mtei-priaer. having export 

potential  is necBarv.     (r*. ^ra..    -,<_,.).      . e„8ten of additional 

input permit. akin to bonue voucher* should  be introduced, particular 

for capital good.  .mort«,     (cf.  p,ra.    M >)     ^ther eUboPati<Ä of 

th. .y.t.m of tax credit, or W-  in respect of export, i. neceawy. 
(cf. para.,   'V -   ->is)    ^e „c.nt ,ohOTl# for aiditl0nal  iB0-BtivfJ8 

for export, through consortio and export  service fin» i. 0f particular 

i-portance for the capital rood, .actor,     (cf.  para,    v)    other export 

iacentive« and faciliti««,  particularly port-handlin« facilities and 

•hipping, froifht rat.., need further review or .laboration.    Ih» 

r*fulatory Mohani«. oould al.o be used to a greater «xtent for .xport 
d.relop-nt.    (cf. para.,     n - -«.)    a. pr0frrmmM 0, ^^ lndw.trlttj 

•hould he witably ra-oriented and adjuated toward, increased capital 
food. ««Bufmctur..     (cf. para.    >">}) 
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H.H *.ra i. oon.id.r%fele .cop. for ^ra-u-r    clonal  co-ordination 

ii capital ,004. •-tf.uractur,.     Thi. could o. dore at   .!,• levi  of 

; (1) 00.0» .^ehlwrv   ia:;i.t-i.k  w:   (.1,  Wla¡   :&plul fff)^8 „^ 

faot,*a.    it would b« v.ry   «„.fu]  *0  ^i-.Ut, .» .or, ..tail  d  study 

l» «hit ra*ard,  poMiK- undar •?< .-uiapioac.     inf. nara«.   ^   _     *, 

*¡.    Nhil« »ariour policy matura* i*v* b^«n dirc«^   in  tim of 

thair faMral   apnhwttion M  "ho capital   -cw-i«     -v.   ,«*,„•   ^ v.», 4 ui    uiitij   Uli(   intact   oi   npcoifie 

maaura. would  differ conni >r*U     in reside*     f    •      > m rsap-.c*,    f  •ft.-»ic-il%r pro jacte 
and B««d to ba ..»fly ooneider*  fer «eh »,or ..Wif»cturi«a; 

projaot in th. various oub-aector* .n the „.-. oha.e of thi« study. 

Policy a»a^r«* h.v» to ba via»* in th. context of ovarall  socio- 

•0*0.1, polxci.s and objactx-,.* of tha oomil, and th. abov. raco^an- 

**ti«i. art waafWtK».   have baan «ca a«axnEt thia background, 
(of. para. ;-"v- ) 
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laasification of   editai Jood* 

Non-el oc trictl «crgipawit   ¿sed in vyioue rroduotioa •teto« 

(• 

(b 

(e 

(* 

(• 

(f 

(« 

(h 

(i 

a 
(k 

(1 

(• 

(»' 

(o 

(P 

<1 

Power centrât in*' -nachmer1' -nhsr than «i«ctric 

Nachin« tools 

Other »etal working nia^hinerv 

Packaging,  spraying wd weighing machinery 

Hooting and cooling acniipment 

Pumps,  centrifuges md compressor» 

Lifting,  io.idin/7 and conveying équipaient 

Other «achinsrv 

"laohinerv parts and  accesorias 

lion-oloctrical équipaient uood in »pacific production rectors 

-iquipaient for manufacture cf iron, steel and non-ferrous «eUls 

Vining,  construction and cooent production équipaient 

Pulp and papar production équipaient 

Sugar and food processing equipment 

ÜSquipaient for production of chemicals, petro-cheanoala and 
fart i Users 

Toxtil"> production equipment 

Agricultural erruipment 

Machinery parts and accesorias 

Kl«ctrio*l  *mip—t 

^îlectric power feneration machinery 

Tranaforners, cirr-it breakers and motor« 

High voltage porcelain insulators, bushing«, «to. 

Tal ecu—unioation» equipment 

Eloctrioal steasuring and control iiutruamta 
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' lceirlMl m» a%hmr tool« 

"¿•ctric furate«*, «l^otnc «-«»Tdi'wr uni cutUi* v)p«r*tui 
Otli«r «lMtriual t<n< partit 





PtftturcB of :-'o>iOüfl  i., .i..trit.l  fr.-v.ionnwit 

IÎIDU^TRIAL ^QTH  PATTTN  \m POLIT BA :  'i "'SJMTJ 

1 •      Features of industrial growth 

71.    "he period from  19¿0  to 1970 constituted,  by and lar-ye,  a period 

of dvnamic industrial   and  economic « rnwth  in Mexico with acceleration 

of the growth rat« during the t%D'e.     ^h«  economy rrew at  an annual 

rate of over ( ,r per  cent,  vith per capita growth of over  3.7 per  cent. 

Increase in GT)P (at   constant orice«)  averaged 7.1  per cent  during the 

decade i960 - 1970.     The induFtrial growth rate ro 9 from 7.5 per cent 

in the 1950's to «.4 per cent dur in* the  1%w«B, and the share of 

industrial production  (nanufacturinff, raining and petroleum)   in (DP 

roee from ?5.? per cent  m  19,in to 29.? per cent  in I960 and over 

33 P«r oent in 1970» with over ?5 per cent   in the manufacturing 

sector in 197".    "mploynent  in industry roee from ?.1 million to 

3.C million, constituting ?1.5 per oent of the labour force.    The 

gross domestic Droduct  (at   196'^ prices)  rose from about    7 thousand 

million pesos in 1950 to  150.-, thousand million t>enoB in 196O and 

29^.1 thousand million peoos in 19"?0.    re high ¿rrowth rate was 

slowed down considerably in 1971 with increase in C^p of only 3.7 

per oent.    During 197?, however, there was a very significant recovery 

and 0!)P inorease waa over 7 per cent.    There was a marked rise in 

wholesale prices during 1970, averaging ? per cent over ">10 items. 

This came down to about  3.4 per cent in 1971**, and increase has been 

able to be controlled to below i oer oent.     The currency has bean 

stable sinoe 1954 in relation to the dollar and the peso-dollar 

BtBoe Naoional de Méxioo - "Review of   bonomie Situation of 
Msxioo, August  1972" 

Benso de Néxioo - "Informs anual 1971".    Pubeexnient figures in 
this paragraph and in Table I are also from the "Inform» anual  1971" 
and "Informa anual 1972". 



exchange  \-.\f* li t    \PK. '   mt-Mn« '   coapr",i«r''J   >n \hv laet  ¿oliar 

devaluation-      ">ni Uv uà •• 3 «.ru"* o '   'vtJ<'trr i.a forcipi exchange trana- 

ac'ior.i!,   ~c-.-.-• v. C
   :•"••" '       ,"~     .o". lior.  t\    .ho en!  o**  197"".    There 

has,  however,   W.ei   ^15„ir ..,-•:•   n^ini   i¡ + n* rurr-cnv account of the 

talanc:.  of  fvaTt;.       i »n   .^  r .>•<•,•>. <"¡\—* the f^'!'.owin,? table. 

^uinu-iry "u.Te.it Aro^u..t  •- i ? al mei of Payments 

(,ì:   *,'ìU'T.  .Gl'ava) 

"bcportï» of no-*',- w¡ erviooe 

Import* o!' rcV* art1 :..•""• c«;s 

Eafioit   e cdr**«u ^JOOU!."* 

i*^. 12¡£ I22£  1211 Í222 
'•.fro ?;S0C ),1.1.°  3.V77 3,973 

".'ó*, V39 4,«7 ¿,0*0 4,^.27 

vj<,     -Í33     909      703^/ R53 

1/ 

_*_/   Prul rn.'.n V 

^/  Pr»l?-7i-"tr • t'ipi-er,   ("i»tT corracted to IT'   7^A million) 

Inoraaaa«l  iivocrt-   Vjriv i1," r.a.-*-3lv ^-»latwi +0 inmorte of capital 

goods  90Tiipir<îiit Tor  ypriour  Tictorc.    ,¡
.:íT figure roe« from about 

US* 413 mi^lror -.0 ;..ùIT'. IF""'  ^0 w. I'.ioi: for the manufacturing aeotor, 

ragiftterin¿-   ?v. inervas;  :f   ^C   T por cent   -vnr the proviou8 '/ear. 

Capital geode  j'ípf.-ir  ir  1?"* . *erc  alei   considerable in the case of 

transport  e*-¡u.i"mnt I*';     r'/, .7 ni^.ian), 3K.or.inerv for nervicee 

(U*    1 £?.'""  nilliwi,  .^Ic.jT.ricji  jcu ' \>mw.*.  (u'"  5 n. ? -nillion) 

aachinary for tn¿ ifr• oui";ui%'. nA xiaá-ify rectore ('IS"  *57«2 Billion) 

and construction acruvpn-ii;.;  (US'   5^ «7 million).    ,\e against total 

oapital goods  imycrta of IP?    ',061. > million ir 1972,  importa of 

intaraadiate gooc> a.ia srodusta araounied to IT'   1,38R.1 »illion. 

12. S p»eoE \ UL dollar 

Banco de Mer.i.ao - "Ir.foim« tna&l 1971".   Subsaqusnt figurât in tail 
paragraph a-V. li Vault T AT« fi'on *ha MInf'ox,ma anual 1971"   «n* 
"Inform« *mu\ 1Ç72". 
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?^.    The country's ^nhiFUta1   rTOvrth haß be«! characterised  bv certain 

significant  features.      »oapitt.   tue .V-sfc.ioe  u   xw  formal  economic 

planning,   great  ^mpharir has  ^€en wid on iw'wntri»!   development. 

\ wide range of   nromoixoral mo.i.rjrra  -save dr.veloptd,   including various 

incentives and  iViii'ac-  jru   - relative.'.\  low  ->vcrp,i I   t «y   incidence on 

middle ani  Mghcr  lnoonm  ìC/PI.T  oa tii#- ono hend  \rH   Tmort controle 

and protective   txri'Tu on  me oih*''      Li.dim+rial  ex»ji-ui.v.cn has largely 

taken place  through the private  JC-JI:V <*hio*. a IF dippl-wod consider- 

able inxtxa.ivw   ir  io;;!   in:]\i«: r? *1   Tar.oho«?.     Pul in    irvestment  in 

1971 rose  ti «beut   ?<> thout:ji('   T>ilJion   jenoe o\it  rf  '"•'  million pesos 

with oia.ior outlays principally   xr  Vna eîeotncal,  itesi,  petroleum 

and fertiliser cectors,   constituting about 40 per cent  of such 

public investmentu. 

?9.    Pirect  'o**eipn inveetment hae played a significant role  in 

industrial growth and,  at prisent, controle a feignifleant share in 

•nanv sectors.     Average nee ^ore.i«r. investment was aboui  1,370 million 

pesos annuali/ dui irr  i95("' '••<>  i9<>6t- bvu i as averaged over 2,000 

million DSB06  including reinv^b tonante during- the laot  five yearB. 

Tiie liberal approach to dim ,  foreign iuvaptraontp in  the past has 

resulted  in foreign subsidiaries and affiliates acquiring both a 

dominatili«; position in many  lanu^accuring aectora ¡au participating 

extensively in marketing »r.d distributing activities,   including direct 

mechandising.    'Hie 'ilare of surh subsidiaries (over 50 per cent 

foreign owned)  in   cotel trroba ^rof'uction during the period  I964 - 1965 

•Mounted to 65. "? per osnt  in transport 6<nupui»nt, 57 - 2 per cent in 

chemioal products,  y." per cent  in non-elactricai machinery, 

55-^ P«r oent in sleotrical and electronic maohinery,  ¿9.9 per cent 

Source:    -«"»©retarla de Industria y Comercio - "Octavo curso 
industrial de 1<*5». 
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in capital  and durable consumer rocx'.a airi   \~.n ner cant  in basic 

metallic  industrien.*    "hese porcentajes,  bv and larpe, appear to 

hold pood  in  197^ ,-lso,   though a nore   inurbo -licture would emerge 

after the results of the  I97;-  industrial  census ¿ae available. 

Notable exceptionn nre the petroleu-n,  bpsic p'itro-chemicals and 

certain other sectors where ptnte owne<1  enterprises have assumed  a 

pivotal role,    '•'hile  conriòera'ole inflow of foreign technology 

has taken place, both  through  foreign subsidiaries and through 

licensing aranpements,  the overall payments for such technology have 

increased considerably.     foreign remit tances on account of royalties 

and technical service* rot!6 from U      I4.7 million in 1951 to UE*   *0 

million in  I969*» ae .%,'air.Bt payments of dividends  to foreign sub- 

sidiaries which rose from IT     v'.9 million in 19SÌ to US'  °0 million 

in 196^.    Apart from substantial payments for technology, a consider- 

able decree of technological dependence has developed in "exlean 

industry and there has been relatively limit«-' efforts for indigenous 

research and development in most sectors. 

30.     Industrial growth has been mar'-cei? bv heav ,Teo^T.aohical con- 

centration of industry in and around Mexico  Htv and around the urban 

areas of Monterrey and Guadal ajara.    The nercentage of gross industrial 

production (in value)  in these three urban regions was 57.5 per oent 

in 1965» with ¿17.5 per cent concentrated in ; exico City.    »Tille social 

overhead costa are rising rapidly in these areas, regional inbalances 

in industrii! growth in other areas have become increasingly marked. 

«• 

C1PAL and NAPINPA - "La Política Industrial en el nesarrollo 
7jcono»ioo de Méxioo".    Míxico,  I970 

CEPaL and HAFINSA,  Ibid. 
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2.      Industrial rrowth pattern 

31.   I*« industri*! growth pattern, particularly duri.ig the 1960»« 

•hoved vary dynamic trend« in respect of oertain production «eotora. 

While agricultural production and that of oartain oonauster goods it«*» 

has grow ateadily, -¿he growth of petroleum product« and of metal 

fabrication ha« bom very rapid, together with infra-atructure sectors 

•uch ai «lectrioity, transport and construction.    The changing picture, 

in terae of groan production value, during thi« period,  may be teen 
froa the following table.- 

Table II 

Oro«« Produot Valu« of Various Sector« 1960 - 1970 

(in thousand ail lion paso« at 1960 prioaa) 

1960 J5á5 

24.0 15.6 3C2 
2.3 1.5 2.4 

5.1 3.3 8.0 
10.6 6.9 14.4 
5.4 3.5 7." 

( Preliminary) 
J9J0     % 

13.9   34.7 
1.1     2.8 

11.3 
0.9 

3.7 12.6 4.1 
6.6 19.8 6.5 
3.6   11.3     3.7 

Type of activity 

1. Agriculture 
2. Mining 
3. Petroleum,  inol tiding refinery 

and batic pevroohealoal« 
4. Food produoto, beer and tobacco 
5. Textile   and textile produot« 
6. Forestry products, inoluding 

paper and papnr product« 
7. Cheaioel« and plastioo 
8. Non-metallic mineral« 
9. Basic »etal« 

10. Fabrication of metal produot« 
11. Construction 
12. Electricity 
13* Cesmeroe 
14«    Transport and coaaunioation« 
15. Servioos 
16. AdJu«t.ioatj for banking «ervioe« 

Total (figura« rounded off) 153.4     100 216.7      100 305.8     100 

Bouree:   Banco d« Mexico, "Infore» anual 1970". 
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32.    IB the aaaufaoturiaf Motor, tho frowth vatt 

VM largely doalaated br tho production of vari 

lMludlaff oertaia oouwir dureblM, la 

dvrlat tee t950*a 

to rlciag 
and a atrong protoctioBiat policy. During? the 1960'st 

duotioa ahiftad to ooaeueer durasi M aad iateraodlate produot« to 

a greater urtmt, including relatively IOM eophletloeted capital 

geoda lteaa. The change la the production pattar« oaa M aaaa 
the following tablât 

Tabla IH* 

(ta thoMaad allí loa paeoa 
(ifto - 1041) 
I960 prlMo) 

A. HOB durable oonauaar gooda 

B. Xataraadiata aroduote 

C. Darabla 0 annuo ar aad 
capital geode 

Total Manufacturing Xnduatry 

w - w 
11.9   (70pt) 

3.«   (22.4#) 

1.3   ( Î.6,") 

17 

if.» (Jt.fjt) 
l*.f (3t.f£) 

«.6 (14.TS5) 

58.4 

1k« above frowth pattata ia likely ta p«M oartaia preelenj 

leoede uni Me aoM atrae turai oaengee ara brnusV 

frawth far varie* eaaaaair proèttota, particularly «atabla» 

ia llkaly te be auch elevar than ia tht paat aad enea«te» ef ara- 

«ttctiea vili aeed te be COMI ai by esporta or by new producía te a 

CnTiX aad aaJIIBA, Ibid. 
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Mich greater extant,    n the a%ae tiaa,  industrial expansion i« liksly 

to «reatly uoilmti the demand for capital rooda and interaediatea 

aad ooaponente.    To th« extent that auch daaand haa to be covarad by 

liaporta, the prassure on the balance of payments ia bound to incraaaa 

eubstantially and the deficit on currant account, which ia already 
considerable, amy inoreaae etili  further. 

33.    While thera ha« bean conaidarabla frowth of nachinarv Manufacture 

in rawest yaara,  the capital «rood« ssetor oontlnuea to reaain coapara- 
tivaly under developed in tenea of output while, in tara« of volune 

of assortit the parforeaaoe ia ralatively insianlfioaat.    The rrovth 

of thle aactor in Maxieo, in fact,  ooajparaa quite favourably with 

frowth traode in Brasil, Argentina and India which can ba conaidarad 

to ba ia ooaparabla e tafee of development.    While tha percentage of 

ths aenufacturia« ssetor in troaa QDP roae from 1?.° per cant in 19¿0 

to 25.2 par cant  in 1970, the ahare of machinery -aanufactura out of 

this fi«ura was vary esali and anountsd to only 1.7 oar cant in 1967. 

Ths fabrication of natal producta rapresented, in total, a ODP value 

of 14.5 thouaand ai 11 ion paaoa in 1970», i.e. about 4.8 par cant out 

of total ODP.    Tnis pare en taf«, howsvsr, includaa a largs volues of 

durable ooasussr goods and their ooajponanta and tha ahare of oapital 
roods produotion continued to ba a. traasly email.    Siaoe soet 

production fifurss for tha aaohinsry ssotor include ths produotion of 

durable oonauasr <roods and auxiliary itsss and consonants, it ia 

difficult to aoourately aseeee ths produotion of oapital gooáu as euoh. 

Front the preeent available data, howsvsr, it ia aatismtsd that tha 

prodaotloa of oapital fooda i tans was of the order of 4.75 thouaand 

nillios patos is 1970.   The growth rata fall in 1971 ovia* to fsssral 

elaokeniaf of industrial activity, but there haa basa ooaaidarable 

upaurce afaia in 1972 which ia raflaotad in a suoh bsttsr order beok 
positios of saoninsrj aanufactursrs. 

Baso« is Haxioo - "Inferas anual 1$?0". 
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î-     t»«d« Structura 

34.    Tha induatrial growth pattern, coupled with atron«; protect i on i» t 

polieiee, had a ai*nificant effect on tha coumtry'a trade atructure 

and raeulted in traditional iaport eubetitution of ooneuaer producta 

to a oonaideraole extent.    TXtrin^ tha 1960*a, a* doaeatic taduatry 

extended to interagiate producta, tha proportion of auch iaporte 

miao declined, but importa of capital go°*« Uoraaaed rapidly with 

tha Machinery neede of a faet frowin« econony.    Cte tha assart aida, 

thara wae a irradual  inereaee in production of manufacturad a*d ee»i- 

aajrafactured oroducta.    Ih« chanfinr atruotura durine 1950 te 1969 

amy ba aaan froa tha following tabla. 

m* iv# 

Fatta— af Lano-ta »ed Bnerta of dooda 

IOAO - 19S2 and 1967 - 1*3 

(in parca»ta«aa) 

Intercediate proéuote 

Capital food« 

Tata] ianorte 

Priaary «aeds 

Tata! esperta 

19 

29 

100 

6* 

100 

It 

15 
43 

100 

5f 

41 

too 

OVAL «kl UTOBâ, XvU. 

mmm 
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9. Domestic integration 
10. Production of ancillaries 
11. Credit and financing 
1?. External and supplier credit« 
13. Tax conceeeionn and incentives 
14. 'Sxport polioies and incentive« 
15. Border industries and capital good* 

»anufaoture 
16. Regional co-ordination 
17« Oeneral conclusions 

Page 

313 
317 
319 
321 
323 
324 

331 
33? 
334 
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35.    UM »ttora of Nwioo'i traoo la ton» of opoolfle oatajorloo of 

1970 - 1972 May ba aaan la Tablo f.    lito »hart of 

floate la total «xporto roo* to ovar 40 par oont la 1971, 

rato - bola« ovor 15 por oont annually in valu« alno« 1995. 

a« for 109orto,  taoro hoc boon mr   : lacreas« both of «aohlnorv oo4 

for ooapoaaat« and intoraadlat« producta. 
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^6.    fh* geographical pattern of Mexico»* trade highlights the very 

clot« trading link» with the ITA, which continues to b« Mexico's 

principal traditi* partner.     Importi   from the U"A duriry I97?* were 

US*  1,7?1 «illion, constituting over 60 per cent of total import« 

respectively.     Sports to the USA amounted to US'   1,0"?.9 million in 

197?, averaging about, 70 per cent of total exports.     Riporta to 

LIFT* countries and to the Central America common Market rose to 

UP'  172.7 Million for 1972,  constituting over 10 p«r cent of total 

exports.    While the trade deficit with the USA was the high««t 

(US* 6JA.1 «illion in 1972),   there was also a considerable deficit 

vi«-a-»is the TPX countries (US"  372.2 million in  197?).    In respect 

of the LAFTA and CAM'' countries, Mexico had a small  trading surplus 

of US* 48.1 million. 

37. An important feature of Mexican exports of Manufactured products 

to the USA is ooapris«1 by "border industries".    Tfcis protraeste provides 

for duty-free,  tenporarv inporte of raw materials,  oomponents and other 

inputs, beside«  Initial machinery and eguioment for the manufacture of 

products which would mainly be exported.    Foreign investment up to 

100 per cent i« pereitted, although in fact only about half the«« 

enterprises have foreign nejority ownership.    The programme, which 

MM initially introduced for an area up to 20 km«,  fro« the border 

•Be along til« eonst ha« been extent 3d to the whole country since 

Ne vantai  1572.    In« number of «uch    ¿order industries" or "macruiIndoro«" 

M they ara oalled, roee to 310 «surprises by February 1973, while 

vain« of amehiiMry roee to over 620 million pesos by this date.    The«« 

«Bit« have larval/ developed along the M«r.ic«n-US border, with the highest 

»onoeatretioa in Cuidad Juerei (71 units), Tijuana (65 units), 

ftacioall (55 unit«), Mat «—re« (47 unit«) and Nuovo Laredo (29 unit«). 

Tns total MMW of «aploye«« in the "maquila" enterprises was 

38, eft* in y «»nini j 1973.    Sino« the extension of the "neouila" 

facilities to ta« «nel« country, 23 enterprise« have alto been 

•* Msioe, "Iaforej« anual 1972" 
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xn othT area..     A. total „port, in term, of value ^ thr0H<!h 

th... unit, amounted to  M0, *illlon pe80i  in   1Q?1 ^ tQ ^ 

1,74- „Ilion p.,0. for the annual  »eriod  endxn, "ebruary  ,971.     ^e 

Principal  „ectore of r^c^e   ..    „^.„^   .lectro|llc ^ ^ 

cc«ponent.,  Ix^ht electrical  product«,   textile wd food product., 

-port. *ood8 »a toys «d other product.,   xnclndxn,- automobil, part, 
and acceesorie..    ^1B pro,,«,., „„^ enable8 thfi uM Qf ^ 

ch.ap.r M.xxcan labour (10 -  is per cent  of ^  labour co.t.)  for 

labour-oriented production for the IT •«*.*,  has brought con.id.rabl. 

«Ployât opportun, txe. alon« the Hiican-ir border.     'hile th. pro- 

duction volume an. export earning fron, euch  industrie, i. iik.ly to 

continue to ^ow fairlv ranirtlV|   lt would be ^„^ to ^^ ^ 

th. future aa to how th. rW and .ophi.txcation of production could 

b. «tended,  ec that  increa.^- hx^h value production could b. 

und.rtaJcen.    The principal ..ctore where »^uila» enterpri... hav. 

d.v.lcp.d,  to*.th.r wxth other feature* of euch units  x. «iv« i„ 
Tabi. VI b.lo*; 

"able VI 
Principal oha^t.^,^. „, .-,    11adoraa„ <Mt        ,.M 

(in thousand p.Bos) 

Branoh of activity 

1. 

go- of «atar- P.r.on.      Valu, of 

Hoetrioal and 
n..ctronic goods 

2. Ttxtil. product. 

3. Pood product. 

4. Sport« good, and toy. 

5» Wood products 

6.    Oth.r manufacturad 
product. 

Total 

5B 

9 

9 

15 

97 

310 

21,299 
5,397 

1,191 
3,-63 

696 

272,0?5 

?9|4«7 

6,776 
19,4^0 

11,231 

2B1.569 

620,56* 

376,956 
102,?06 

15,535 

55,482 

16,404 

âddtd 
annual 

*56,41C| 

193,317 

53,035 

51,059 

72,42C 

8oure«i    S«or«taria de Industria y COMTOíO 
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Background of industrial policio and inetruarents 

V*.    A very significant rol« in the realisation of the industrial 

growth pattern briefly describad W ove must be ascribed to application 

of various fiscal and industrial policy instruments in Mexico.    Papid 

industrial development ha« constituted a principal cornerstone of Mexican 

economic policies over the last three Recades.    'Unce industrial growth 

has primarily taken placo through private enterprises, policies have 

largely concentrated on maintaining a favourable climate for domestic 

Investmente and sales.    Public-sector investments have increased con- 

siderably in the last decade.    They have largely concentrated on infra- 

structure suoh as power generation, railways and highway construction 

and maintenance, but substantial  investments have also been made in 

eoe» basic industrial sectors such as steel, mining and petroleum 

and petrooheaioe>le. 

39. Ik« policy pattern has been directed at general industrial growth, 

with a bailo orientation towards import substitution.    An elaborate 

system of import controls and tariffs have created a highly protected 

asjrket for dosjaatioally produced goods.    This has been combined with 

tax benefits «ad incentives and extensive facilities for the estab- 

lishment of new enterprises.    The policy approach has undoubtedly genera- 

tad considérable domestic manufacture in various sectors to meet 

growing domestic demand, but the sheltered nature of the economy has 

also resulted in high costs of the domestically manufactured goods. 

There has also been little exeroise of selectivity in promoting and 

ohaaneling new investments into priority sectors and policy instruments 

nave not consequently had a major impact on the sectoral structure of 

industry and •aoteral resouroe allocations. 

40. The polioy trends and development since the advent of the new 

preeidential ragia» in 1970 are indicative of the gradual aaergance of 

a «ore oosmrehensive polioy and a new orientation to the oountry's 

future industrial growth.   Apart from simplified classification of 

amasi 



•* - 

Inporta -\nd ira-ort duties, sxport ud other incentives, a number ot 

institution« such aa Instituto Mexicano del Comsrcio Exterior (IMOE) 

and fund» for financial assistance hava barn aatabliahad.    Tne Dmcree 

of 20 July 197? with regard to industrial dacantraliaation, haa pre- 

aoribad a new pattern of tax and other incentiva«,  designed to move 

industrial activities awav from the areas of heavy  industrial concen- 

tration in the federal district and  industrial belts in the rtate« of 

Mexico, Nuevo León and Jalisco.    Legislation of far-reaching eignifi- 

oanoe has come into effect (from ?9 January 1973)   for the regulation 

of inflow of foreign technology and commercial use of patenta and 

trademarks.    A l^ialation for the regulation of forei,-n investment will 

also come into effect shortly.    Tlie most important  economic objective 

of governmental policy is, however,  to maximise employment opportunities 

and this vili necessitate major resource mobilisation and deliberative 

efforts for increased  investments in labour-ortented nroduction.     The 

development of exports, particularly of manufactured products is 

another important goal and increased institutional  assistance is being 

given in this regard. 

41. It is necessary to briefly consider the principal features of the 

new policy measures embodied in the legislation for foreign investment 

and acquisition of foreign technology and other regulatory ins trustants 

in use at present, together with the inoentives and facilities provided 

for in the Deoree of 20 July 1972 and other promotional measure« for 

new industries and for exports.    These would have significant impact 

on the policy aspects of growth and programming of the capital goods 

sector, whioh are specifically discussed in Captar VI. 

42. The basic principle in res set of foreign investment is that suoh 

investanoti should be supplementary to domestic investment and suat bs 

fittsd within an overall policy framework.    The polioy framework has 

now been defined through the new law for foreign investments whioh, by 

and large, formalises the existing polioy towards auoh investments. 
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The  'aw provides  thai, certain sectors arc reserved for  the Government, 

VìE.  petroleum and  hydo-carb< ns,   b«.«ic petrochemicals,   radio-activa 

Binerais «aid certain rrunirig net ivi. tief,,   electricity,   including genera- 

tion of nuclear enrr.^y,  -  ^ 1 -.-<---»-     '•-i »—^H'-  :£•<> r "Mr- communications 

and other activités covone»'  'n different  1JW«S.      'ert-tin sectors have 

been exclusively  .-..•¿er't..,  .Oí    .<n • ' .,;.a '.^u.t jur«  i/l'l.o^t   foreign share- 

holding,  viz.  radio <_ni   telo/mion,  automotive  transportation,  airways 

and maritime trtuiBDort^t-ion-  rr,yf_atrt  '-%P distributor,  o^her activi- 

st! euch e-a bankirr,   ìnsui-anc-:,   etc.  specified   in other LHWS,  and 

ownership of land   -_nd  wut m nitbT.  IOC Vc"r¡.   from the borderB and 

60 lana,  fron the   î^art.       oru*m oaTitiI  pvticipation   in the remaining 

sectors should not  °xceed /£ ner • e.i.,   »xcept   in Forr.e  sectors,  viz. 

secondary petro—chemicals and automobil o partr  wSerj  it  "ovild be 

40 per cent paid  in nptonal min in" resource '.roas where  it would be 

limited to  34 pev cnt.     'Voo'cale  .ioulJ  Vv? ^onGiriercd by a national 

Commission for "o"«i£n Investment, which coi.l^  also allow higher 

participation  in cert tin caeet  in the  interests of the economy.    A 

number of critoria 'ìave been E«*t  out which w>u'.' J dstermine whether a 

particular proposrl v.ould be approved,  al ong with te percentafre of 

capital participation. 

¿3.    The limit of 49 per oent foreign capital  ownership has been in 

practice for many yearj unci doea not constitute an" significant 

modification.    The Bettino- up of ••> N^tionil Commission,  which would 

determine each case, represents a considerable improvament over 

existing procedvxes ..:   tîif IV^^-T rr;«m"i  -,»pir*ments would be 

represented on the Commission.    An i reportant prevision, however,  is 

that the approval of the Coamiusion vould be required by foreign 

companies or foreign controlled companies before they acquire more 

than ?5 psr oent of ecruity capital  or /? per cent of the fixed assets 

of Mexican enterprises.    It hap also >>een prescribed that foreign 

shareholding must be in the form of nominative shares.    The provisions 

of the new legislation however do not appear to constitute any disin- 

centive or diseouragwnent to foreign uivestment in fields where this 
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is considered necessary for the country's development.    The isipact 

of the foreign investment lav "ould  largely depend  on the mcnner of 

its  implementation and  the ^iiidelir-^s  that are developed for con- 

sideration of particular propoealc.     "Iule a pragmatic and flexible 

approach would presumably be followed,   the various criteria prescribed 

in the lerislation would alee inevitably într^uce an element of 

selectivity,  which has not been conspicuoun m the past.    A selective 

approach would probably be choeen  also refar'ing the extent of foreign 

ownership in fields such is internal marketinf and distribution and 

manufacture of cons mer goods and  relatively unsophisticated inter- 

mediate and machinery products,  both at the st.-\ge of initial estab- 

lishment of such enterprises an    when major expansione are undertaken. 

The latter aspect íB covered l.i the new legislation by the fact that 

permission of the Commission would be required before an existing 

foreign controlled enterprise undertakes the manufacture of new 

products or takes up new lines of activity. 

â&.    The recent law en foreign technology nukes  it mandatory for all 

future and existing agreements relating to acquisition of foreign 

technology, patents and trademarks to be registered within defined 

periods of time in a registry set up for the purpose in the Secretaría 

de Industria y Comercio,    fuch registration would, however, be denied, sad 

the a/Teements thereby rendered null and void,  if these contain clauses 

which violate certain principles ax-1 criteria set out in the law. 

"hile some of these principles are quite specific, such as the 

avoidance of clauses restricting the Mexican licensee from exporting 

or acquiring technology from other sources or binding the licensee 

to purchase of intermediate products and components from the lioensor, 

there are also fairly broad and disoretionery provisions, including 

the denial of registration if the oost of the technology is considered 

to be excessive.    While the law would enable the effective regulation 

of foreign technology ita impact would largely depend on the manner la 
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which it is interpreted and implemented.    Ine guidelines and policies 

which would determine the approach of the technology registry in 

particular cases need to be formulated with #reat care,     \ pragmatic 

and  fairly uniform approach iü essc-tial.    Inflow of sophisticated 

manufacturing techniques  is very necessary in a number of sectors. 

At the same time,  acquisition of non-essential  technology at high 

cost and availing of i'oreign trademarks on substantial payments only 

to e:rploit domestic consumer Dreferences can well be regulated to 

great advantage for  the economy,    fuch regulation could also be 

directed towards  the ere\tion of a stronger domestic base for 

absorption and adaptation of imported  technimies within shorter 

periods o*" time. 

45. listing procedures  in    e^ico also provide for certain other 

types of indirect regulatory control  in resnect or new enterprises. 

These controls are largely oxercined bv SIC arid take the form of 

(i) approval of specific investment propositions received in response 

to the issue of "invitations" by ~I0 for Betting up enterprises in 

pai*   stilar fields,  (ii) approval of the programme of integration and 

(iii)  issue of import permits,  together with the procedure of "closing 

the border" for domestically manufactured products. 

46. In certain caaes "invitations" are issued by SIC for submission 

of schemes for manufacture of particular products within a specified 

period.    On receipt of the proposals, only the most suitable scheme, 

or schemes, are aooepted.    Since the invitation for submission of 

proposals is usually in response to a request  from an enterprise 

interested in a particular sector or product,  this can give Buch 

an enterprise a considerable advantage as it may not be possible for 

other oompanies to submit suitable alternative proposals within the 

stipulated period.    While this procedural mechanism may be able to 

•set the problem of over-oapacity in certain seotors, there is the 

danger that the market may be shut out to better offers from the 
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viewpoint of technology and exports.     I'oraover,  local monopolisa 

or semi monopolies may develop.     Tt  ia important  thr.t a right balance 

íB struck between avoidance of eve- capacity and utilisation of approved 

existing capacity on the cue hand «iiu encouragement  o,  new proposals 

whioh are in the country*e overall  long-terra interests on the other. 

/>7.    '¡tie  insistence   on approval  of thp phased  integration programme 

(programas de f ifcricar. LÓnì  stenB  from  the need for ensuring that 

maximum domeetic  integration is achieve-' as speedily as possible. 

Such approval is necessari in order to qualify for  ircentivea and 

governmental assistance  in various  Torme.    7\e various criteria taken 

into account for approving thr- programe of integration include that 

(i)  the product Price shou' ' not bo higher than  ?5 per cent above 

^OB prices of comparable rmpcrtod riroducts,  «xcept  for machinery 

induatriea  (20 per cent)  ani cert an special   industries such aa 

automobiles wh«re it  i«! substantially hierher,  (ii)   the materials and 

components should be at  l«iist  ",0 per cent of    exican oripin in terms 

of direct costa,  wit i some    llowancee in the case of initial pro- 

duction years or export oriented enterolusi,   (iii)  capital  ownerahip 

should be at leaat  51  i>«r cent Mexican origin,   (iv;   royalties for 

foreign patents  \n'  ki,ow-how should not exceed  3 per cent of net 

salea value per year,  (v) products are of similar quality aa airailar 

importad products and services are provided according to comparable 

atandards.    '«'hilo certain of these    rpe^ts would now be covarad by 

the agencies sat up under the new laws for foreign investment and 

technology,  the approval of Lhe manufacturing programma would still 

be an important requirement for naw enterprises.    The need for such 

approval, whioh extends to 1,086 enterprises at present, undoubtedly 

enables the Government to play a eignifioant direotional rola and has 

been increasingly utilieed in recant years.    At the saae tin«,  it ia 

important to allow a certain flexibility, particularly in retard to 

•uoh aaotora in which the prioe of domestic materiale and inputs is 

unduly high. 
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4«.    The need for obtaining licejuMS for most imported produots has 

developed into « powerful regulato, y instrument for protection of 

dornestio industry.    The grant of import licenses reste with the 

Secretaria de Industria y fîonweio but ìB channeled through a large num- 

ber of import edivosry committees in which manufacturers are repre- 

sented.    Ones domestic production of an item ia undertaken, the 

manufacturer oan «ove the Government to "close the border" for that 

produot.    while certain criteria are considered at this «tage, 

including the voluee of domestic production in relation to demand and 

the dornest io priées to be oharged, the orooedure nevertheless lends 

itself to the creation of a highly sheltered domestic market.    An 

inevitable coneeeruence has been a high price structure for »ost 

domeetioally manufactured items with correspondingly limited emphasis 

on productive efficiency.    While the offioial policy approach is that 

proteotion would not exceed 2C, por cent over the price of comparable 

imported produot•, this is not taking place in practice for a vsry 

large number of preduots.    In order to achieve greater competit i vsnsss 

in international markets and to decrease prices through greater 

produot i ve sffioienoy,  it ie necessary to ricuce Import controls 

gradually to the more reasonable level which has been pronounosd to 

be the offioial pslioy. 

49.   It will be seen that the regulatory mechanism anu proceduree 

outlined above oonetitute in effect, an indirect form of investment 

lioenslBf •    *» iBi^t'i»! licensing meohanism has been utilised in 

some developing eountries quite effectively, to direct investible 

reeouroes away from non-essential seetors and fields where existing 

production oapmoity is adequately dsvsloped.    Such a system, whether 

direct or indireot, as in the oase of Mexioo, has oertain drawbmoks 

in the fot» of bvreauoratio delays and bottleneoks and unnecessary 

regulatory oontrol in a number of oases.    At the same time, in «est 

developing eountries of ths siss and present stage of development of 



Mexioo, it it difficult to visualiee the operation of a completely 

free market mechaniem.    What is enaantial, however,   is to «MUT« 

that tht various regulatory measures ara effectively co-ordinated 

both in tarma of poiiciea and prooaduraa. 

50. Otta of the principal policy f«aturea  in Mexioo haa been a strong 

protectioniet polioy over the laet two decadee.    While proteetive 

tariffa played a significant role during tha poet-war period end the 

early 1950'e, the eophaaia gradually ahiftad to import oontrola aa an 

instrument for ach i a vin* import aubetitution.    Nevertheleee, tha 

tariff atruotura ia of importance and may become increasingly ao 

in futura, not only ao a source of revenue but aa a policy inetrument. 

51. Tbe pattern of tariffa remained relatively couatant ein.a 1954 

though tha ratea for individual produota were modified in many caaae 

durine; this period.    The Decree of 71 December 1971  (Decreto que 

modifica la tarifa del Impuesto General de Imporación) brought about 

considerable simplification of import classifications and tariffa 

and a major modification was the imposition of an uniform ad valorem 

duty of 20 per oent on over 1,?00 itema,  in place of the system of 

specific duties, which was earlier impoaed in addition to an 

ad valorem content which waa linked to an "official price*1 modified 

fro« time to time.    For machinery itema an   "official prioe" of 

five pesos per gross kg. haa been prescribed and greater uniformity 

provided in respeot of spare parte and accessoriee. 

52. An earlier study* of tha average level of tariffs for various 

aeotor groups, which was based on the input-output matrix of 1960, 

brought out the faot that tha average nominal tariffs (33 pmr osai) 

for the manufacturing eector exoeeded the average rates of iaplioit 

Gerardo Bueno - "The structure of protection in Mexioo" 
Unpublished manuaoript, 197O. 
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nominal protection (25 p«r cent) though the figurée varied considerably 

free) industry to industry.    Por tie machinery sec toi, however, the 

tariffs were only  11 per cent, against a prios differential of about 

29 per cent.    In terms of effective protection, which exceeded the 

nominal implicit protection in most  industries, the level has been 

vary bi¿h for oonsumer durables (101 per oent), high for basic 

oheaioals, wool, pulp and paper,  etc.  (from 4P to 91 per cent) and 

relatively low for certain items such as pharmaceuticals (10 per cent). 

The effective rate of protection in the machinery and transport 

equipment sector was about 41 per cent, but  this figure emerges 

largely due to the high level of protection on basic imports 

(74 per cent on basto «stala).    By and large, the level of protection 

for capital goods and machinery items has tended to be very low and 

is,  in any oase, covered by Regulation 14 which provides for a 

65 par oent subsidy on import duties on machinery, apparatus and 

parts used directly by industrial enterprises including new units. 

In fact, low duties on ospitai goods, supplemented by the above 

subsidy, has been treated as an important  incentive for industrial 

development. 

53.    While tariffs in recent years have been increasingly used as a 

primary source of revenue, the mot t important instrument of protection 

is provided through import controla, wnioh now extend to over 

75 par oent of value of imports in most production sectors.    Dis 

oonsequenoee of a highly regimented system of import oontrols along 

with the procedural mechanism for issue of import lioensss have been 

briefly disoussed in an earlier paragraph.    The gradual replacement of 

strict import oontrols by reasonable protective tariffs in most seotors 

other than luxury goods and non essential products "here such <vmtrt/ï* 

oovld continue, would appear to be an essential step for developing 

greater production efficienoy and lower oosts in most manufacturing 

seotors. 



- st - 

54.    a» the promotional side,  it is necessary to consider firstly 

the availability of domestic indus „rial  finança,    «nia total bankin* 

finance for industry increased from 4^,044 million peso« in I965 to 
p9,^9 million ofsn« in 1970, th«? general financing pattern has 

nevertheless been that almost 70 per cent of capital requirements for 

industry has had to be raised through self financing by the enterprises, 

with bank credit covering about  I5 to ?0 per cent and the balance being 

covered by direct foreign investments or external credits.    In &any 

developing countries,  institutional finance is available to a far 

greater extent than has been available in Mexico until recently. 

Apart fro« availability of finance,   interest rates in Mexico are 

much higher than in many developing and  industrially developed countries. 

Although the official interest rate charged by banks is  12 per cent, 

commissions and other charges generally raioe the operative interest 

rate to 15 - 1P per cent. 

55.     In recent years, greatly increased facilities have been provided 

for inatitutional financial assistance.    Tho Nacional Financiara S.A., 

which has performed a key role as the country's industrial development 

bank, continues to discharge this function both through equity partici- 

pation and loan finance *or various critical sectors.    A new fund, 

the Pondo Nacional de Fomento Industrial  (POMIN) haa bean oreated and 

ia administered by Sacional Financiera to provide both oapital 

participation and long term credit to assist the establishment and 

expansion of medium sisad enterprises.    The Pondo da Garant ia y Fomento 

a la Industria Mediana y Pequeña provides credit for small and medium 

industry through various banking institutions,    the Pondo ds 

Equipiaiento Industrial (PONEl) haa also recently been oreated, with 

aasistanoe from the International Bank for Reconstruction and 

Development, primarily to financially assist export   orientad anter- 

prises.   Besides, institutional finance has been provided for oartain 

specif io purposes suoh as the Fund for Development of Industrial Areas 

and Zones (Fideicomiso para Estudios y Fomento de Conjuntos, Parques 

y Cuidadas Industriales) and the fund for pre-investment studies 
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(Pondo Mixtos Revolver.tsB pT*. iOsiud'o« de Preinvereión).     A special 

fund for aBsiatinf axports,  the Po .do de  Vomente   part   Exportación« 

(POO) discharger  a very uoeful role in export development, which 

is disouBsed  in a  l^ter narapranh. 

*j6.    Tax concession* e;iven to "lew" or "neceBeary"  industries under 

the Law for Development of Fev and Neceosary Inductries have consti- 

tuted an  important  policy  insinanant for many yearn,  the  period of 

exemption ranging from r> to  10 yearc,  depending on whether the industry 

ISM considered to be secondary,  aenu-bacic  or basic.     -üiterpriBes 

qualifying for such  incentives are required to have a domestic manu- 

facturing context  of 60 per cent and a minimum added value of 10 

per cent*.    Theae  incentivar have been usually granted  expost facto 

and because of thie,  together with the lnrge element of  administrative 

discretion involved,  such  incentives often did not affect  initial 

investment decisione as  ju„-h.    Tho Dacrec  of 20 July 197?, which has 

linked euch tax o once friona to different  geographical  locations in 

the country, han provided a welcome degree of csrtainty regarding the 

extent and nature of available tax incentives.    Intended primarily as 

an instrument of indi striti decentralisation, the Decree has prescribed 

tax exemptions fron iaiport duties  (from 50 - 100 pei' cent), stamp 

duties (50 - 100 per cent),  income  tax on global  ine me  ( 10 - 40 per cent), 

federal sales tax (,S0 -  1OC pav cet),   n*x m pi-opert.,   gaine if 

re-invested in zonos ? and 3 or in the sanie soné (60 - 100 per cent) 

and acoelerated depreciation.    The tax exempt i one vary for each of 

the three sonee and for different categories of industrieo within the 

above ranges.    The period of exemptions  is generally five to ten 

years in Zone Ì and from J,hree to seven year« in Zone 2,  while it is 

two to five years for industries that rationalise production and 

increase efficiency BO as to redvee the fina?, price by 5 per oent 

for at least two years.    The lauree provides that such exemptions 

would be extended to firme (0 whioh ara 51 P«r oent Mexican owasd 

•     For a more detailed discission of tax concevions parlor to July 1972f 

refereaoe ie invited to the Report of Phase u,    pages 71 - 76. 
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tod htvt a majority of Maxioan director«}    (ii) which pay tormina 

royalty  of } par o«nt or below,  «rd (iii) who«« domestic contest li 

at least  60 par o«nt or subj«ot to an approved integration prnax—II 

Non-fiscal  incentives for- errerai  ai-»r,«r«*l rf industrie« Inoliti« 

tha provi« ion of erad it on favourable terms for tha 1M« developed 

•on««  and advisory ««rvic«« for «nail ami medium industri««. 

57. Viewed a« a ntuurt which clearly defina« the «cop« and «xt«nt 

of tax  incentives in diff«r«nt ragion«,  th« D«or«« undoubtedly 

represent« a considerable advance over earlier policía« and procedure«. 

Although the detailed pattern of incentives varia« for th« s«v«n 

broad oategorie« of industries dsfined in the Decree,  it  i« now possible 

for possible inv««tors to ass««« the likelv tax benefit« they would 

receive) before making their inv««tm«nt decisions.    The major tax 

b«n«fit«  of cour«« accrue to industrie« which are new to th« country 

and are  located in zones ? and  ? as th««« qualify for all th« above 

incentive«.    In most other categories,  such as industri«« that are 

n«w to  th« ragion wh«r« th«y are set up or which cover production 

gap« by «Mr« than 20 per cent or which are labour orientad and baaed 

on agricultural and other local raw materials, the incentive« which 

would be available would b« oth«r than the incoo« tax rabat«. 

58. 0»« of th« major obj«ctiv«« of present governmental policy 1« 

tha development of export«, particularly of manufacturad product«. 

Institutional finance and ->th«r assistants is provided through 

POUX and th« new fund, FOMEI, both of which are ^ministered by th« 

Banco de México.    PGNEX has played a key rol« in recent years in 

financing exports through it« re-discounting faciliti««.    Ouarant«es 

against  export risks are provided by the Compañía Mexioana d« 

Seguros de Credito (COMESEC).    export finance provided through 

POKE*, rose to 2,41ft million pesos in 1971 and 3,272 million pesos 

in 1972»  of whioh 7Ç per o«nt was in «hort-t«rm credit of less than 

180 days.    Pre-shipaent finance covering finanoing of production and 
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inventories of Mexican ooamaniee TOR« to 500 million pmoi in 1971 

ami 758 •tllion pnof in 1972-    Lcport oredits ere provided by POHEX 

for period« up to 7 or R yeare.    Iti« fund for Industrial Equipment 

(P<*EI) MI aet up in  197?,  for promoting the establishment, expansion 

and modernisation of antarpriaaa whioh art export oriented.    Tiiia 

institut ion would ba in a position to finança up to 65 par cant of 

capital ooat requirements of new, «zport orientad pro jacte and up 

to 72 pw cent in the oaaa of expansione.   For the co—ordination and 

servioing of export programmée, the Instituto Mexicano de Cosiere io 

Kxterior (DICE) was oraated in 1971.    This organisation has already 

extended its field operations to a number of countriaa and is playing 

a key role in export development. 

59.    Considerable financial Resistane« in the form of tax concessions 

is also given for exports.    Tax refunds are in the form of oertifioatee, 

called Certificados de Devolución de Impuestos Indirectos, or CEDIS. 

Such CEDIS extend now up to 10-11 per cent of the value of actual 

exporta, provided domeatio integration it not below 60 per oent. 

Refund of indirect taxes (Federal Sales Tax) is also allowed to the 

extent of 50 per oent where domestic integration ia 50 per cent of 

direct oosts and up to 100 par oent where integration is 60 per oent 

and above.    In Naroh 1971, the reflations regarding assistano« for 

exporta ware comprehensively revised, 00vering the latter provisions, 

together with facilities for temporary importe of materials and 

components for exported products and for the Border Industries 

60.    An important soheme for additional tax oonoeesions in respeot 

of exports has also been introduced reoentiy.    Thie provides for 

additional reimbureenent of up to 4 per oent of lndireot taxes 

payable by exporting firms, provided that suoh exports are channeled 

through either a ooneortium of firme or by an export eervio« firm. 
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Thii tas lnoentive would, howtw, be conditional to «anual inore«*« of 

•sporta by a certain aiaiaum percentage.    It la alio an vi gafad that tola 

tax raliaf would be utillaad for apaoifio «port promotion aad aarketing 
aotivltiaa by th« consortia <\nd export ««rvic« unit«. 

61.    lfe« principal foaturaa of industrial growth in Maxico aad th« 

pattern cf fiaoal «nd industrial polici«« and policy instrument« 

h»v« baaa outlined in tha above paragraph«.   Iha«« policio« and pro- 

cedure« inevitably have very great significane« for th« growth of th« 

capital good« «actor.    Th« «pacific implication« of vari ou« polici«« 

aad polioy inatruaant« on capital good« industria«, together with 

recoaaeadationa regarding policy meaauraa considered neoa««ary for the 

rapid and sustained growth of this «actor are discussed in Voli»«* IV. 

mm •HÉmÉüÉiwiáwMiÉ 
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TRiarne AMP FEATURE OF CAPITAL QOODS PRODUCTION IN ?ry.ico 

6?.    The rationale for a »pacific development programme for the capital 

good« sector in Mexico stems from the fact   that the growth of this 

•eotor has not kept  pace with general   industrial expansion and that a 

structural imbalance  is tending to develop.     As pointed out earlier, 

industrial «growth has largely concentrated  on production of consumer 

produott, including durable consumer goods   in recent years, while the 

growth of capital goods has lagged behind.      %'ith rapid industrialisation, 

this lag will  tend to get increasingly accentuated. 

1.   Meed for capital goods manufacture 

63.    The growth of produoer goods manufacture needs to be viewed as 

an important stage  in the industrial growth of rapidly developing countries 

such as Mexico.    With progressive industrialisation, demand for capital 

goods invariably tende to increase at an accelerated pace, together with 

desead for processed raw materials, oomponents and intermediate produots. 

Apart fro« the increasing import burden that would consequently devolve 

through post intermediate growth stages,  the technological aspects of 

capital goods manufacture in themselves need to be absorbed in the 

prooess of growth of technical knowledge,  skills and aptitudes.    The 

relatively higher application of the labour factor in producer goods 

manufacture, as oompared to sophisticated prooess technologies in 

other seotors, also has considerable relevance in terms of greater 

employment opportunities, both in the final production stages and in 

tha manufacture of sub-assemblies, oomponents and intermediate pro- 

duots through anoillary plants.   Balanoed industrial growth necessitates 

the growth of machine building industrias on a pattern whioh bears a 

oloss and consistent relationship with overall industrial expansion. 
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64. The oo-ordinated rrmn'   of the capital foods seotor const 1 tut•• 

an important link in the chain of future technological procreas in 

Mexico.    The production of «or« sophisticated Machinery and «achine 

tools is eesential for the development of domestic skills and the 

building up of skilled manpower resources in greater precision Manu- 

facture, apart fro« constituting a base for absorption and future 

adaptation of technology and manufacturing techniques in the heavy 

machinery field.    The planned growth of this sector would also enable 

concentration on those machinery branches in which the country has a 

comparative advantage, particularly in tersa of labour costs and 

aptitudes.    The production of heavy machinery and oapital goods 

equipment acts as a strong catalytic agent for the growth of the 

metal transformation sector in general,  particularly in respect of 

a wide range of intermediate products. 

65. The determination of an appropriate pattern for capital goods 

development at a particular growth level  is a compiei task, as 

various economic and technological factors have to be taken into 

account.    Whereas infra-structure facilities and basic industrias 

such as steel and aluminium are relatively easisr to plan for« the 

capital goods sector requires a comprehensive, selective ani 

oo-ordinated approach to problems of investment, resource-allocation 

and inflow of technology.    The relatively United investment in 

this sector in the past by domestic industry dus to the complex 

nature of oapital goods production and the long gestation period is 

indioative of the need for not leaving the future growth of thin 

sector to markst forces alone.    The identification and selection of 

oapital goods, which can be domestically produced on a competitive 

basis, has to follow a oereful evaluation of future doneetio demand 

and export prospects.    In the formulation of speoifio projects also, 

aspeots of governmental policy and entrepreneurial initiative, 

together with the role of foreign investment and technology, have 

to be carefully dovetailed to a much greater extent than in meet 

otter manufacturing sectors.   A   naleotive and oo-ordinated approach 
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should ensure not only that the principal production and technological 

gaps are covered to the extent that this is economically feasible, 

but that the procree«ive development of exports of capital goods 

products can b«»  effectively il-mr.od  'or. 

66.    The principal factors which so far have militated against the 

growth of the Mexican capital goods sector have mainly been the 

limited domestic market and inadequate specific policy support for 

this basic sector.    Investible resources have consequently been 

directed into more profitable consumer goods production.    During the 

1960«s and to a certain extent even at present, the domestic market 

for capital goods items ha« been fairly limited.    However, the growth 

projection« of domestic demand being shown in the next chapter 

indicate that domestio demand is likely to increase rapidly.    Besidas 

it is necessary to take into consideration the nossibilities of 

export« tc the rapidly growing LWTA market, and also to the USA,  of 

oapital goods squipmsnt together with oomponent« and auxiliarie«. 

Capital goods produotion,  involving longer gestation periods, complex 

technology, hi«* oapital outlay and relatively lower initial returns 

in »any oases as compared with consumer goods produotion, has proved 

to be less attractive to domestic industry in the pant.    As brought 

out in Volume II, Chapter A, no s >ecial policy emph sis appears to 

have been givsn until recently to the growth of the capital goods 

sector.    In fact, while domsstic production of consumption goods, 

includine* consumar durables,  inoreased rapidly within the shelter of 

import controls, the producer goods sector has had, in general, to 

face strong foreign competition beoause of facilities for import of 

initial machinery and equipment and the low tariffs on suoh imports. 

Ine credit arrangements for various projects alno rendered it 

•xtremely difficult for domsstic oapital goods manufacturers to 

oompete with foreign msnufaoturers, particularly in initial rsars of 

manufacture.    The growth of th« oapital goods ssotor in a developing 

economy does entail an effective, deliberative and co-ordinated policy 

designad for this purpose and in the absence of such an effective policy 

and well defined priorities, growth in this sector is bound to bs som«- 

what patohv,  as it has bsen in Mexioo hitherto. 
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2.    Qrowth rate of capital good« Manufacture 

6?.    The growth rate for manufacturing industry for \)6Q - 1970 

va« 12.8 per cent».      On a low initial base,  the production of «achinar/ 

increased at a faster rata of ovar 18 par oent during thia par i od. 

This percentage, however,  includea durabla conaumar goods and oonponanta, 

together with th« valua added portion of the metal transformation 

•actor in the border industries.    If the sectoral CJDP figures are 

translated in taras of gross production for the machinery sector 

as a whole, using broad co-efficients applicable to manufacturing 

industry, gross production appears to have increased from 14,400 

million pesos in I960 to about  22,500 million pesos in I97O.    Of this 

total figure, th« «hare of capital goods production in terns of 

non-electrical and electrical machinery and components is estimated 

to have) reached 21 per cent by 1970.    The gross production of capital 

good«  items is estimated to have increased from 2,310 million pesos 

in 1965 to 4,750 million pesos in 1970.    The growth rate for this 

sector is assessed to be over 15 per oent for the period 1965 - 1970. 

68.    It is difficult to make specific growth projections of the 

capital goods sector during 1976 - I98O as this would largely depend 

on a number of variable factors.    On the basis of production trends 

and knoten expansion programmes in capital goods enterprises, it is 

reasonable to assume that the sectoral growth rate during the decade 

1970 - 19«0 will be about I4.5 P«r cent.    Oh this basis and calculated 

at fixed prices (1968 prices), gross production in the oapital goods 

sector is estimated to increase in aillions of pesos as follows: 

mi 
9,34« 10,702 

i27i 
14,032 

Ji80 

18,392 

Banco ds Mexico, "Inf orne anual 1970." 
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While these projetions do not wholly correspond to the projection« 

of capital goods imports in relation to total demand projections for 

this sector,  the difference can be explained by the fact that the 

classifications used are somewhat different  in the two cases.    In 

the latter case, the projections are derived largely from import 

statistics and application of general co-efficients regarding 

oapital goods requirements in various sectors.    In BO far as price 

trend« are concerned, a constant increase of 3 - 4 per cent can be 

assusMd.    The above projections however, rest on the assumption that 

investawnt and production trends follow the pattern as appear to be 

evident at present. 

69»    Sinoe the projected increase in demand during 1976 - I98O is likely 

to be much higher than the above production estimates, there would 

continue to be a considerable gap between capital goods requirements 

and desMstic manufacture, largely because of the substantial backlog 

in oapital goods production in relation to overall  industrial growth. 

While    this gap itself ie quite substantial, as brought out in the 

next ohapter,  it is also necessary to take account of export possi- 

bilities in this field. 

3.   Bgports of capital good« 

70.    Exports of machiner/ products,  including components and spare«, 

oontinu« to be relatively ««mil, a« can be seen from the following 

tabi«: 
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Table VII« 

%eSftf of sj»hinery and Darti (1969 - 1972) 

(in million pesos) 

Valu« of       Valu« of       Valu« of 
C»t«*OrV                            exoort«  in     amorta in     .rpnr*.   4» 

J2Ê2          J2Z2          1971 

Valu« of 
exports 
dur in** 
mi 

1. Machines, apparatus          448                764                885 
and eleotrical                  (2.6/.)         (4.45^)         (4.91*) 
•avariali 

938 
(4.1*) 

2. hurta, coupon«nt« and 
•par««, inoluding 
repair« (but excluding 
transport «quipaent 
and component«) 

Total 

331 

779 
(4.55S) 

443 
(2.5#) 

1,207 
(7.0#) 

694 
(3.58*) 

1.579 
(8.5856) 

1.103 
(4-9*) 

2,041 
(9*) 

Not«:    P«ro«ntage figures in braoksta r«f«r 
of total iaport«. 

to p«ro«ntaf« 

70.1 Ih« abort classification obviously do«« not rslat« to capital 

goods «sport« as suoh but oovers a wid« veri«ty of product« and 

•«rrio«a relating to th« aeohanleal and «l«otrioal sanufaetuing 

sector as a vrtiol«.   Th« ita« «achine« and apparatus inclue«« a large 

nus)b«r of oonsuaer durable« olasslfiad a« sachiaery product«, «nils 

convenants and spar«« of such products ar« included in th« nett 

o«t«gory in th« tabi«.    Th« it«» eleotrioal material« refers to 

various products such as cables, oonduotora and th« like which ar« 

01 Morcado de Val ores, 19 February 1973.   (Por 1972 figures) 
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used in the manufacture of electrical goods but whioh art not 

included in the capital goods définition adoptad for this stvdv. 

The axport figure« for parts and components of transport equipment 

hava been specifically excluded, ae these are separately categorised 

in the export olaasifioation and ara not covered by the present study« 
The exports of heavy naohinery and equipment as auoh has been relatively 

insignificant.    Cartain oapital goods items hava baan exported mainly 

to Centrai Amar loan oountries in recent years.    In addition, maohinary 

and components ara being exportad to the USA, soma of them under a 

spacial arrangement between the Government and the automobile industry. 

70.2 As is seen from Table VII, the growth rate for exports in 1970 

as oompared to I969 was 55 per oent and 2$ per cant for 1972 as against 

1971.    The oomponants and spares exported hava generally been of 

comparatively low sophistication, and primarily comprise items whera 

there is a great degree of labour input. 

70.3 Exports of components and parta are likely to grow at a fairly 

rapid pace and a projected growth rate of 15 par oant for these items, 

together with ganaral naohinery produots and eleotrioal materials up to 

tha period 1976 - I98O appears reasonable.    This would inorease the 

volume of export« in the categories grouped in Table VII to 3,572 

million pesos by 1979 and 6,245 Million pesos in 198O.    In fact, 

exports of ganaral machinery products and oomponants and processed 

materials for oonsumer durables oould inorease at an even fastsr rata 

if apacial efforts ware aade by major domestic enterprises.    These 

above trends oan aarve only as ganaral indicatore and it needs to be 

esjnhaaised that tha categorise included above mostly relate to 

relatively low value itsas.   k more dynamic programme for oapital 

goods product ion, oriented towards exports of mora high value product« 

ootid aohieve far better result« on the export front. 
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4.      Faaturee of capital poda  production   in Mexioo 

71. Ina paoe of capital goods   ueanufaotura has on the whole been 

relativaly tl »r in Mexico.   Tet   there haa been considerable growth in 
oertain branchas. 

72. Ilia industrial oeniui of I965 olasiifiae tha production unit» of 

mehinarr end natal fabrication Having morm than fifty workers ai follows5 

Table VIII 

Classification of entarprlees aarmfacturirwr machinery it—» 

of 
Workers 

(1) Ovar 500 

(2) Between 
291 Md 5OO 

(3) Between 
101 and 25O 

Nuaber of Enterprises 

"letZ  
Fabrication 

9 

42 

134 

MechanioáT" 
Machinery 

6 

27 

36 

Electrioal 
Machinery and 
Equipawnt 

15 

41 

102 

TOTAL 

30 

100 

272 

Of theie listad enterprise«   about 80 aure engarrad in the aanufaoture 
of oapltal goods ( non-eleo trical   and electrioal)**.    As to thair 

location, maohlne building plants) are largely oonoaatrated in the 

Federal Diitriot and the Stata of Mexioo, together with Monterrey and 

Ouadalejara.   Sons eejor febrioa-tion and produoer-goode enterprise! 
have aleo developed in Queretaro,  Veraorus and Puebla. 

Censúa of Industry, Mexioo   1965. 

Saall workshop including assail ooaponenti aanufaoturars art 
not included. 
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73*   Dossstio capital good« enterprises rang« from comparatively amali 

engineering «ad assembly units to large industrial complexes under- 

taking heavy fabrication and fairly complex machining.    While a detailed 

assessment of dornest io manufacturing capacity on the basis of field 

studies haa been mad« in Chapter B of Volume III,   it may be mentioned 

here that,   in the non-electrical equipment sector, domestic manufacture 

extends to  (i) construction equipment of various types}   (ii) industrial 

boilers and chemical equipment,  including h eat-exchangers, distillation 

columns, condensers, pressure vessels, etc. up to certain ranges; 

(iii) miscellaneous industrial  oquipment for specific industries, suoh 

as cement,  foundries, paokaging, flour-milling,  etc.    (iv) cranes and 

heavy steel  fabrication,  (v)  pumps and compressors up to certain 

ranges, (vi) gears and gearboxes to a limited extent, (vii) handling 

and oonveying equipment,  (vili) diesel engines and components up to 

limited ranees and (ix) oertaln limited ranges of machine tools suoh 

as engine lather in small and medium sizes and light and medium shears, 

bending machines, etc.    In the electrical eauipment field, domestic 

manufacture extends mostly to medium capacity electrical equipment suoh 

as transformers, motors up to oertaln ranges, switchgear equipment 

and furnaoes up to certain ranges.   While the broad ooverage of domestic 

production  is fairly wide,  the level and range of sophistication varies 

considerably in the above sub—sectors.   By and large, production is 

oonfined to relatively unsophisticated machinery items, with a sub- 

stantial import content.    Production has hitherto been primarily 

geared to the dornest io market. 

74.   A significant feature of doaestio capital goods production haa been 

that produotion costs and domestic prices tend to be considerably higher 

than international prioes for a large number of maohinery products. 

Ibis is despite the faot that labour oosts are substantially lower than 

in industrially advanced oountrits, particularly the USA.    Labour oosts 

in the Mexican metal transformation sector range from 6 pesos to 

14 pesos psr hour for relatively semi-skilled labour, as compared to 
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over 62.50 pesos (US$ 5) per hour in the US.    Labour productivity has 

also bssn fairly satisfactory, wherever adequate in-plant training 

programes were undertaken.    In some plants, it was noted that in 

certain operations suoh as arc velding and in heavy weldments, lower 

man-hour standards have been achieved in Mexican plants than in those 

of highly industrialised countries.    In some oases, ospitai goods 

enterprises stressed the problem of obtaining suitable labour with 

adequate teohnioal background and this may well necessitate more 

intensive programmes of teohnical training by governmental agendas, 

as also by enterprises themselves.    By and large, however, the muoh 

lower labour costs and the high  level of productivity, subjeot to 

adequate in-plant training being provided, constitutes a major factor 

advantags for capital goods manufacture in Mexioo. 

75«   Ih« main reasons quoted by produoer goods manufacturers for 

higher costs were (a) higher oost of raw materials,    (b) higher oost 

of intermediate inputs, including castings and forgings, components 

and auxiliary items, and (c) low volume of production.    In respect of 

steel oategories, the oost differential is fairly high, flat-rolled 

produots being over 30 per cent above US price , while the differential 

on oertain special grades of steel and alloys is even higher.    On other 

stsel produots such as billets, wire-rods, sections and structurais, 

the oost differential ranges from about 10-20 per cent.    As for 

inputs in the form of oastings and forgings, standard parts and 

auxiliary item« such as motors, etc, any generalisation is diffioult. 

A few machinery manufacturers are able to obtain castings at competitive 

prioea and have been able to export    finished products in substantial 

quantities, while others oomplained about the quality of oastings and 

the extra machining that was involved on this acoount.    With regard to 

standard parts also, difficulties appear to be experienced by many 

machinery manufacturers in obtaining adequate quantities at competitive 

prioea.    On auxiliary items, there appears to be a oost differential of 

10-20 per cent in respeot of a number of items.    Thus, while part of 
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the high« costs are undoubtedly due to higher raw material costs, the 

major problem to be eoi ved is Hi at facilities for the production of 

standard parts and high quality castings and forcings will require 

considerable expansion and improvement. 

76.    Ike low production volume of the capital goods industry undoubtedly 

constitutes a major problem.     There is considerable under utilisation of 

oapaoity in this sector, with an average shift operation of 1.6 and with 

most of the plants operating at between 40 - 60 per cent capacity. 

This is partly due to the fact that installed capacities is higher 

than the requirements of the domestic market.    Much of this equipment 

was delivered as seoond hand equipment from abroad (mainly USA). 

77»    The fact that a larga number of capital goods enterprises in 

Mexico have a substantial degree of foreign capital investment and 

oontrol has had an important bearing on development of exports in 

this sector.    Many of the enterprises are local subsidiaries and 

affiliates of multi-national companies, mostly from the USA, and 

while considerable technology inflow has taken place to meet domestic 

demand requirements, there was little tendency in the past to develop 

export markets through the Mexican unit.    Undue dependenoe on the 

parent company for technological information and developments has 

also been a relatively common featire and there has bjen very limited 

effort in research and development.   In oases when Mexican companies 

obtained technology under lio«nsing arrangements,  a clause was often 

inoluded restricting exports.    In many cases, harsh restrictive terms 

and payment provisions were also incorporated.     In some cases,  the 

prices of imported componente were unduly high and inflated costs of 

finished products.   While technological inflow is necessary, it must 

be obtained on reasonable term« and needs to be closely linked with 

local technological adaptation and development of export markets.    This 

did not take plaoe in Mexico to any material extent.    In reoent years 

however, greater efforts for exports have been made by some foreign 

controlled enterprises, both to the LAFTA countries and, in some cases, 

to the USA.    Among the most successful exporters of capital goods 
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producta, however, are some relatively small domestic enterprise« 

which an not foreign controlled, Lav« wholly domestic investment and 

hold no foreign technology license.    It ia necessary that,  in the 

coming year«, a new pattern of foreign investment and collaboration 

ahould develop in ao far as this sector ia conoerned.    Apart fro« 

minority foreign holdinga, auch foreign collaboration ahould be 

increasingly oriented towarda exporta and to the establishment of 

units whioh are internationally competitive.    Technology inflow has 

also to be increasingly tailored to what ia appropriate in the Mexican 

oontext and suitable programmes for training and for resemroh and 

development must be incorporated ae eaaential features of new projeote 
in this sector. 

78.    An important feature, following from the dependence on foreign 

technology in thia aector, ia the inadequate development of facilities 

for designing and detailed engineering services.   Even though fabri- 

cation and machining facilities have expanded considerably, machinery 

and equipment designs atill oontinue to be largely obtained from 

external souroea.    Similarly, engineering aervioes for oomplete plants 

are atill often acquired from foreign agencies.   Greater attention 

ia necessary in respect of these aspects, both by capital goode enter- 

prises and by domestic consultancy agenciea which ahould develop 

greater expertiae in planning and deaigning integrated plants baaed 
on dosMstio manufacturing oapability. 

79«    An aspect related to the use of foreign technological aervioes and 

designs has been the multiplicity of capital goods equipment imported 

into the country over the years.    A typical example ia that of 

industrial turbines and equipment for the augar industry where 

20 to 25 different types have been imported.   Not only does this cause 

oonaiderable difficulty in obtaining aparea and replacements but it 

places domestic manufacturera at a oonaiderable disadvantage«    I* *•• 

important that a certain degree of variety reduotion in the require- 

ments of oapital goods equipment for various branohea is brought about, 



- B1 - 

M a mrart of polio? io that dornestio manufacture oan DO bottor 

planned.   A «tallar probità i» posed in respect of tho standards 

syst«, particularly in respeot of oapital foods equipment.   Multi- 

plicity of standard measurements is creating an increasing problaa. 

It would bo desirable if machinery imports and local manufactura 

oottld bt basad on tha aotrio systsa and in aooordanoa with  ISO 

(International Standards Organisation) standards*    If oortain fislds 
ar« not oovered by ISO standards, tho DIM (Dsutsohs Industrioso») 

•tandards oould bs appliai.   listing sntarprisss are not yat 

following tha atotrio systsn in a masbsr of oasas and it would bt 
dssirable to adopt this system over a period of tine. 

80. The growth of the oapital goods sector in Mexico has not followed 

any oo-ordinated pattern.    To a large extent, it has been the result 

of pressure« of limited import    substitution, combined with coverage 

of a protected, doaestio market and achieved through transfer of used 

plants and equi^roat.   There has also, however, been oommendable 

initiative and enterprise on the part of a number of Mexioan entre- 

preneurs in this sector, together with modernisation of machinery 

and manufacturing processes in a number of units.    Though some of 

the transferred plants oontinue to use machinery and techniques 

whioh have become obsolescent in a highly competitive sector, the 

majority of oapital goods enterprise« oan achieve international oom- 

petitivenees, provided suitable improvements and expansions ara 

undertaken.    The quality of equipment manufactured is, in moot oases, 

comparable by international standards and the problem is primarily that 
of reducing oosts. 

81. The pattern and features of oapital goods production in Msxioo 

highlight the need for (i) identification of the major production and 

taohnologioal gaps in producer goods manufacture, (ii) evolving a 

sonane of priorities intended to oover suoh gaps as are economically 

fsasible to undertake, both from the viewpoint of selective import 
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substitution and export growth, and (iii) preparation of a oo-ordiaated 

development programo« to brin« about a higher lavai o¿ manufacturing 

efficiency, ao that producta can äff actively ooapete in international 

markets.    Ihis must necessarily take tha form of mora seleotivs 

specialisation by Mexioan planta, with advanced technology and manu- 
facturing techniques, suitably adaptad to local oonditiona and 
faotor advantages. 

82.    Tha nature and acal« of oapital geoda production necessitates 

manufacture on an internationally competitive basis and Mexioo's 

growing domestic demand can, at beat, serve as a strong foundation. 

At the aaae time, the country's faotor endowment a in tarma of rapid 

growth, geographical looation, relatively ohoap labour, infra-struoture 

development and other resouroe advantages and facilities oould 

undoubtedly enable the effeotive growth of this bas io manufacturing 

sector on a primarily export oriented basis, provided selectivity and 
oo-ordination oan be adequately ensured. 
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A«     PROJBCTIOBS (F DBmiD AND IMPORTO OP CAPITAL 00006 

83.    Por identifying «»• major gaps likely to emerge in the capital 

goods sector, sn assessment of machinery requirements in Mexioo MM 

mad« for the period 1976 - 198O at two levels.    Firstly, moro pro- 

jections were made of machinery needs for the dornest io market, based 

largely on the growth trends in the industrial branches which constitute 

the main use» of the raaohinery.    Secondly, fairly detailed projections 

have been made of the requirements of specific machinery for the princi- 

pal user branches, together with likely imports of such items during 

1976 - 198O.    In this chapter, projections   have been made of the 

likely imports of various oategories and typsB of capital goods d'iring 

1976 - 198O, on the assumption that the present production pattern of 

such manufacture remains largely unohanged and that no special efforts 

are made for resource channeling into this sector together with 

necessary policy adjustments.    Recount has, howev r, been taken of 

inoreaaed production in existing enterprises for the period up to 

I960, along with expansion proposals which ars undsr consideration. 

The import projections serve to highlight the machinery branches where 

major produotion gaps are likely to emerge in the next few years from 

the viewpoint of domestic demand, ard would constitute the basis for 

examining manufacturing possibilities which are uiscuaecd in ths next 
ohapter. 

1«      Qrowth projections of industrial branches 

84.    The macro projections of capital goods requirements wsrs based 

primarily on the projected investment in fourteen major industrial 

and other produotion sectors, vis.  iron and steel, non-ferrous metals 

(particularly aluminium and ooppsr), mining, construction, cement, 

pulp and paper, sugar, ohemioals and petro-chemioals, food processing, 

textiles, machine tool manufacture, electrioal and electronic industries, 
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M well M agrioulture and electric power generation.    An aaaeaement 

wM made of likaly new investments and expansiona in each of thaaa 

sect ore up to 1960».    The growth traoda naturally variad considerably 

for the various aectors.    Steel production, for example ia antici- 

pated to increase fron 4.9 million tonnée** in 1971 to 6.5 million 

tornea in 1975 and  10 nil lion tonnes in 1980, the lattar figure 

being achieved through the second phase of the propoaed Las Truchas 

ooaplax and expanaion of other steel plants.    Production of aluminium 

ia expected to ria« from 40,000 tonnea in 1971  to 140,000 tonnes in 

19&0, while copper production ia expected to increase from present 

72,000 tonnea, by 8.5 to 10 per cent annually.    Bee idea, for the 

opening of naw mina«, inveatment in the mining industry is expected 

to largely take the form of modernisation of existing mines •    The 

construction indue try ia expected to continue to grow at a rapid 

paoe, with water works, roads and highways, railroads and river 

transport accounting for investments of about 6.1 thousand million 

pesos ia i960.    Cernant production ia anticipated to grow at 7 per 

cent annually with production reaching 14 million tonnea by 198O, 

while paper produotion ia projected to increaae from O.9 million 

tonnea to I.69 million tonnea in 1976 and to 2.86 million tonnea in 

I98O, inoluding newsprint.    Sugar production ie estimated to rise 

from 2.23 million tornea in 1970 to over 3.9 million tonnea in 198O, 

with Bubetantial investments in modernisation and rationaliaation of 

existing capacity.     The production of chemical a and petrochemical a 

ia likaly to inorasse from a value of 15.2 thouaand million paaoa 

in 1970 to 61 thouaand million paaoa in 1980, with a high growth 

rate of over 15 par cent.    Textile produotion ia anticipated to rise 

from 4*79 kga. par ospita in the 1960*a to 8.52 kg«, par oapita by 

198O with a growth rate of ovar 8 par oent.    Investment in power 

generation would continu« to be very heavy, with annual generation 

oapaoity inoreaaing: from 26 thouaand million KwH in 1970 to 80 

thouaand million KwH in 198O.    The machina tool industry, which ia 

*      For a detailed examination of the growth and investment traoda in 
eaoh of thee« aeotora, refereno« is invitad to the report of Phase IA. 

**     "tonnée" refera to SMtrio tonnea. 
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relatively undeveloped at  present,  is expected  to show a fairly high 

growth rate,  with annual  pr<xiuction riBing to about ?',0 million pesos 

by  19>Q0.     The electrical  ;m<\ electronic  industries are aleo  likely to 

grow rapidlv,  with production  larpelv in the  form of consumer durables. 

With greiter strens on agriculture,   investment   in  the Agricultural 

sector  . :     i'rel•: t" b» muc!-. hi^hor during the  next  few year«,     The 

total  volume of  investment   .n  these fourteen ma »or oeotors   together 

with allied branches,   ic ortim.ited to be about   3?5 thousand million 

pesos  in total during 197'.  -  19Q0. 

2.      Capital goods requirements 

q5«    Based on the above investment trends  in the principal  production 

sectors,  broad estimates wert; made of capital goods requirements and 

likely sectoral  imports.     Hie sectoral machinery retirements were 

assessed largely on the basir cf co-efficiente  of machinery  inveataent 

in each of these sectors,  suitably adjusted  to  the manufacturing pattern 

of Mexico.     The import estimates were arrived at  on the baaia of import 

actuals for  1965 -  I969 being projected for  I976 - I9RO,  through 

application of co-efficients derived from the investment trends in 

each sector and on the assumption that do.neatic capital goods pro- 

duction would, by and largo,  follow «isting trands anJ pattarne. 

Table IX indicates the projected totai figures 01  capital goods require- 

ments and likely machinery imports, sector by sector, for the period 

1976 - 19BO (expressed in  196« prices). 
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Table IX 

Projections of capital goods requirements and likely imports 

\<)'¡f  - 19c0» 

(in terras of  19f'   prices) 

Selected Hectors 

1. Iron and "tee] 

2. non-ferrous metals 

3. Mining 

4. Construction 

5. Cement 

6. Pulp and paper 

7. Sugar 

8. Chemicals and Petrochemicals 

9. Pood processing industries 

10. Textiles 

11. Electric power generation 

12. Electrical and electronic 
industries 

13. Agriculture 

14* Machine tool industry 

Total for the above sectors 

Projections of capital 
poods retirements 

1976 - 19?0 

Projectiono of 
likely machinery 
imports 
1976 - I960 

4.0 3.74 

3.V? 2.63 

¿.50 2.72 

9.40 2.83 

2.34 1.34 

/.63 3.46 

3.39 0.70 

18.00 4.18 

7.4;' 3.58 

11.20 11.08 

I5.OO 10.24 

2.53 1.86 

15.84 3.95 

.50 0.39 

102.76 52.70 

Will« aoet of this table ha« been adoptad from the report of 
Phaae IA, certain adjustment» have bean made ie the last 
ooluan in the light of additional studiee made during this phase. 



36.    The gross production of the above sectors constituted about 

50 per cent cf total gross production.    Whi]*> the above projections 

are necessarily very approximate,  the/ serve as reasonably good 

indicators cf sectoral  rcachinpry d<*7v-aid ar.d likely  import  trends in 

1976 - 1980.    It  is,  however,  necessary to also project  the above 

estimates for  the econorçy aa a whole.    Since the remaining production 

sectors were not examined  in detail,  estimâtes have been made by 

relating the marginal  value of required capital goods with   the marginal 

value of total  investment.    This ratio is estimated to be  ¿2 per cent 

for the remaining sectors as against  33 per cent for the fourteen 

selected sectors.    On this hvpotheeis, domestic capital goods require- 

ments are expected to  increase from 10?. 36 thousand million pesos for 

the fourteen selected sectors to 174 thousand million pesos (in terms 

of 196* prices) for the economy as a ¿hole, during 1976 -  198O. 

Capital goodB  imports  •"or the economy  are likely to be of the order 

of H thousand million pesoB  (at  196^ prices)  for this period». 

87. It should be noted that  the above demand estimateß relate primarily 

to the domestic market and that possible capital good« exports have not 

been taken into account.    Such exports have so far been relatively 

insignificant and have mostly consisted of machinery components and 

parts.    By 1980, however, the export pattern should huve been changed 

considerably and, though no macro projections have been attempted in 

this regard, this aspect has been taken into consideration in the 

next chapter for identification of specific machinery items having 

adequate manufacturing potential in future. 

88. The projected demand and import pattern of capital goods were 

assessed in terms of specific products and machinery items.    For this 

In the report of Phase IA, this estimate was mentioned as 
83 thousand million pesos.    Figures available subsequently havs 
necessitated some ohanges in individual equipment groups and a 
slight increase in the total. 



-    fv)   - 

purpose,   the pant  import  figures  for specific machinery products and 

items were  in i ti.illy projected   for   the period  1976 -    9R0 on the basic 

of growth trends in the production sectors using such equipment. 

Thereafter,   Fui+able adjustments wore made of these fiprirea  in the 

light  of  a survey of domestic capital goods manufacturine capacity 

for :nost  of  the t ¡>ecif ic machinory  iterr.B,   includila new investment 

expansion proposais which were, «ither under implementation or under 

consideration. 

ß9«    The  import projections for vari our. capital poods  items have been 

prepared  for  ¿(>  such grou.e and   predicts  (classified as A to 2 

categories).     The  import values,   if not mentioned otherwise,  are  to 

be understood covering the period  197^ -  19RrJ,  and average annual 

import  estimâtes have to  ue   lerived  from  these figures.     The values 

have been  eipr"t,8e<ì   ir  fixed prices,  biped  on  ^<)C0  prices.     The 

classification followed has been  that of non-electricii   and electrical 

equipment,   the former being frrther sub-diviied  into  (a)  eauipraent 

utilised   in various production sectors and   \b) machinery specifically 

used in particular sectors.    Further  alassi f ication has been done in 

respect  of Boecifir  items ar.d  eub-ixams which could be clearly  identified. 

90.    The period  19^5 - 19^9 has b3en assumed as  the base period  for 

capital goods  import projections,  ts thi3 period ^epiesented a period 

of fairly dynamic growth in -nont production sectors,  including machinery 

and cap">-t->l   ~cr>dn nrnufic+ure.     TXi-ing +hie neriod,  capital goods 

imports were of the orcter of  36.9 thousand million pesos*.    The past 

trends in  imports and the distribution between nechanical  (non-electrical) 

and electrical equipment can be Been from the following table X. 

According to SIC classification. 
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Till«? 

Total  importo and capital goods imports during 

(values   in million penoc) 

Year Mechanical  equipment 
(non-el ectric-il)     f 

"lectrical 
rVjuipment 

Total  capital 
floods  imports * 

Total      ! 
imports ] 

1965 ¿,7?5 24.6 1, X7 C.5 .,062 31.1 19,495 ' 

1966 5,040 ?5.12 1,4« 2 7.38 6,52? 32.5 20,065' 

1967 5,6oñ ?V^7 ",01 P. 9-23 7,6?6 34.9 21,Q53 

196« 5.32R 23.q 2,620 10.7 3,44? 34.5 24,501' 

1969 6,227 23-97 ¿,6?5 2C.11 M52 34.08 25,975 • 

1970 6,872 22.34 3,245 10.55 10,:i7 32.89 30,76c• 

1971 7,047 23.42 3,004 9.9« 10,0^1 33.40 30,091 • 

¿Bgu*l_ 
rate«: 

Growth 

1965 to 1970 7.5 21 10.8 

1965 to 1971 6.6 15.5 8.8 
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>1.    The share of capital p-onáe  imports increaaed from 31.1  per oent 

in 1765 to  ^.9 por cent in  1970,   the highest share being  in  1967 

(W.r, per    ont).    The growth rate of capital  tfoodn   imports has been 

higher ih-vn   th-t  <-.f total   imiortr   in recent  yearn.     For tho Dtriode 

V/,', - 1970 and   V/-'. - 1971,   tho proviti-, rates of  import? were J.'j and 7-5 

per cent respectively while  the pro--th rate for capital roods  imports 

wero  10.« find   'V percent respectively.     In the capital  roods soctor, 

the proportion of electrical   »nuipment  imports haa  risen considerably 

since  19C1;,   because  J!' a ! -rr»r -^wer generation propram-e and 

increased  requirement of more e  phinticated electrical  and electronic 

equipment.     In  projecting the  likel"  importa of specific capital  goods 

items .and i-roupr  also, thv period   19^r» -  1<*9 han  been taken as  tho 

base period   and  individual growth  co-efficients have been  applied. 

The likely  trends  in demand  and   imports of rnecific machinery groups 

(at  196^ prices)  are discussed hereinafter,  «hile  the projected  imports 

(expressed  in  196° price*)  of specific caoital goods groups and  items, 

including raa.ior sub-items are riven in Schedule II  at the end cf this 

chapter.     It must be emphasised  that  these trends  and projection!» are 

based on existing autonomous growth trends  in the economy and do not 

take into account the additional   impact of a specific and comprehensive 

programme for development  of the c.-.pital goods sector as may emerge on 

the basis of this study.    The projetai  ú.^rtc  for   -:.iious capital 

goods categories have been further subdivided for each of the fourteen 

selected production branches which are major ur.ers of capital goods, 

together with one sub-heading covering "Remaining production activities". 

Ihia break-up is furnished at Schedule III at the end of this chapter 

and gives a broad piotare of the likely pattern of capital goods 

utilisation in Mexico during n?6 - 19^0. 



- 9° 

(i)    Non-electrical  equipment  (common-use) 

(a) Power generation machinery (other than electrical  machines and 
equipment 

9?.     Tliia  sub-sector covers at?:un generators (including high pressure 

boilers),   oconomis*rG, condensers,   super-heaters,  gas-recovery onita, 

3tean engine3,  internal combustion engines,  water turbines,  nte.jn 

turbines,  etc.    With the rapid expansion of power generation an« 

pulp and paper,  sugar, >nemicai  ani petrochemical   uid other related 

industries,  demand for such equipment would increase considerably. 

Technologically,  a considerable proportion of such equipment could 

be produced  in Mexico, but  production has not developed EO far due 

to various reasons.    It  is expected that  imports  in this sub-sector 

would amount to 9.O5 thousand million pesos during  \^^(  - I9B0.    The 

import projections for specific  items and Bub-items   including spare 

parte, are  indicated in Schedule II.    Both in respect of  the specific 

items and spare parts therefor»,  there apprears prima facie to be 

considerable scope for the development of domestic production,  except 

in respect  of certain highly-sophisticated equipment  in this sub-sector. 

(b) Machine tools (for metal working) 

The demand for machine tools  (both for chip-removing and chiplecE 

forming)  is likely to grow very rapidly during the next decade.    For 

the period  I976 - 19^0,  it   is estimated that demand,   including a 

relatively small export element, would be of the value of 4.03 thovsarJ 

million pesos.    Production of machine tools    is also expected to 

increase substantially and considerable expansion of some existing unitr- 

is contemplated at present, besides the establishment of a new project 

for the manufacture of parallel lathes and milling machines.    Nevertholes3, 

talcing into account the present proposals for expansions and new enter-, 

prises, considerable imports would still be required, both in the 

categories in production,  as well as remaining categories and special 
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purpose and sophisticate machine toólo.     The val je of machine tool 

importo   luring yjj'> -  TfîO is assessed at A.ry' thous'ind million pesos. 

The details of  li'/ely   irrporta  rf various categorie" of machine tool:: 

are ^ivr-n   11  ''-hulule  TT.     ' ::   w'rirt   th 1.-3,   'lomrsti'-    TO-H^tion 

inclusive of the proposed new plant  l'or parallel   lather   and milling 

machines would  cone to  only   1. :jr>  thousand  million pesor   ir.  tías 

period.     There   íB undoubtedly scope  for considerable expansion of 

iomestic machine tool  manufacture.     rho Epeciric categories which 

could  be    onsidered have Leon dincunned   in  the noxt chapter. 

(c) Other netal processing machinery 

While most 1   tofonen of metal working machine tools have been 

covered   in the previour  paragraph,  ras-opcrated  ;•   lding,   cutting,  etc. 

appliances ••'hirh are commonIv used  for  the machinery   industry in 

general  have to be taken into account.     The  likely imports of such 

items '-fould be about  56 million penos  for the period   1 p'i -  19^0. 

(d) Packaging, weighing: and spraying machinery 

nbccluc'ing paskaging equipment  such  as canning and can-manufacturing 

equipment for the food  industry (sub-paragraph (m)),  the principal 

packaging machinery which are domestically produced are machines for 

(i) cleaning, drying and  tilling battles and packets,   (ii)  filling 

and doBsificating solid products,  including those with registration, 

(iii)  filling,  packing and closing in automatic processes,   (iv) doing 

two or more of these functions  in one unit,   (v) bottle-packing and 

(vi) gasification of beverages.    The total  import estimate of packaging 

equipment for 1976 - I9BO amounts to  I.19 thousand million pesos.    Ilany 

of the imported items could be domestically produced,  largely through 

expansion of existing enterprises.    In weighing machinery,  the principal 

import  item is equipment with automatic indicator or with printing 

mechanism in respect of weights above 1,000 kgs. and likely imports 

during 1976 - 19fi0 would be 81.1 million pesos.    As for spraying 
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machinery,  this  includes  equipment for painting or coating surfaces, 

motor-propelled powderieers,  pesticide sprayers,  fire ext ìnguishers 

and aerographic pisto]n  for compresoed fluids.     FYo.iected  importB of 

Bpraying equipment d'ir.ng  197'1  - YfîO aro  estimato*! at 4;'<0. i million 

pesos.    A oonsidorab1« proportion of these   itera» couli  be dome«ticall y 

manufactured,  as demand   in  fairly hirti .imi  an   thr  technology   involved 

is relati/ely unsophisticated. 

(e) Hoating and    co^ liru^ équipaient 

The principal   items   imported .tt present   ire (1)   industrial non- | 

electric furnaces,  mainly of weighto above  1,(.\X) legs,  and  spare parts | 

for such furnaces,   (li) heat  treatment and cooling equipment, ? 

including double-wall ani   iouble-bottom equipment, heat  exchangers of * 

high capacity other than those used in the surar industry,  vulcanisera 

and pre—vulcanisers except  for the footwear  industry,  and evaporatore 

of higher capacity,  (iii)  industrial air-conditioning equipment, • 

usually above 1,500 kgc.  and refrigeration equipment,  and  (iv) gas 

generatore.    While mot>t  of the above machinery categories are 

domestically manufactured up tc certain capacities,  imports have taken 

place within these capacities as part of composite machinery supply 

for certain projects.    For the higher capacities, domestic demand 

may be considered  if domestic manufacture  is  to be undertaken.    The 

total projected  imports of heating and cooling equipment during 

1976 - 198O is estimated at  3.<# thousand million pesos,  with details 

indicated in Schedule II. 

(f) Pumps. compreBBorB and centrifuges 

Although there are a number of piante manufacturing pumps and 

compressors of various types and rangée,  including affiliates of well- 

known USA manufacturers,   imports have been very substantial and are 

projected to increase considerably by 1976      19^0.    The types of punps 

likely to be imported include water pumps with spare parts for engines, 
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>il   pumpt!   w)   iifrir<"'[ ,   'n ,»f:tinn    r unpn   a."!   npir«?',   rotar/  pumpa, 

Alternative pumpn and  ot(:<r tumpn    or heavv—luty  operations,  such  as 

boiler  feed pumpn,   love   ;irrv;l   tue w^ter  pir.ps,   nlirrv,   sand and 

seware punrr.     T^til   inpnrtr   -"** "'¡->nr   d :rirw 1>7'   -   19""  u;  expected 

to  be  over   1.'"   •hcu3and  millón  ;icno8.     AP   f'T compreBPr»rR,   the 

orincipal   itoms  likel/  'r  b»-   importai   durine  19 7 ^  -   1)30 are air 

compressors <~r motor conpreriBora,   intuirai   cot or comprese ore  (X5  to 

1,000 hp),   interrai  compress^rF  (10" to  c't'M> hp),   turbo compressors 

for air   uid other gases   ind motor ... irr.nrpasorn for refrigerators.     The 

tctal   in.ports of compressor:,   in  Ukelv  to be of the  order of 2.ft? 

thousand million ree^c   in   U '    - I'^o.     The   import   of centrifugée 

(excluding auf.tr centrifuge )   in   tine   likely to be  í    îrlv substantial 

(1 ''7.Î million  peros)   p-jtic ••larlv  machinen  for concentrâting, 

aupar.itinp and  clarifying  li raidn.     '.     ir^e proportion of these items 

could  be domestically nani;f:ictured   through  expansion  schemes,  provided 

the demand could be standardly;1   in  »eichte   mi capacities of specific 

equipment,   so ne to minimise  the variety  in   'ypes and ratings. 

(g)    Lifting,  loading -aid conveying equipment 

Though considerable domestic capacit '  exists  for  these items, 

projected  imports during  W?6 - V)c'.0 are of the order of 2.35 thousand 

million pesos.     In lifting emipme^t,  the principal   items being 

importad are large bridge cranes,  mobile hydraulic cranes, hydraulic 

jacks  (above  1.? kgs.),  pulleys ; ad t ckles  r\nd electric and non- 

electric capstans.    As for bridge,   tower and travelling cranes, 

domestic capacity is at present about  55 Per ceivt °f requirement 

(mostly comprising structural parts) which is likely to increase to 

over 60 per csnt.    The requirement of escalators is  also likely to 

grow considerably, particularly with major extensions of the METRO 

Bystsm.    As for loading equipment,  the principal import items are 

stackers and portable elevators,  including heavy handling facilities 

at porta, which are being expanded considerably. 
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(h)    Other ina.:hin..i'" 

Various miscall-_ncou-  non--ele< trical  machinery  commonly used   in a 

vide raryre of  industrie;- wuM  alrr' require  to b«  imported on present 

rarures  of    omertic  (•r^'icii'm.    l'ieae   include  (i)    calendering and 

similar rollinr rc.achi r.er-,   ( "• i ) machinery  for  rubber  and nlastics 

industry euch ar;  ' xtvi lin/*   vn-:   in,potior,  (up to  .",r< and more) machines, 

cutting and  stamping nncMnes,   -i<*itPtors  and militi* machinery   and  spare 

parte;     (ili)  (Krairn.i,1   fir :n>-tal  co-tin/.; 'tni ^-\1 vaniBin/*;     (iv) 

machinery far wood-treatment,    it'*.,     (vi  propres for penerai   and 

specific usen,   rue h   \r V/div.ulic pre^re^  of medium and heaw capacity ¡ 

and multiple pressen  li- t'T^  re-treaninr etc.     aid   (vi) mixing and 

crushing:-^mium-mt  of medium ,ind  l-.iph carici tv. 

(i)    Machinery p.-'xti   rm>;   accessories 

The  import  <>f ~ac' ir.fr-  p T4
.?-   ini  accessories   IH  also  likely te be 

verv heavy arid  if; pre tucked   ti >e if  fh" order of    .?'   thousand million 

pesos in  197*" ••  19'"C.     It '-•ou'ld  larp°iv comprise of (1) powered tools, 

such as machines  for p^oceßsin^ wood,  plaen,  plastic  materials,   etc. 

and parts and accersorie"-. thereof;     («.i) ball  roller and needle bearings; 

(iii) moulding bo* ou and moulds-- of different tvpes,      (iv) taps,  cocks, 

valves and similar appliances,     (v) truismiEFion shafts and cranks, 

pulleys,  etc.,     (vi) gearr or fric.ion wheels of different tvpee and 

capacities;     (vii) reducers!,   multipliers,   etc.;     (viii) pulleys and 

clutches;     (i:.) -.et?] -pi act i c  jointe and  (x) other non-electrical partß 

and accessories.     In respect  of those i teme,  there  is considerable scope 

for increased domestic Manufacture,  though standardisation of specifications 

would be neco33ary  in many cases. 

s   i 

li 
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(ii)    Non-electrical  equipment  (specific industries) 

(j)    Z'T'iipment for cteel plants and non-ferrous metals production 

93.    Hith conjide^able expansion projected  in the production of steel, 

oopper, aluminium and othor non-ferrous metals, considerable imports of 

heavy machinery items would ba necessary for the period 1976 - 19^0« 
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The tot-il   volume  of nu o h   importe  \v.  OB ti mat ed   to '••:   about   1.',H  thousand 

milli-n  pesor.     The principal   nanitn!   goods   in.•  li Vol"  to be   importel 

lurinr  V)7'> -   1>0 eyol'r'inr the m-.ch ìnery reoair«»m«ntn of r,h.->ßi_'   I  of 

the Lin  TYnr»'-r  f'of:l   c-inolov  -r^   ^ i )  l.T>rt   funv^e   and  h^i'inp  oo"Jip- 

rrmnt,     (11)  conveyor-,   iadloc,   mr'jt  mouler  and  canting machiner   and 

(lii) rolling mill  *>TUipment   and  r'lü thereof.     'Hio demand  for cart 

rolls  (up to  and   abov»   1   tonnnr)  for eyirtiri,- and  projector! plants  is 

fairly high, 

(le)    Mining,   conBtructior.  and  cement   equipm-nt 

Considerable domestic  production of (.onntrwtion equipn^nt   is 

taking place and  the r,ti\<.r   it»mr likelv t~  be imported during 197'   - 

I9WO are;      (i)  heavv  duty  perforât ing machiner,,   which are  auto- 

propelled  and weigh more than  1,r»00 1er-.,     (ii) scrapers and graders 

(weighing up to  1° tonnes);     (iii) concrete finishers  (spreaders). 

In the mining Bector,   imports would   1  rgf I'-' comprise mineral crushing 

(with ball grinders above   }C tonnen  in weight),   sorting and moulding 

(Tiachinerv,   agglomerating ernupment,  for brick production,  ceramic 

stovee,   etc.,   together '-'i + h  glass-working machiner?.     In the cement 

industry1   the  principal   imported   item vmild be the rotary kiln of 

high capacity  (7C,0 t/A  and    -bove)  an-1  reare,   ao moat other items could 

be domesticali^ produced. 

(l)    Pulp and  paper machiner- 

There  in comparatively  little domeetic production of pulp and paper 

machinery  in Mexico and moat capital goods items  in thin sector are 

imported.     It  is estimated  that machinery imports for cellulosic pulp 

would be of the value of  ^l1).0 million pesos, while equipment for 

manufacturing paper and  cardboard would be imported to the extent of 

507.3 million peso« and paper cutting and other machines for making 

paper and cardboard articles would account for a further 511 million 

pesos during 197^ - 19^0.     The spare parts retirements of pulp and 

paper machinery are also expected to be considerable (1^2.2 million pesos). 
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(m) "Sugar and food processing enuipment 

"hile mopt items cf sugar machinerv can be domestically manufactured, 

turbines and centrifuges continue to be imported, along with gears and 

some smaller items,  nie oast rrovth of the induotr- han renulted in 

considerable multiplicity m the type of equipment used, and stand irdi- 

sation of turbines, pears ini centrifuges is ver1/ necessary. \a  for 

other food-processing oiuipment, the principal imported items are 

(1) cylindrical flour mills, including steel cylinders»  (ü) kneading 

machines;  (iii) emupment for biscuit orodurtion,  (iv) machines for 

producing spoletti 0r o tting meat md lisi., etc. and (v) machinerv 

for the tobacco ìndustrv. 

(n) chemical production equipment 

Most of the emiipment for chemicals and petro-chemicals such as 

pumps and compressors, heat exch uirerrs, ev-vporators, etc., have been 

covered in the earlier sub-paragraphs. The nnlv items which need to 

be ppecificallv incorporated arc- larpe storage tanks, which may have 

to be imported to the value of ^M..: million pesos, if domeBtic manufacture 

of such larger sizes is not undertaken b" Wr. 

(o) Textile production equipment 

ThiB large sub-sector is of special significance as almOBt all the 

principal machinery is imported. Some years ago, the production of 

looms vraB undertaken but had to be discontinued. Imports of textile 

machinery are likely to be very high, particularly because of the need 

and likelihood of modernisation of existing unite. The likely imports 

of textile machinery, including leather machinerv, is estimated at 

8.09 thousand million pesoB, the details of which may be seen in 

Schedule II. 
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(p)    Agricultural  machinery 

On the banin  of nw^tinp prtviu"* ion,   import nrojec*ions for this 

sub-sector during ?'V*, -  19D0 are estitiv.tod  at   ">.!] thousand million 

ncsos.    "^lie would be mainly   ir.  the  form of  agricultural   tractors 

(both wheeled   and  caterpillar)  though other   fair-, machinerv  likely to be 

imported   include   (i) harrows  or «raderà,     (ii)  cultivators  (ploughs), 

(iii) threshing mftchinen with packing equipment,     (iv) mowing machines, 

including maize-mowing machine!!,,     (v) dairy  erruipment,   including 

"iilking machiner,   cream separat ore and  other  erruipment  and   (vi) various 

other items such  as pmer:eB for wino-making,   tncubatorr   tnd other 

equipment.     Prom a technologic»!  viewpoint,   mort of this    erruipment can 

be manufactured   in Mexico. 

(l)    Other ecruipment for specific  in^us4rioe 

\n important sub-sector not covered  in the other rub-paragraphe 

is printing and  bookbindinr.     Projected   imports during  M'ir - 19°C 

are estimated  at   1." thousand million oesoB,   maini' on  printing 

ecruipment,  type-making and Betting machiner"-   and bookbinding emaipment. 

(iii)'n.ectrical  machinery and equipment 

(r)    Electrical generatorp  and motors 

94.    The generation of power b' the Comisión Federal do electricidad 

is almost entirely undertaken through imported power generation equip- 

ment.    On the basis of the power development  programme up to 19p0,  imports 

of large generators ara estimated to be of the value of 2.4? thousand 

million pesos during 1976 - 19R0.    At present, generators are produced 

only up to 150 »rw in Mexico.    As for eleotric motors,  these are manu- 

factured in considerable volume, but for the most part up to 200 hp. 

pnly.    '-fliile larger motor«    of the AC type are not produced, DC motors 

are not produced even in small sizes.    About  30 per cent of motors are 
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import«1   ,e special     omnonentf--.     Likely  snorts of motors during 

197*   -  y^C are estimated to bo   I.V.   thousand lillion pesos,  of which 

almost  SO Der cent constitute motors not produced   in Mexico fit present. 

(«)    Transformers and  circuit-breakera 

liiere is considerable muiuf icture   -f transformers m Mexico and by 

i1?"?''  domestic  capacity  sho'H  be aderite except    n   respect  of high 

capacitv units.     I!' the  latter type  is not undertaken,   likely  import» 

during  19""   -   < ^0 woul '  be   about   1.9/1  thousand million peso»,  mainly 

of unite  above   "»0,000. kgs.   reicht  in  respect   of  ^o kw and /OC Ir-- 

transformers.     7ome  importe of static  converters  and  rotating converters 

are also projected.     Tre requirement  of spare parts   is also likely to 

be considerable.     \B  for circuit breakers,   import«   -.re pro.iecte-' at 

i.s thousand million pesoB *'or vy>   -   v/'V,   including relays,  section 

switches,  circuit  sele-r^p,  projection apparatus,   splice and connection 

equipment,  resiGtences,  potentiometers ani control   nT dirtribution boards. 

(t)    Electrical   insulating machinery 

The growth  of domestic manufacture  in this sub—sector has been 

rather limited  and  consemiently the  import  promotions for  19?£ - 

19°C based on existing trench  are ruite high,     estimated import« during 

1976 _  19RO are about  7/> million peros,  the •.ior  imported  it MM being 

ceramic suspension insulators for power liner and  insulator fitting« 

for electrical  equipment  3uch as transformers,  circuít-breakers,  etc. 

(u)    Telecommunication equipment 

In recent years there has been considerable growth in this eub- 

sector.    New projects are under implementation for telephone and tele- 

graph emiipment bv two ma.ior manufacturers.    Nevertheless, desead for 

VHP and external communication equipment and spare parts for existin« 

Installations is increasing rapidly and imports of two thousand million 

pesos are projected during 1976 - 198O. 



-   101 

'v^    'lectrical msaauring   uri  control   i ti rt rumen tr• 

'Itiis mib-eector ,:r'vrr •   a i m> • •    >f   .<<•    f   -sort     r   -hich  are manu- 

factured   in ".eneo   ir  to cert-.in  level.»,     "evert^cleßr,   uniese  existing 

capacity   if;  auiiplemrniuii,   Ukeiv   imports   in   1 '• 7-    _   1/ C would   be  of  the 

order  of   1.'»     thounan'  million   '.erop.     Th»>  principal   items which  rn-y  be 

imported  are three-nhaee watt  hc*:r metern,  imiti netem,  voltmet ,TR, 

oocilloacopee  and  atrpereneterc,   beeide" meacuritv  inrtruments  fr r non 

electrical  ma/mitudef;,  re/rilation  or   inalvei?. 

(w)    " lectrical  and  other  tools   (including bind-tf.lt, ar.d cutting tools) 

'loneidenble production  of hmd-toole  IB  t kkinf place in Mexico nt 

present,   the  total  volume  b"itv erti-nteì*  --t  over   IT' million pesoe   ir, 

1970 and constituting ' c per  cent     f rp-uir^-ntB.     \  »,r   volume his 

aleo been  ~xported.    ''ith  dem md  -rrowtr.,   •:,« li>el- ?ip   in production 

iE estimated   to be  -if  th*  value of r ,:.  million neros   Kntv  1 9''   - 

VJ-'O which  would  hav»-  tc   bo  covered  b'   imports   if  additional   doneetic 

production doe? not  t '-o pi-.OF.      üootro-^'-'.mic':.1   band-tools   (with 

motore) would  constitute  ^bo- t     1   per cen +    ¡i' thir  amount.    The manu- 

facture of mittinr-toolp   '.  s  airo prown rari'b    11. recent   "PITS,   with 

domestic production of  10C millior  peso?   in  v-->lue b-   1 )T.    ''ith growth 

of the machiner"   industry,    demand ' JUH CTV • raor* rapidi"  in cowing 

veara and   is  likely to  increase  +        '; •"..".'.. -r.   pesoe   i.    i)'"î    nd   V4 

million peno« bv  19°0.     If  the present growth rate for this sub-sfeotor 

continuée up to  19'?f ,  moBt   of the demand   increase can be covered  bv 

domestic production.    It  IB,  however,  estimated  that there wnuld be a 

production shortfall of   >«> per cent  in  197S and  about   °0 per cent  in 

19SC,  which would imply imports of  '10 million pssoe during 1976  - 

19^0.    In addition,  the demand  for inter-cianir«*ble tools,  including 

dies, would (rrow considerably,  with rapid expansion of the machine 

tool and hand  tool  industry     The import* of such tools  is estimated 

to bs of ths order of 1.19 thousand million pesos during 197* - 19*0, 

unless substantial domestic production is taken up of such ltesw. 

Banamex - "Herramientas de Nano" 
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(*)    "lactric funucsB anri  electric wltUryg and cutting »ppajratus 

Vhile dowastic capaci tv  fr electric  furnaces h*a baan created in 

Mexico,   thin  IB  limited   to  r-ort lin r*w«"F   >nlv.     Mith   the #jro»rth of the 

«achinerv   aactnr,   it ip frtiiB,t*1 th\t  liVeiv  import« of furnaces and 

of electrica  ^uttin^   \n<i   vel<in# toolr   ir   19"".  -  19°0 would   b« of the 

value of  over V) million   rmtor.     Th* principal   itene  likelv  to be 

importad   %re arc furnace«,     ther fumara fer thermic  trettSMnt, 

weld in* and  cutting machiner  ^f *-ener~tnr cr trfuieformer  type*  and 

machines  for r^aist'uicr ««am  *eHiry. 

(y)    OthT electrical sguijaent 

Telili   a\ib-aect">r i?   intended  to rover miscellaneous  electrical 

aquipaant  mue*    c Y-rtv   ippar*tus, accumulators,  thermionic valvas and 

tubas,  photocell«,  trweiator«,  <ii.>lea,  electromagnets,   capacitor«, 

electrical   carbons v»d  inaulated -nree and cablee.    Demand  for auch 

it aas IB projected to unrrm rapidly «id on tha basin of ^Tietiiy 

nanufocturiitg capacity with tread innre&a««,    he likelv  i «port s of 

such itasi« ciurla* 197* -  19\' est ISA ted to ba 1.¿« thousand at 11 ion 
peaos. 
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(ìv) Puawary  of   Import   Projer-t ionr; 

-iS.    ">!• nbov*  nro laotioriB ir*   r. inwmrine'i  in tr«  t-iì>l* Yielow, 

Tabi.-  "I 

Inport «r.timat«« for ^ipitil goodg (li cationes) dtfinj; 
197^ - T?B0 [in thousand million peeo«) 

Moa-«l«ctric»l   »quipwent   (common -  1. ) 

*. Pow«r r«nerition machiner/   i'^th«-r tv.-n electric ¡1 
»»ohm««   ini  frmpment ì 

t. Mich in« tooìp (chip removing'   uid  »hiplcar.   f&rmlru') 
e. Oth«r >»«tiil   working inchiner-v  (for w*Hin^,   cutting,   ite. ) 
,i. PwckñfiTif,  w»i<tf,in#  md Rprivin** unchin'-r" 
a. H«atin#   *rd  cool in* «"uiiwwit 
f. Pumt>r,   compreBu^rf   aid  r«nt.rif;^*eB 
<r. liftinr,   l<"-ndiv   inH   ~^nv«-'irv equipment 
h. Oth«r machiner' 
1. M*ehm«rv   i>%rtr and  vr«(iririfi 

Non-cl«ctric*l  «guiBMmt  f apoci '"ir   me ot!i«r than   i.   -   1.) 

production 
nt   ìndup'ri«« 

j. rX9mì  vtd  non-f«rrou« w«t   1 
<. Mininf, conutnctin*  «^ !  c 

1. P?vp«r «Mi  pulp ««jrmf%c tur« 
• . ^ufmr  VA   f°°^ "»M'iftior 
n. ^«»ìe^   production 
o. Taxtil« «anufactur» 
p. \|rricullur*l ««chiner 
o. 0»h«r «mâip»«nt f«r «r«ctfic  industri«« 

9.01) 
/. r, ' 
0. r/ 
1. ?S 
ì. 
s. -1 

^ 
^ ?> 
' .r 

1.93 
4.->9 
1.41 
1.1* 
o.r 
^.09 

00 

:i«ctric -chi— «* «nuiiitnt 

r. 
• . 
t. 
u. 
V. 

M. 

I. 

y. 
• . 

Kl«ctrio«l f«n«r»tor* «n«i «wtor« 
fr«*«ffle»»r« %M «ire« it br««k«r« 
Isetrioal  tMwUUar- «quipwnt 
T*l*ee«BNMÌc»tiofi «muaMnt 
~l«*tr»c«l MMurinr «mi control  tnntMMWta 
RlMtrieal «ltd oth»r tool« 
~l«etric furwtc«« v* «i»ctru  mirili* *mA outtimr 
>pf«r«tu» 
OllMT «l««trlo.»l   •gplpMHlt 
Uat4«attfì«4 QMVltal «e«*«  tt«M 

^.7« 
5.44 
0.77 
2.00 
1.36 
2.U 

0.57 
1.4* 
4.3? 

T0T4L "3.Í*. 
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96. T»ie «»bove projection« of capital poodtt importe are bv no aMuin 

«ihaustiv« but  thev cerve to hi>rtil irht  the p-incipal machinery 

manufacturing branche« where eubetant Kl   îaportu  mav be necessary on 

the baaia of trends    n denruid and   in domestic manufacturin« capacity. 

The break-up of principal   iteme   and  .uib-itemu   inder ear.»,  of these 

catearles,  which   is nhown  in   -rhedil*  II fnves  a  more detailed 

indi ation cf the   likelv pattern  of machinery   import«.     Vorkin*  °n 

the basia of the   import  el   unification,   it ha«  not,   however,   been 

poBBible to eeperat«lv project   the  imports ^i   exs« components  end 

processed materials,   i»  th'»ee %re  not  feoaratelv   clarified and   are 

uraallv grouped   together i.ndnr   voeseoriee or spires.      'onseauentlv, 

import pr^iectionp   in r^eneot  of  o*Rtin*rf>  and   rnvin^s,   or particular 

component« such  as pear«,   v. ve not  been made aenarat<»lv   and  these have 

to b« aasea«ed  directly  from the  «urv«v  of dornest ic machine iruildinff 

c apac i t v'. 

97. It  is   important  to stresp   that  the   ilove demand  and   import 

project i on« are not  intended to  provide anv conclusión« rejnurdin* the 

practicability of undertaking domestic manufacture of one or other of 

th« product« where substantial   ìmoorte have been  proiected.    What does, 

however,  «nere«  i« the f,ct  that  the level  of machinery  imports  of 

veriou« categorie«  ie  likelv to be of considerable magnitude dur in« 

th« latter part  of thi* decede.     aether or not   this would  justify the 

establishment of additional domestic productiori capacity  in particular 

capital #rooda branche« would depend on the «conoauc and  technological 

feasibility of manufacturing variou» «echinerv  iteme efficiently  and 

oospetitively by   international  etandaras. 

9C.    It al«o need«  tc be reiterated that  the above pro .lection« do not 

take into aocount  th« likelv export possibilities of partió lar «Skohlaerv 

lteaa.    ""»port projection« have nece««arily to be related  to spoeiflo 

product« eiid oalv soae «en«ral conclualons ar« possible end have) tee* 

Mi« in a later ohapter, re#ar4injr «xportabilitv of saohiaery eassufeetured 

in »aiieo.    4t the eeae time, the likely export potanti»]   in raspici of 

particular i teas would play a vital role in th« determination of eeeeoaic 

viability of spécifie machine bui Idia* protect«. 
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,„K„Tì.... H 

Detailed    l-tsmf ìcitiun -.f   :uiiUl  'J-»odo Import Projections 

f-T pjnori   197^  -  TV'' 

(Plflrures   i" million  peaop at   19*"' pricee) 

"l*8Blfication 
.(•cording t0 Deecrif • i-m 

Pr'^'jc' l'xn   1 j»7f  -  1 jt'-C 
roar*   Itemi "»«t-iiled  items 

711.1 Stnim *ener%torp   incluriiry V'T,.''" 
hi^h  pr se ire  loilerr  for 
thermal   power  ptttionr 

TH.? Boiler-houB«  olvit   (ìnclu- •/i'.,r,./* 
diiyr économisera,   super- 
heaters,  condensera,  eoot 
ramov re,  K%B rf.c >verers, 
•te. 

711. ì oteara finffinea,   includine 197¿.7« 
ntationarv  staan ervrin'B 
with  aelf-cont^inad 
boilern vid  steam tur- 
bina« for  thermal  pow r 
ftt&tiOflti 

711.5 Intarmai combustion 4^11.5 
«Vines,   sth'.-r  *van  Cor 
aircraft 

Nain  items 

Out-board ati|rin«s 

Diaaal «if ine«  .""jO-ó, 
500 hp.  for toats 

Diaaal anginas   lc)0-6, 
5OO hp.  for othar 

Olh«r lardar <Uaa«l 
anginas 

lkploaion anginaa 
(fMolin* en#rina«) 

199.7 

606.7 

^76.? 

V7.9 

fttaaa tttraa i tea* includa action*«! vaouMs of 1,500,   J00 and 1,500 
•lilis« pases of import vnlus* of boi law, boilar-Houaa aeuipoant and 
itaa* turfcinaa raapaettvalr far thaiaml panar atatiom dsduead frasi th« 
arajastiaa« of Off* a futura 
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Classification > 

Rescript inn 

Projections 1976 - 19,80 
Accordio^ to Broad Items Detailed Iteas 

'.I t' 

Spare parts: 

Monoblomies,  cylinder h^ads 
(dissel engines) 

1M.9 

Monoblorrues, cylinder heads 
(gasoline engines) 

137.« 

Carburâttors 114. f 
Valvss and  their auxiliary 
parts (supports,  iludes, 
rotors) 

"10.1 

Cylinder skirts 131.* 
Spare parts exclusively for 
agriculture tractors 

ftfl.5 

711.f Sas turbines other than 
for aircraft 

11*.1 

711.^ Esigi net n.e.s.  (wind, hot 
air entinen,    water wheels, 
water turbines) 

*«3.5 

711.81 Water turbines and other 
water engines 

161.6 

711.«9 Other engines n.e.s. 3?1.9 
715.1 Machine tools ¿58?.0 

Nain item«;    (other than 3437.0 
those for automotive 
industry ) 

For chip removing: 

Lathes 

Milling machine« 

Shaping, clotting mad 
•roaohing machine« 

Grinding maohlne« 

Ssnring machines 

drilling maohisee ani 
mill« 

1«A« 

630.0 

71.8 

365.0 

•15.0 

430.0 
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Cita« i ficeti on 
Acoordiaf to 

SITC 
D««cription 

Projections 1976 - 1ff3Q 
Broad It«— Batallad It— 

719.?.2 

1tir«adin# machines 

For ohipl«««  forming: 

OrouP I:    Drop humara, 
•xomtric preaa««, •tampina 
pr«««ee and machine- of 
•iailar typ« 

Oroup lis 
rollar «achine«, »hear«, 

Banding machin««, 
tin««, «h«a 

perforating aachin«« 

Rivettine, wir« 
•trai#rht«ninir and 

cutting «achina«, aachin«« 
producto«; washer«, clip«, 
olaapa,  «tc. 

SM; 

Puspa,  contrifu*«« and 
cnapraaaor« 

i, aotor puapg or 
turao-puinp« for 1 irruida 

Naia itaaa 

Iajeetion puapa for oil, for 
diaaal «otora and «para 
parta for motor« 

Matar piaap« and «par« parta 
for aotor* 

(HI avp« and apar« parta 
far «otor« 

Castri ftajaa 

, aotor suaae or turae- 
far air and vaouian 

5?.0 

1145.0 

5346.4 

14*J.1 

2*70.0 

•aia itaaa: 

IJaatara or 

far air 

for rafri- 
io, 

ÎS.5 Iva. and 1/3 ap. 

509.3 

195.5 

440.2 

47.7 

7*.9 

108.4 

227.0 

79.1 

1JS.5 

8f.5 



-  10ft 

Classification 
Aooordiajj to 

SII« 
Description Br 

pernii wi- 
pttthf i*~ 

719.2.3 

Tfì.1 

Motor ooapreeeor« for r«fri- 
ireretore sean-heraetic, with 
•leotric •otora and coapre- 
MON in the eaa« cut body; 
wwi*ht ?00 Kfa. and IMI 

la« eaa« «a above, but 
mietila« »or« than "00 Kg*. 

Air oaapraesore or aotor 
coapreeeors 

Noter eoapnii»! (integrai) 
with 4 and aore eri inaerà; 
3éV1|000 hp¡    '«ifht 10 to 
40 t. 

Ike eaae as above but 
vei«fclQf up to 100 t. 
with ?,400 hp. 

Spare parte for puaae end 

Centrifugea (other than 
oreeai «•paratore), filter lag 
aad purifyiaff aaohiaerv for 
liquid aad ajaeee 

Naia iteaa: 

Ceaeeetratiajr, •eparatlay aad 
olarifyla« aaehii 

leflastion turbia«« fer 
iadaetry 

tleetric power aaohlaery 

it« 

»3.3 

5717.« 
2d**.* 

up to 2,900 Kfja. 

thaa   ,V» Rea. 

leva fer al tenuti«* er 
dlreet ourreat 

141.6 

6?.i 

700.7 

?O7.0 

1*6.7 

2*0.5 

m.3 

10f.7 

3#9.é 

153f.O 

*«J.2 



- 109 - 

ClMilfiofttlon 
Aocordlng to 

SIA 
Peecription 

Projection« 1976 - 1980 
BroeZltea«Detailed It« 

712.1 

712.2 

712.3 

712.5 

Motor« 

Main lt«M: 

Rot produced in Mexico 

Motor« up to 2 Kg«. 

Motor« fro« -> - PO Kg«. 

Motor« fro« 20 - 3,000 Kg«. 

Motor« nor« than 3,000 Kg«. 

Conwtor« (rotating) 

Traaaforvwr« ( • t at ic ) 

Main it«M: 

Not produced in Mexico (trans- 
former«) 

Treacforaere up to 5 Kg«. 

Tr«n«for»ar« froa 5 to 
30,000 Kg«. 

Traaaforaiar« more than 
30,000 Kg«. 

Coaverter« («tatic) or 
bobbin« for reactance or 
auto-induct ion 

Spare part« 

Agricultural aachinery aad 
appii an oe« for preparing 
aad cultivating «oil 

Agricultural aaohinary aad 
apalimoee for harvest lag, 
threshing and sorting 

1360.3 

519.9 

25.4 

52.O 

406.3 

235.4 

47.6 

921.« 

212.2 

64O.I 

Milkiag aaehine«, 
•aparatara and other dairy 
eauipaeat 

agrioulturai tractore (other 
MUM recel tractor« for 
tractor-trailer ooabiaatioa«) 

43«. 2 

839.5 

60.7 

3558.3 

81.4 

38.2 

330.8 

374.0 



IP« 
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Classification 
According to 

srrc 
Description 

Projection« 1976 - 1?30 
Broad Ite— Detail«! It< 

712.9 Agricultural machinery and 149.5 
appliances n.e.e.  (presses 
for wina making and other 
agricultural machinery) 

715.2 Eauip-mnt  for steel and 1986.9 
non-ferrous metal produc- 
tion 

715.21 Convertors,  ladles,  ingot 
moulds and casting machines 

715.22 Tolling mills and rolls 
thereof 

715.23 Oas operated welling, 
cutting,  etc. appliances 

717 Textile and Leather 
machinery 

717.1 Textile machinery fiOfi7.4 

717.11       Spinning,  extruding, etc. 
machines 

717.1?       Weaving,  knitting, etc. 
machines 

717.13 Machines auxiliary to 
717.12 

717.14 Machinery for the manufac- 
ture or finishing of felt 

717.15 Textile bleaching, washing, 
dressing,  coating, printing, 
etc. machinery (excluding 
domestic washing machina«) 

717.2 Machinery (excluding sewing 276.0 
machines) for preparing, 
tanning or working hid««, 
«kin« or leather 

717.3 Sswing machines 736.6 

261.1 

I669.fi 

56.0 

3265.9 

2507.7 

1060.5 

31.1 

1202.2 



- 111 - 

Classification 
According to 

3irc 

71«.1 

71ß.1l 

718.12 

718.2 

718.21 

718.22 

718.29 

718.3 

718.4 

718.41 

Dencrintion 
Projections 197¿ - 19q0 

!îroad Items Detailed Iteme 

Machiner for npecial 
industries 

Paper mill  and pulp mill 1416.7 
machinery,  paper cutting 
machinery and other mach- 
inery for the manufacture 
of paper art idee 

Machinery for making or 
finishing cellulouic pulp 
paper or paper board 

Machinery and apparatus for 
production and processing 
of pulp 

Machinery and apparatus for 
production and processing of 
paper and paper board 

Spare parts for both fore- 
going items 

Paper cutting maohines and 511.3 
other machinery for manu- 
facture of ? articles of 
paper pulp, paper or 
paper board 

Printing and bookbinding 1806.3 
machinery 

Bookbinding machinery 

Type making and setting 
machinery,  etc. 

Other printing naohinery, 
n.e.s. 

Pood processing machinery 856.9 

Construction and mining 2597.6 
machinery, n.e.s. 

Road rollers, mechanically 
propelled 

905.2 

215.8 

507.3 

1*?.1 

157.9 

310.3 

1338.1 

,.1 



11? - 

Classification 
Accordìi* to 

.ITA' 
Description 

'lfl.42 

718.5 

71«.51 

Projection» 1976 - I9QO 
Broad Itema Detailed It 

Î19.1 

719.11 
719.12 

719.13 

719.U 

excavating,  levelling, 
boring,  rtc. machiner-' 

Nain itene 

Perforating machinée 

Scrapers 

Mineral crushing, sorting 
and moulding machinery, 
glase working machinery 

Mineral crushing, sorting 
etc. machinery 

Hain items 

Classificatinr, screening 
or washing machines 

Crushing machines 

Mixing machines (constr- 
uction machinery) 

Aglomerating machinée (brick 
producing machines, ceramic 
•tove», etc.) 

01 working machinery 

Heating and cooling 
équipaient 

Gas generators 

Air conditioning machinée 

Furnaces, burners, 
aeohanical atrokers,  etc. 

Nain item:    burners for 
liquid or gaseous combus- 
tibles. 

Industrial and laboratory 
furnaces and ovens, non- 
electric 

Main items;    furnaces of 
larger weight than 1,000 Kgs. 
(with exoeption of bakers' 
furnaces and spare parts) 

'591.5 

13«2.0 

1159.3 

4068.9 
222.7 

65.6 

2OO.5 

148.9 

1363.9 

^80.4 

160.4 

34.9 

524.0 

91.9 

145.9 

110.3 

908.6 



- m 

Classification 
According to 

•UTC 
Description 

Proj»et ione 1976 - I98O 
Broad It— Detail«! It 

719.1^     Refrigerators and other re- 
frigerating equipment, whether 
or not electrical 

719.19     Othsr apparatus for treating 
materiale with heat or cold 

Main items: 

Heating or refrigerating 
ecru i puent with double walls 
or double bottom for heating 
or oooling liquids 

Heat exchangers, coils and 
similar equipment,  other than 
those used in wn^ar industry 

Vulcanizare,  inCl.  prevulcan- 
isers except those used in 
•hoe industry 

Evaporators 

719.3       Mechanical handling equip- 
ment 

719.31      Lifting and loading machi- 
nery 

Nain items: 

Tackles (polipasto) (one or 
two rails) 

Capstan or hoists,  eleotric 

Capstan or hoist, non- 
electric 

Jacks, hydraulio, up to 1? Kgs. 

Jacks, hydraulio, mora than 
12 K«s. 

Cranes, bridge cranes 

Cranes, auto-propelled 

Escalators, 31ectro- 
mechanioal 

159.3 

2130.7 

2354.7 

1974.7 

143.6 

39^.0 

115.« 

IO9.6 

121.8 

102.7 

W.2 

49.5 

«5.9 

136.0 

36.6 

79.6 



- 11/1 - 

Classification Projection. 1976 - 1960 
According to Description Broad  It«— Detailed I tee» 

¡n:c 

719. ^     Pork lift trucks and other V*0.0 
industrial truck« of <% 
kind used for moving Koodu 
within a pi wit 

Main  i tarn«: 

Stackart, portable elava- ?^T.f 
tora 

719.5 Powered toola, n.e.a. 1Î52,? 

719.51      Machines for working 176.9 
minarais (fclass) 

719. T     Machines for work i v wood, 3?5.*i 
plasties,  etc. 

719.53 Motorised hand tools, non- 317.1 
electrical 

Main items ; 

Pneusmtlc tools for putting 33.5 
in or extracting screws, ate. 

719.54 Parta and accessories for 533-5 
powered tools 

Main itea«: 

Chucks, toolholdere for lathes 51 «fl 

Spindles 24.6 

719.6 Other non-electrical amohines       2176.0 

719.61      Calendering machine« and ??6.6 
similar rolline; amohines, a.s.s. 

Nain itea«; 

For textiles or plastios *4<7 

For paper and cardboard 61.* 

For paper and cardboard 4.6 
oy 1 Inders 

For paper and cardboard, 3.5 
apare parts 

For rubber treatment 13.4 



- m - 

Claaaifloatiot, 
Accorili« to »«cripti on Ito 

SSiSüaiJIILí 
SSüBuifli 

719.6?      KachinÄr for o l*-»« in* or filling 119>.1 
botti«« or othar container«, 
parking nachinary,  «te. 

Main  it«M: 

Machina* «nd appuratua for 
claanin/r or drvinit botti«» 

Machina* *nd apparatus for 
packing «ilk, tatter, chaaea 

Machin*« or  ipp*r<*tjs for 
filling <»•><* doeinr aachinaa 
for «olid produrti 

Filling %nd doain# machina« 
with ragiatration 

Oth«r anchina« for filling or 
packing goodri 

For conplata aut-antic procea* 
filling,  cloainr and packing 
liquide 

Doing two or nor« function« 

Betti« parkin- mtchmvc 

For gaaificm^or. of fcavwa- 
fea wtd doing operation* 

719*63     Weighing aechinarv «ad waignte 
therefor («»eluding eeaaible 
»eight« - 0.r; g. ì 

tela ltaaa: 

Weifht« of diaoont limine 
welfnlnf with autoamtic 
ladloator, and printin* 
—ohanlan or w*i«M with 
eaeeclty of 1,000 Kge. and 

^.4 

•»7.0 

f*.9 

1M." 

^«.1 

44.4 

10*,.4 

M.I 



.    M* 

M«Mtrt««tt<*i                                                te| tlMM tt?t   «   t*K ) 
3HT    UjQ ium 

?'•.?.4     tpTWU« «MfclM** #AO.f 

1»lr   tl«M 

%>.i 

?*.% 

tort te t4«« «pravU* «neH Ma 
••- 

rti* «*1 uv«tt«*)«r« 9C* 

ttMltr if»>r iw f«r 
#0,0 

•«^vaaMrti fl«t<§ 

r«ll«r M*rtMr 

•tll-e»!!«» tawk^v 

Ugul-t»lit t**rtW* 

mììm Wtfi«* 

Cl«**  Mlltfl 

tell« «r ê+W Mil« «r 
<-•€». 4tw»<«r 

»*1U «r «MN r«Ui «r 
t<M0».  4t«»M* 

•tilt «r «MN r«lU *f 
».  4i 

«WV 

?*1.ï 

ut.« 

«7.4 

t.t 



_  n? . 

SI" ttHftlHl«» TT3 util      TMéMMI ì\m 

?»t,i 
«fplIMMMM,   ( «wrapt   »h ••• 
«tltafel« fw •«• -mi» -* 
prturta»!)*   *• »«ria *f 

••1  fallu* tltkll «Ht  "<M» 
*f tutu Hn»§>t«r 

i «M*  *«*1 i «tf« fat 
•11« ••*# m fr«M* tnAwMnr 

4», 

IN 

IM 

«M*   ^   t.) 

.*••* 

tm u» t« 

'w 
lillU »**• 

<*$. ' 

m.o 

«14.4 

tî*«l 

*M.© 

»•*»•• 

•t.C 

éi.o 

ff.f 

l*t 



11 >•' - 

laMlfUftttfl« 
UnwtHf %• 

UIC 
>«ortptt<» 

Ifti«    11<M. 

«••«iHf vitti  oth«r *•%*!• i in< I, 
•aw —Ialite a»t«ri*l*^ 

trtaMni »f <#r> 4, r^r* r>r 
• Mtl*r «aterí «it (pr-*ur*im 

MHi   %W»1 1 

fir a —r*l   aiti ut- 
Mm m f«e utiuatri«« not 
•art t «Ma' ta ih« pravi <** 
>!«•» «if »hi» c*»Mar (for 
oattaa, *l« tri    arti--**) 

•at«   t««a» 

Ml   a«»lW 
(fw HMMM«I leal iMwifT. 
ft?  WMtM«  *Nll   »f   ^a«) 

IM 

It 
r«r »«««•»« t«* «r 

'01.9 

»•.1 

*.f 



M<)   . 

un 
Interi pH on «¿aar '"ûiiUii 

ti*.» 

?*f.f? 

7*.tl 

"torta *»d %c*«««oriM ff * '«o. », 
«aafciit<rvf  n.#.a. 

Vau14 in« toi«r  for «*t ti 
fauwtrv  und ar».]<lat  i%Mr 
IM«   tUfrnt  aK»il4a 

Alt« t««w. 

t«*H  »"«Hl  f-<r   m (•etimi 
•r cnapraMtnn aanhin«* 
Oawfannwy pl««tir a*tari da 

1l««l anvtia ^^r  tKHtctian 
ae e«apr*Mnan whiM« 
tr—fwlnf «a>t*la 

H«ul4« far vutoaAtaw« 
femia* r»a*«r tvr«* 

ItJfM,   rati»«,   vslva«   «M 
•»•ll*r *ff)ltajteM,  n.a.a. 

ef   iw»  w  ata»! 

•f tr«a Mi •%••' 

IM » ..»ft« 
i  |**11*r«(  •%«-. 

U-  fer  %tr  ©••>• 
1.«,   -   IT- Kpi. 

®rajite«§i»f*a 

IM M*rt* («r «li 

*4.* 

'?*M 

.« 

i'?.4 

'6.« 

4t.6 

HO.? 

HU 

IM 

KM.? 

10. s 



-   1 T> - 

"lBMiflOAtion 
According to ^••rnptio« 

719.9^ 

T1».f« 

a«»r» <v friction MhMlf Trom 

Oaar« or friction «*ia«l« »or« 
than    ,000 (*•. 

Qaar« or friction ah «al« for 
ua* in lmtuatri il   tractor« 

Oaara or friction whaal« for 
u»a in »jnriculturai   tractor« 

B« nur« or al»«v<»« for 
industrial  tr*ctori» 

Baaria/r« m- al««vaa for a*ri- 
cultlirai tractor« 

Äaducar«, aultipl lettor« or 
vartttor« of velocity; 

Up to .',000 Kta.   in wat«*t 

Iter« than ?,00C IQre.   m 

FlyiAaaU, pullaya,  clvitehaa, 
ate. : 

fein itana. 

M lay«   (ài.  :-' -T.) 

Cluteaaa 

Fl,yw«««l« 

For iaaaatrlal traetara 

Par ajrieul turai traotara 

»atal-alaatic joist« (faateata) 
(for aaafciaar». ««alóla«, 
twraiaaa, He.) 

•atal-alartio jeiata 

Itvtal-al astio   jeiata far 
iaeaatrial traetor« 

Matai-alaatie joiat« far 
ajrioulturai traotara 

ÌÌ.9 

10. S 

6B.9 

11J.9 

m.* 

toi.? 

If.? 

M.4 

1.1 

7.5 

64.4 

3.4 

M 



i;-« - 

orniti* to na*cnption tiro«* lian ^tflft llffl 

'19 ^ 

rot* or   laaortaants   >f   ¡.lintp. 

Rain itaaa 

1at# or «aaortaentt of   loint« 

ñm\* or aaaortawatB of   joint« 
far IMuatrUl   tr%ctor« 

*.«t« or aaaortaantR "f   minta 
far agricultural  tractor« 

uaarv Bart*  (non- 
alaetricil) 

Hain  It «M 

Paokii 

Packta*«  for   «#rri cui turai 
tractor« 

Paektajra for laduatna! 
tractor« 

Flaotrical apparatus for Making    W«*.0 
«M araaJttajg or for prolactin« 
eleetrioal circuiti (»witcîwaar, 
central §a«r, «to.) 

appermtu« for braakiajr circuit« 
me for ••cUcming, «t  . 
(II), (HI) 
1»1»1    it«M; 

let produced in HOTioa 

Up to - Kge. 

» - ,7*3 Km. 

than ,7*0 Kff«. 

areiuoea in Moxico 

tip to - £«•• 

PNB  ?  -  ?,750 If«. 

tetera, not areiueei IM 

4«*.? 

1?*0.4 

SO. 

7.«j 

•1. X 

'.0 

?f*.7 

no 
m.7 
117.4 

64.9 
7.2 

TÎ.A 

M.J 



Cibiti leatlon 
-*-Mtl' 'I 

ty-iwcttowi» rut - Vin- 

S»i ••'" M'S 

Main  it.i»r 

'",m*r  *»»• ' '** í f^r   «i r-   'h ir   *< <% » , 

on   ir>n%ini'!» 

H.OC  ; ro*   f r^ '••< 

Spi»0#»    IT.''     •i.rtlfi'*» 

Hot or*!i<"*    11   1 i'   j 

T%o»   M   >r   t'-        K#p     in «*».£•!,t 

P««lfct«< *   ! nor •*.*• tlnr), 
oot^rcioN«*#rv   ir  r»j«   \t» 

"•»in itwr. 

KMlBtkn« ?*.*• !'í*ni ing i 

Control e*   i.«» riluti on bo^rdr 

Control  •>!   .1 i .<*••;•: but i wi bonrrt« 
for »Iwit'iri  u*  lift* 

Not p-'xiuc»!   in Mirice 

Otiwr« with <ftf+\ ut) wc Tt Km 

Otliar* y.ti, <**i¿ht «or« than 
?5 Kc«. 

•taf« »»»tu 

12^0 
•d   It*** 

7¿.¿ 

' "V. ^ 

1"9.° 

'•1Ï.4 

i " . 

icy , 

*>M 

1<V 

117.9 

?n.n 



1 " - 

: nui io«t KM 

: lit ui 
>*!••-• jectinrn  1'j?'"   - 19% 

•TO»»1  tteia !>«taii«d I terns 

; '.i 

T     1,   >1 

?     ^     "" "> 

1?$.V 

In*ulp*ei   <ir 

*t»in   tt*>r; 

1" 

'"•tluei»   i'i«uil»i,   i   vi*.    mit.Ti' 1 !» 
••>tii#»r  •.'.i'     .if>* ' 14,     w<-i#r.*     p 
tf   .'  Kr«. 

'*blu«  vit h wis! i ¡ 
/ti .    ir 

it ìry 

"«bl*«  «iiint     .00    with w«i^ t 
»or«   tu   a  /   K,"a. 

"lectrnal mr'i'íitnr cquiprwnt 

"l*ctric;».l 'nu   lit'>rr 

Wain  tt«fiB 

~u»p«nsion inr'ii iMrn,  made  of 

üth«r   ir fil-ìt ir.." fit*' íí^ for 
electrica", t —.ínmerv 

T*l*co«wiriU-»tianr «quipacnt 
•t.e.n. 

*l»ctrú'ftl  'm» ,  t-^Ä-phine and 
t«l«*r->-)ii eri ipm*nt 

Muir   iti-ma. 

*!%lephvjnic arpar tu«  for 
«ttemal   'PIWIIUî irati on 

Oth«r to!»rhonic apviratmi 

TclagiMfthi • appwrituB 

T«l«#rraphio apparat us with 
*uto«*tv: conmut-ìtion 

Spar« parte 

000. 

4?.1 

«JO.0 

^.f. 

1900.0 

?14.¿ 

1?00.0 

100.0 

100.0 

100.0 

4OO.O 



1P.Í - 

Clarification 
According to T'c'Rcrípt i on 

Projection* 197»' - 19^0 
Browrt Item« detailed Itemr 

7.">/!.9"      Iiici"vv!onoFf   l>v.:dspeikerr 
and jmplifierr 

Main items.- 

Miiror'iono.! 

Lcudspc-xtfrs 

Amplifiera 

7?6.?        *-Ray apparatus 

Nain items. 

Non-in^urtriil   '•'-'¡av in'aratus 

Industrial    "--°i-" inparat un 

729*1?      Zlectric accumulators 

729» 3        Thermionie.   etc.  vaivén and 
tubea,  photuc^llü,  trans- 
istors,  etc. 

Main itens. 

Electronic vai"eg not 
produced  in Mexicc 

Transintors 

Diodos cf silicium 

7?9«5        Tlectrica^ measuring and 
controll ¡.*i£ instrumenta 
and apparatus 

7^9.51      rle^trioit\ ,  par liquid meters 

7?9.52      Other electrical measuring and 
controlling' instruments and 
apparatus 

For measurement of electrical 
magnitudes including watt-hour 
meters =•  '41.0 

Por measurement    of non- 
electrical (magnitudes, control 
eto. ) 

3P0.1 

9^.9 
1^70.? 

1396.2 

m.o 

2?5.7 

12.3 

206.4 

94.1 

??.5 

n.o 
136*.? 

749.5 

5«9.9 



10CJ     _ 

ÍUíBificatio. 
Leoni ini? to 

' r-TC 

>en<'rjnt ion 
Projection  Wf> - 19°° 

proä?ItemB detailod Items 

Ap}«art.u.-   f T   n :î^.Ovorinr 
i'.-iultu.   '/.íf:   ¡i-vr,   iltr-'iKonir 

7">9.6        ^le^tro-i.". .'um -• 1   v.<wd  tool" V.1 
(with   i-' >: ieri! t '   'totora) 

Too";   ir     Ire' r ^-oi-ich jiical 
hand m-y-hin -* ' T '1 ? 

Main it-üic 

Grimi ir«   "i.vc.Mnep 

Spare t>-.ri,r 

7?9.91      JHectrTma'aiita,   pt-rxanent 1?9.2 
magnete ani  eiüfitro- 
magneti'"  ipplx.-uicen 

7''?.9?      "lectm   fmv.ice3,  electric 575.? 
welding am'  fitting apparatus 

Main item.-; 

Air  iurnacfcf 

Other  furnacet   for thermie 
treatment 

Welding ?"d cutting machines 
(genera+.or t -p.* > 

Welding md rutting machines 
(transponier tvpe) 

Welding «rid cutting machines 
(for "e;iÍBtprce soam welding) 

729.95 Electrical  condensers 310.9 
(capac^ hurù) 

729.96 ^leotrit-r-.j. carbons 147-9 

69?.11      Tiuiko, etc, for storage or 324.4 
manufacturing use of iron 
or steel (w:th capacity of 
more than 300 litres) 

57.3 

211.4 

?9.° 

1°.? 

147.1 

34.s 

35.3 

11.5 



1-* - 

Classification 
According to !>rc*it>t ion 

Projections  1J7^ - 19^0 
Bronci  ItemB Detailed Itaa» 

695.1 Han¡:  t.olr   lf'   1 kin^  mainly 
used  in  î^r:oui turc or 
forestry 

695.?        Oth?r too LB 
J,or uso  in  the 

hand  or  ^n  nachin^s 

695.°*       Iland SEWS aiu  arw blades 

Main  itomt; 

Circuì'J1   B.T<3 

f9*3.2°       Pliers,   pincers,   ppannero, 
wrenchpR,  moti.1 dieting 
shear3,   files,   TKVTIB,   etc. 

Main itema: 

Pi lee with tri "insular section 

Clamp? for eJ c.tricitv worksrs 

695.^3  Hand tools, etc. n.e.s. 

*5pocnb for masonc 

Stocks  (terra]is) for dies 

695.?4      Interchanfoable tools  for 
hand 01  ¡michine tools 

Main items; 

Dies for threading 

Diea 

drills 

695.?5      Cuttir-e blades for machines 

Main item; 

Cu*'ting blades 

695.26      Tool  tips, etc. unmounted, 
of sintered metal carbines 

•>'}.<• 

1A.19.7 

'.6 

79- 

?0Î.? 

129.7 

1039.1 

101.1 

62.4 

5<V- 

10.4 

?6.9 

3«.4 

281.'' 

25.Í 

9S.3 
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,                    , r .    11       ».    , -,r_ m. 

i¡i_ ',- \ jL 

<>e -  -• i      'T », .   * . -n      il,»»,  . «      '   r    "*ft,    r 

i T ; « • t '  nf¡ 1 •if t*»r* *t   I * <*',     #»H*1f     i * 

1ifr«tr«M   tif<*i(*».     !r     ' ^»M.'-i » .r irr '«ntwrtir i*«# w»r»  vi«it<*i. 

Ir¡  th*    --*»•••    r   ' ••*     , i   i> *   viri»   ,  r *#»H«n>¡*   tnf^rtut i.-ti  •#*»# 

•í'-rt#<-t#<l    ••rtr". ir*-   tn*    -  r> ,nr    ''  ••«•*•.  • : ti 1,   in< 1 «i   irv  mtt^lwi 

"%p»>iMi,    f.fi    t¡,-, ,      r        ...   (ir^'i-ic4 iv •• ,  *owf*-ti.rmf 'u»tf, 

•»port  p«r^< rmtr *-r'-«¡    •*,v%n* H..I.  i>r< *T tMBM     ««itM^l »< ••»•. 

\  T*««tiofiiiíi.rf <•*•     « f * 4»     t ! j^  -, if.it «r    f ••¡r> «t»n"ri»»t, 

* <x|n   ot   '..», 4. f    i»  ..f., ,   ..#••    , fi    .   it-•!,!»>  Î     it   •-.-   m, '   of  t*ii»   -h i|>t«r. 

TH« «tant   j*  l»tii,"-'   »• •' -r*»»-.»* ••:*»in»^   <ifffr««l  **r««* •M*rpri«> 

tc «fi*«»rpri»»t  ti»   t ¡ -rr-i, < i ,jt»  r« fcf iiv»  vt» fa****  t' 

©%rttfiul%rl" ««pam inn m <iffMMM.     (' f t m*   >!"•* '»TIB wtitoh  %r« 

*mA«r îwplwwwl^t icn or   v>ri>t(l«rtt ia«( »i!»Miri.   mfftvwmttm «••• 

n«U«ot«d  fret» th»»    *r«-'%r(« 4«  lM«#tn ,  * >'MMrctc M»d v«ri»«M 

fowmwitt«! ^«r»rn#«,   i« ili    fro« «triol« ^%«4r»a, ••••cuttv 



' 

»,r   fi ti*    •** * * "I » 

• . .h*>i ,     * *     I' 

,       »i   i •   • »      •   i-' 

»    !  , *•,» lew-    !. * 

t ' • t       tr'      . *«• 

» »w      • >f     r» ». 

r    -»»•    * 

1  ,r « 

r-r    '    11 

I* li 

• >   i mi"*»« •      '    * 

• íf ' i»r,    ' » »-   • »i • 

»«   i 

ir t* 

or «i 

*,   I*I : i • u.*- '» f     *••  »   », i»- - 

fut»   !#»' i  1      '    r    ;• ' jMii    >»*    -   > 

•i» - -»Pf  "'(t . ,    r , 

inf. 
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¡ a     f       «       •   tf       «*"*   ! «• 

If   .' «»1 .t 

#»   »r  ",î*î. r» 

,     "Wt.D» 

* r •»:«(   «••   »V»: ». i î:»r   . 

<.« »H» r>»»t*r*.        •» • '   »»-«t     ,T   r»»-.       *,, .     *   ii tf".i'»»   -   f-iirlv 

«rr»h«e. e > v#   fc%r«-,     »r- u^  »•'I;MT    I - M, •   •«*..  *      •••»   ~: •   v •-•»,   i*&ort«^ 

!• ftfcB pMrt   «*•''   'rt*  •*' u*       • fc»-*1     *»      '* ' •" '   I      *    ' -\ .r«-,   >, »*«•   r,   *   t«*r> 

rc '••* <••* •    *t»v»rt: •!•»• . ,   •» »    >'V»f î»    •   *i»   •• i«    i*  r*ir.     «»il« fr*a 

th» »mwpt irt    ,f   i l«»r» i • • t-• «m    -,   pr *< »< t H *  r-ip*   ' . <•   *r*   2»k»l¿   '" 

'0«flM 1 it tM . 

*• •'.   K-r   th*   tuovr     r.*   »ri»,   tli*   «•%»••      ,-«ti*i    .•; f      t^it-i   r^F 

»•,•* t«w **rTj««4   t*  in   'h* i)i«v".uf«   "*'  !t*r,   .->•    -f       t» 'ti* »wn«r 

co^tfimmm ï#%*m<m  n»ï»or*.  &•'••**'* \  n*  <m  •*-*   *>.*»!v r>*»*»r*   .>f 

prml* 11 on   «r«   pr • «#  * im»    *   '  •MMMK    (>r>>*ui t u>r.   i'*t«t   *^*wr •*»%*- 

• 10«*   m*   IM«   feropoeil»   'n»     woun* .      r-.r,        ' tt«l    »OíS4»   I t««w  Y"«v« 

*>mm    itirortml   m^r   ... <vti-«>l-x-tr i-%1   •">uit*«nt  u«»n   in  v*ncvtt« 

aroiliicttan p«uii»r«,       n1 .t«« «l#ctriy«!   «i--.4ji)»«nt  j»«ë  ir. pp«c»ft< 

production Molar«  w-i  I.MO •l»utriRii  ».•.it«»«i.    i««i«»««,  «h« »tviáv 
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»«• »r» \n     r«  1 ' '       >    r ..-,«• •       ' r- À     ,. 

»«.i  »»r-nn   i •'"       ' '     •'•••>•- 

pr"'*  ' Xf.        •nrf •  ••!'., *      r-     r» ' 

mr»   ni1«   -jt \        •r'ii-T"'   • •»  «••»»• ,r      » •     -• .>•*•       '    s r ! .   <**•! ! ~<ifvf i n • -<1 

vw*aMi       rr>r   J '•*»• * i     i-inu .r» »    u>   •    ii »*i '•**»   ,f   r* I *• i ' >r,   • 

*cm**Xu   l*ui   "t<   *  • ••     *'« ' r'   :<   *  'î.Hinr.       ''«r,   in  ru-» 

%••«,    iti..   •>tr*--'   -i   r      ••!»*rt    '.» • '    -     r  -.HT   ''•.< t   r»-   '««'•"-   »••»**. 

11- - wnu1 » ',    . .'   r   *. •     .i i •••»«• <r    i»     »'   •*-i*-»tn'-'     *   *h« 

miti**   i.r^'1'.i'í   rw*».     '•"' * TVI*.        * ' l*«r.*, \f :*•'    >r^ir,ii
t   th»»r»forr, 

th#  nr«1 t« • !•>».     r • *r •(•*•  ». >»   •*  •'     '•      '«*''   i:-t-    t*     '•••'nwp.     '«paivlirw 

>B    t»  •      #'»<•<•:'» t'     '•'      '   'Till *   <#*«      î>r  »<1   <r       1 "H    M    IfHHW,     PWOfkrt    P*. V' 

1«v*inpa»*it    ,<  ,' •   t* i , JIM,-     t,r   IKH •     f   i»»    !t**»¡nfia1   -»-torp. 

1(JÉ.  "Uwrnf »• * if*  ^f   »h*»    dart t ' .#••-   Dr^niy-t*       r     *   .*nd«tafear  «ithar   ir 

nat.  pi Vita  (H   tt.roup^. aipwftti.t.    Ji.^t^,   t.^.i^»   wheravar IM nr^.iartp   \  • 

%—n lupytM*'   in  t   ip   •>i*ptar,   j-rov»»-» >r. »IPP   -ìP>   V#ar »*i*  ror % 

proportion  r** «l<ti*(ün\l   nroauf* im  »n   »Ka   lííanttfiaH   P -.ilf-awc t«sra to 

»a ñcvaraf»   t-v  «xp^npi-m«.     Wi«  n«>«tli|r   »p of na« antamriaaa  ^»rt  i«|>ia- 

«•ntatteii <,t «»pinai'.* ?>roan"»«B»a *POT.I»1  of o aura ^ priw^rilv 4«fand or 

iiia»«twiwt T*mpmm> u£  Th» ao«n«aic faaaifcim    of vl^ttw »«• praiucti 



tn«*    if»   Mi**:«»*   pl^n'f»        '•   "»v.   r>«.t,    >;"w\'*>r,      «   d «p l ri1 i «>   r>i   new 

«rutwt   line*  1«  H*  niMivil»''   tM >n#   «  n aHmr    >f   ini'*«,   »a  thin *a ' 

,«•   iMirtWMt«!    »'"•   • •<«    *r on .-mi *«i   '•   d«'*ifc    ifiH   W>iH   <*lv«r*«l .    nfr*fi 

• h*  vietili tv     r   ivi iv i>l'i«>1   -Tit*. 

•n» .   Tapet «>*r  *  •*   ' •" **   .d»niir.   *• i »«     r .fr'    P*   *n^  prM-ift«,    •   «hort 

i/i*l••»i»  he*  %i«f   been   *lven  r«.-%H»n>#  prirent  »-< mi fact inn«*  "apecitv, 

imrtnJ  pro'-e^t jo?.*,   Vr'»ed   •   «#** rf «wivif^rtur«   m*.  th«   , ik*lv  aaffnltude 

f   m«Mtwnti  -T»i »*»rhin*rv   wl  «.-m innen t   .n  r«*o»< t     f mo*t   of  th« 

i1«r.tifi«d rroups  vr-l   . tmau.     !>i*-  inv»«t*ient   »itiMt»«  i   •   ''#*.p  prices) 

»r«,   in   thei«- sature,   trivi  apprninnt ion*   ^nd   parvo   mlv  to   indi cat« 

«h» irltr uf aapfutud*»  if"  ih- aldjtion«!   ->ut' »./• th*t nay  t>« rehired. 

'».  TTie baeir   mf^neM i .>n r«r%rdin#t «<*ch   .lentif nwi »roup or  iten hti 

been separat el-.-  collated   in brief 'inveetsent   profil«  vnd  indorsation 

•beets"   tn respect   if mo«t    >f  the «roups   ir   it««».     *n   *11,  nineteen 

«uer,   inveetaent  profil« Bh«"t« hav* been prepare-l  for th« information 

)f pros*.eetiv«  inreetrr«,  both -lösest ic  ami   for«i#mf  and au*« b«iag 

circulated.    1*« investment  profil* «heat* contain information rejrardUf 

th« prevent  etatu«   »f manufacture  in Heneo,   inoludinf t^e rannte of 

»ctlvitise of  i sport .wit  eiintinr enterpriee«,   protected rtossstic 

production,   inclusive  of «rpsnaìon  pro*T%ar.*ee ani new proieots under 

consideration,   protection» of -ismaitd,   tt--   like!    inve«tsent  on niachinerv 

and emUpsent,   tojr*t  er with  th«   5oeip»vr«t i v*  factor - adv«nta#*e of 

sanufectur*  in Merico.     In  addition,   a not«  ha« been prepared  and  is 

baiar circúlete* by Nacional  Financier* to int«"«et«d aasufactursrs 

«si ostresrsasurs, isNioh privée * broad picture of capital #roode 

dssslofmt  in Hslico and describee exiPtis* policiee and proosiures, 

ieoludtftf vari eue lacent ívee asi faoilitiee offered by the GoTsrsjasst 

far ásase*ie production and exporte. 



icr>.  It  «uat bm #«*>h\*ìH9<* th-i»  the ".nvt^wiit profi.a «ti««t«" arc 

intended  pr'mini-    ''IT tin- p rpot•• o«   mitni   mvaptavnt  t>ro«otiOB. 

In   the •••IP**   "'' 1.T*     '   th" >*vr  pt   ,,    itHih    i WÜ« i !'T»'i,   it   will  V» 

•»•••nti'i1   *•    .n-'.ert vxt-   '••<..I1»..L   :>'•••- ir v*» Hment   ptHiea   »•«'for« un   invaat- 

mant   i1aeip;:'n  . t..   i>«-  r#-io!<-i.      * ..•>   vf—. nvarHmar i   Mud: an  would hwa  te 

inclurt» engineerirv   u.ii   l'*.:1^!  T,-IXK*H   p'j'!i*-t<   M,   .  nunbpr of c^a«-, 

including marte-.   B;t;<u»n   of th"  !.UT\   r*>*-!>»,   JI i     !   the    * "   and   'añadí 

in   ori»r t.->  -irppp«:  p*'i<rt   • o"i*i' i I , t i < ¡*   íM   • •   i"t' rmne  the  «cal*« of 

MUnuf ictar»î.     V.r   pre-invt- tm nit   a«;li*p   T-  pronorad   t<>  he   indartukan 

in  Fh»K«  H  of *h»>  r tpita!   ro^if  Pt'ii'.',   vu.   h will   follow tha  PtUiB» I 

covared  bv   this»  r«r>ort.      ''hese  Ftuiiep   wo j 1>'   b»¡  un1ert%k«n  ptthar bv 

indapandant  rorpul »¡uicv  orr rrmtion«   uid   individual   consultants or by 

intarasted m-vinf^cturerp   «id pr^cnaetive   tnvaatorp   in  c- tlnbor^tion "it* 

W*,cion*l.   7in'inv'-ieri. 

iQf*.   Th« Ruccaedin#" >jftr"\#T'\phF contain  a brie*"  inü /PIP  of tha principal 

capital *oodi> brviches ana  iteaw  C  th«r thar.  thoa« r*liitin#f to tha trana- 

port  BPctor) which h%ve Braciai  «-i^nificarce  in fie contait of Ranco, 

toarather wit»"  identification -,f th<* ap*:ifu- marital ¿rood« ¿roups or 

producta which h-tv* ide-rrj^te scope and   nolenti il   for Manufactura in 

this countrv. 

3.      Hon-alactrical Squipsmt (cosanon use1* 

\.     Powy Qm 
annsfTui 

gem ^ration Industry.   ( othor than alectrical «achmaa 
paient ) 

109.  F/ruipnant under thia «action can v>a broadly classified in thraa 

categoria«:     (a) high--pre*aure bollare,   Lar^re steam turbinai, hydraulic 

turbina«,  ate.  and  auxiliary arruipment  used  in power jtationa auch as 

oondanaara,  supor-naaters, otc.j     (b) bo i lare  aid turbin«« uaad for 

induatrial processe« such aa papar, su§*jr, chemical a md petrochemical» 

s«d othar industria« and  (0) induatrial combustion etvrines. 
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ir      •*       : '••.'•',   ' *.   • r- •••\" i   *•••   1»%1 t 

!'<"••   AI      ;MIIBIH  for  «i «otri1" 

*"< r  • * '    r.s<   . ír.er' vr«-''   !•   ,ì r   -,"f   tífrr'    ir<"> t>ref   ¡.rxupvii«« 

•n-uvif »••* -inn* nr<>. fur  ti'.)>-f  ••+;••    ?n«»r.tt-  -i •   " ji '   1 >w#r premure  th%n 

•  w*r '   Ií#TP
X

    i',    "Hí'- i I   t">   *' !-• «•   "itnuf'i   * iron   -r-   <ii»Tt>,titir 

4\*t   ••«•nniril   kjiow-t i;w  f-rnm *•••]'[   »T¡''VT.   •
V

T»-í#T   -vjv.f i> t urere.     ""hese 

«ntarprn*««  ir*   in * mnti-n  ' <..   *ull     m**-^   • r.t «rr ¡ i  '1«main1   ' rr  such 

»iT',i[»iwn1   uid   "%r-   il»      mìnrt-Tk»'   ir<-r«.inen   -»por't-.,   p-*rtKMíWI ••   tt    th« 

„•,•"".      untrU-'P.    ir,   *r¡'*   :.»•»*   f>w   .-«irr. 

;n)    Industriai   t.urMney 

"\    Th«r« i«   no  manufm tur<   --f  inductrial   turi in«F  in I^'KC   it  pr«««nt 

mi thfr"  i«  %fi-"Ki'ite  rr<. o* i\ r   a«tti!V   '<r  production   faciliti««   for 

indmtri-»l  Kt*«m  t-irtm«»«.    Th" -IOPI   .mnortant   vntr   i?   ¡etr'»!«*« 

Mtiic-inoB  (TOT-T')  wneh  hw  • tot.-d   of   .>v«r     , *J¿ wnall  tt*«« turbin«« 

>:i t...   -'.O hr.   ir.   fervi ee.    ¡ta   m   iver^f«,   r T1 ""   mpori    '^ millier, p««o« 

worth of n«v  turi, m?!'    -ntí  s Dar 4   p-rtn,   v"v-n \. LTí^ v iri'lv  SC  T«r  c«nt 

^f the w«xu'*n  murVat. f r •( 
r th"  m-ir^e'»   demand comprise?  of 

turbine« for pevurai   industria*  like eu^ar,   texiile".,   D-iper,   oh«micals, 

etc. and  th« ratiry r*"  urtànec   for the*« n-<"   urtMi;5  over •-• wide nngt, 

UP  to   p>.ef?lblv   ' flXV   :'.D. 

*>1 .1 Baaad on   import  projections,   the  vim.!.!   <v»rj^«   te«and duriryr 

197^ -  19*10 i«  •etimtert At a\iout  :") million pesos,  which mav  increa«« 

at 1 rat« of ov«r   10 pw  -wt  m th« sub««<ru«nt  v«ar^.     filthou^h a 

'Viitv of Bis*«  and desini viriation«  -«•• involved,  th« induBtriai-typ« 

st«M turbin«  i«  «««sntialW » r«lativ«lv simple product  and it  i« 

txp«ct«d that  the «ntir« do«««tic d«auuid  oonld b« m«t by local   production 

in »tar« I duriniç 1976 - '(>ftü.    In "tajrc II,  production could hm planava 

to includa a »ub« tant i al voluta« wnich  oould alao b« «xport«d. 



1 i   .       '"••er*     'M-« trr   '      <•>•    . •I'-rrn   « •*   • i'-* ; fie t* , 'i:   i ">r   >n1 »bl if»h inf   nr >- 

iiction   f u'lliM'T   lrntii.i     •'  r   .p.   inn',-»!      i'p.t.   ••      >¡milli>n   pesos, 

( ^rrepno» •* in<-   t.    •>»    J<-~i i !   i>,   il !<•,•'   1 1 >"" • PP:O: ''   rt /*<- 

t     vvitir   t      !', ' ¿rf   :üP':'.      '".<       .;'i'a]    :',v>!itmi"i'   i   r  a   u'"   I   fv">i-  m*i'.'.in«>r. 

•(-">;lpnswit,   'loi-^r,   • <t»»r   m1   '^icr  F"I" lf^r  b>?t   -vr: . • \r\.    t :»••  < opt   <jf   1 ir,:, 

br.iHiiyrr    T.'I   ••"rkiv   <  ti'it ¡', ,    *MI '   t-   T-une    "'• "ill ion  PCHOI.     However, 

if  tMf   prvT'inw*'     -'il   •'•   ;•;•    r'.rr  t«-.   :   '       r   'ü', irv «s* -blip  rient, 

•Mnuf'v • im.'-   9"•ni'» *h ••   -IT.; 1 ir   -rid icf -   r- c        ¡   ••um--r)     o'tprepBori , 

centri t''^*F,   et'1.,   Me       ipit w    im^'Pt^-nt     ,v;'ü   cl'-tc^I ,•   le   lower. 

11-'.^    T^i* •irof'-irt  rw  t'iil 1     ouïTi.i'    f  tm' iHtrial-typ« st«s«i turbin«« 

in tht   ruv  rr   if*-",.'   ',HN   ,,t . t    ¡;   tc     ,000 r-r,   •'*'   ''** ringle  e/pwiBion, 

• rtnctiTi   t-n«   ie we', i    t:   • .,sr- >',t   t.'O*,   u.iti.ll   .     !  limited  number of 

deelsn«   ir.   »•>••>.        •eí'or"  i-nì'      ivf   \r   be   re 1 *< •' *H   'Vr  the   initial   pro- 

frrvwe,   Fi-  -ir   tj  '-í)v»r  1V   »<.i imi,-,  »»•*»n»   •'f   • irbme^  of coonmn   im*   in 

various   industrie*   in  Me: io   .     Proviaion  *ï "'il''   -»leo be made  for  the 

production  of   ,   ì orr*       '»ne et   r-   re p^r*"  rwuired  tv  r "" "'  and  other 

important   cintosi«-*. 

11,\i1    lost  r*w m*ten.ils   *"")'  «ui;h  wuiuf ìotur*'   ITI»   ivuláblp   in  î'.exioo. 

At  present,  roe ; i IF   j>.-*   1 .rr    he^ririfp,   * •-•%'• J  shaft   frrnryps  and   special 

ari hi|rh—alln-'  ute»l!-   .r<*  b*iw  '"Dort ' .i  r\t.  «ver  tii^se   ire  likslv to be 

produce^   within the ^o-intr-   ir.  the ne-t   few y ears-.     I* "oul^   be necessar"' 

to have   ¿«Bients,   1r WITIT,   •••t^riil   pne   it lcit ions,   to,,Ir.,    npr,   firtur*i, 

etc.   in   t'if   -letrv   -"ttetn    r"   •'-'•nfvmtinf'  to   I';0 rt'-ud-rds. 

(iii '     Internal noffli'ustijn   :n¿rnes  and he.-v.v diesel  engines 

11*.   I»f nal   aomhurtion engine«   \ether  t>   n  for -orcraft) constitute an 

it«m of  l%T|re nroieotefí   imports eetimated  ->i   ",   1.' million peeoe during 

19?f -  1Q°0.    Ho'*ever,   tht   maior prolurtinn ^ip  IF  in respect  of hetw 

di«e«l  «nirineB  (1,000 - ' ,0Ot) h¡>. ) for motive pow*r |?en»rition,  puapinf 

•ad marine and   other u«ep,   imi  there appear?  to be ademiate »cop« for 

•neiluf&cture of  thir   item.     Ite  production of    utow>tiv« vehicles  in Mexico 

rOM to   ?^i,4i7   in  197?,  comorimiiwr of   IM,//P  cara, (.7,51« truoks/bu«««, 
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.   v»   truok/tr-w;Mi-    -n-i   V* '<   int^T-t,-1   tr.^i.      >^   lierai   -i.Fin« 

rl,uir«*ntr  -onun.^   in r. «nv    -an-v  to fc«  i.nr.ortea   ^  t• demand  for 

»avipr   Men«!   »-n^-n--;-   ir.   1 i'. pi it r;r<--t!>.   ( Ori.' 1 H'T 'ibi 

„..,     v f„r .!om*„ti,-   -T^t, r,   *h,r-    r     -.     • ^^K,  producing  «uch 

„yin"«   in«*x:-o.      71.« i r   -r^mt  -ro'i-t]   n   nrwvT,-   :r   ^   f  U• 

-j.pg.y  No, I   i*   ^.u-iv     »r—l^   lieBr]   »v^:,   in-lir«  tvpe, 

•-„irò**, .1irort-iM,.-ir>n.      \V   Binder-,   * >r*  y   ptr-*n   "'-.9 r 9 mm., 

-•.    cv.  per '"l ¡nier,      i*'    '. "i   1 

,ir_(  ¡olpH  .Here]   "iif?m'H|   in-iin" 

•   -flinkere,   bor^   >   '!*.r  >e   ">'. 

"nn. ,,       ',      'r,   rp.       t.      ',     -'   rrjin., 

,rp    ,4-f re ^-:,   ' iroct-in îection- 

:•   li;.1   mm.,   %   <"> oc.   p-r <• i mder 

,t     f   -.^ r.,m.,   for  lutinirr,    -nenMnr,   -"trine-use 

nui-rinr/ren-r-itinrì,   ^r-f   -.-.nr,   rmnil   ~vMr,,   .•'.     TV-  rirm   1B 

,lB, wf-.cturw l"".'l   tr-nsnn^ior.r  Ter * v   M-re'   "vmer motioned 

,bove.    >-ir  total   proluc* i-.n  for  W    of     11   fn, e  o* iieFH   enpm« 

*,  ",000 unite.      Hie-    ^nrvl   turrover  ( iier^"   «ti^in«.:  plus   lovl 

transissons)  war   V.  .ilium pesor  for  T   .     ^heir  luenror f.rr,   is 

from the -).K.     'kwstio   intention   ir  on  •.».»   w*rV- '"   "rr  cent.      The 

jtiliMtion ^.init   total   irvt.Ued capaci tv   i-  wound  90 oer cent. 

Jomnanv Mo.   "   is mam.fvt irin*    ir-cooled  .íes-I  n^iner,   in-line  t -pe, 

4-stroke, dtrect-in.eotion.      1  cylinder,  bore T  stroke 79. \1  x X: mm., 

,i   ...     iri y, f       T)T> rnm. ' e- lindera,   bore  / rtroke ¿.'•) co. per cylinder,   U) r   .    -T    ,    «   i»>m., » 

79.V7 x 90 mm.,  A! s  co.   per cylinder,   ^ hi-   it     , }0Q rpm.,     Ì cylinders, 

fcor. y stroke  *«.9 *   90 «.,   V^ v.r.,   V   h- .   at    >f50C rpm., under 

licence ^r.e—nt  wxth a ^edxnh comply,  ^inlv  -or  industrial  (pumpin*, 

generatin«,  ventilation,  etc.) and marine use.    Their present production 

i,,   '00 - >00 unite per "*ar for the above mentioned three model?.     The 

national  intention  i. on  the averv ^ per cent,     in   1973,  the company 

ii planning  to produce at  leaat  1,1-00 air-cooled diesel engines,   in-line 

type, 4-etroke,  direct-in action,   1 cylinder bor, x etroke 79.37 x 90 mm , 

4tt oc,  10 hp.  at   O.300 n»., Per ,innum of a value of ^ million p.«« f°r 

.«port to Sweden.    Future plan is to etart  m-mufacture of marine outboard 



dieppl   nrtorF  wit!:  .'•   *-:;•.   - n '•    'luv".     'Vi* il   rv.w  -.11   ouU'.ord mot<ir:   -ire 

being  importa    nd   th.- i-ml   annual   import   if around .".,000 lo %000 

unite.     The   °II-T pr-ipor-rr-   'r1  ever   1<> jor  rent  of  tv o mirVo*  Bhare,   i.e., 

400 to  C¡X) unitn p^r   .-ei-.     Tie  •-•--•••-ran-,   il"o  produrv*  va'. r-oooled  diesel 

enpiner   in-i me  tvoe,   '-stroke val!,  rirait, tv  control   of   iniertxon pump 

and  speed  governor:     -',       -v'    • evi T im;,   1 .ire  •   stroke  1 if  Y  1',;J tm., 

'\100,   l~,170,   !<,'.)<: <-r-#J   no to /.•', h:..    -t     ,'\\.  rim.,   for nt ition.arv 

industrial   (punp;n/*,  gonr;r itirw,   vrnt il   tion,  r'.l'i i( .«rntion,  etn. )  and 

marine  une,   'indar IIC-^K-*   linreement   wit'     i  'I.K.  nonpar,',     rhe  'irm'a 

production oropranrnp  for c'ies*l   enrinec  in   the   vpacitv range of   100 tc 

400 hp.,   excluding marine encinos,   in   IR  fil lows.      197" -  1-0 unito 

(Bales value    M million pesco),     19~> -   1rn units,     197-1  - .'"-»0 units. 

In 197? the company was co.-f--ing   K' per cont  of thp  total  market  shore 

in this capacity range.    The national   intr-gration   <s,  on  tht   average, 

45 P«r cent.     The firm is rl^o nroducing load  transmissions for Volvo 

Penta and Rolls-Rover engines,  and  is doing sib-contract work for 

various companies.    Tho utilization against total   installed capacity is 

however only about ?0 per cent.     Ph»j.r theoretical  capacity in single 

shift would  be approximately   1 ,^00 Volvo Penta and  approximately ^00 

Roll6-Royce engines per year.     Future plan  is,  to start manufacture of 

truck engine.- with 15O to ?00 hp.     Ip material cos+s a~e not included, 

the company's prices can compete <->ver the entire production range with 

international  pririnp. 

Company No.   3  is producing air-cooled  liesel enginec,   in-line t'rp«, 

4-stroke, direct-injection;     1  cylinder with  10-1? hp.  and ^} - ^f hp. 

2-V cylinders with 17 - ?7 hp.   for industri,-1   IFO.    Their licensor firm 

is frorr 'Jest Germanv. 

Company No.  4   is manufacturing water-cooled diesel engines:     in-lino type, 

4-stroke, direot.-in.jection.     3 cylinders with -^•5.5 hp. at  ?,2-}0 rpm., 

4 cylinders with 60 hp. at  ?,000 rpm., 4 cylinders with 7?.5 hp.  at 

?,000 rpm.  mainly for tractors, water-cooled diesel engines V-6 with 

185 hp.,  mainly for trucks.     Their licensor firm is from the USA. 
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I • an-air/ Mo.   .:• i¡   fi-'iu' 'T- ^ooii^   -.lib»1   QIU'IIMS,   ir.-lire  type, 

|/~eU'^«-  '.ir<<-t- ii iccti.ri      /.     n'.   •   ixlinde-:   with rn^h'îr hp.   range 

Un*   'onp^iv  r.'o.   .1,   -•  .!-••   r''   -."i-.'<''    •"'   traotorn. 

'-g-i'oV•;,   '1 i 'n~+- ! • ,   "l i".1: 

-uV'.ri'l   tractor. .      ' <     nr . t! 

r.atiom1   in tfyr.n '..•"<r.   in,    -r 

V '.iii't  te "ni   *nrt«1 l "I 

•if ^ -U.     'iotfi1.  '•n,7"nir,   in-line. 

'iiri'l'jie   ".ri.?.  7'''   in''«   »"^r  '"''•>id  i^Ti- 

•,r xNntijr:   in  10P v-iP   ",*'•"  onts.     The 

TV  util i/a. ion 

•d'iriM jt:   in   10 r" "" v. 

v îV ,«r>   *"* o «"T r  '*cnt 

• >.n -ci'.- 1    ,'TO *  1C pej '.«"ni   il one   shift., 

• irtiv t«jr-  nhi^c.     "Ti î f:.-"  if.   iinu ,ivtr: ',,ar.uf.u,-tu»-in<» vid   -..ssombUng 

,K,   f,n.jv.tnf. wit'.r-oool«-H   ^-î.'.ïI   n^n-ii;.     V-v-•,  /-.-.troko,  rtivect- 

rre-tion:      '  ci inferí,   V'ìV X   ,VPU   li,'  ?  Q'>  mir.,   %7V0cc,   with 

,Vl vp,   rit   V'iV •"".*••»  ,T"'V   "-"   ,-nw'1   production   i-  V)"" of "',000 units 

•or med'um  trucar   <C;.-;T'.s   m« ci"),   :. > to i.1   tore,    ' cylinders, 

boro x ntroko  y-"   t «') mr.. .     ,'OC on,,   with    '0 vd   ^ lip.  at   V?00 rpm., 

w:tb a-  -nnua1   nr-ciurt loa   i.i     ^ " of  1,^      or its  for eenu-heavy trurke 

fchasrii.  ard eut),     r> -   ',4   ^r..-   .«/ater-coolH diesel  engines,   in-line 

tvpe, /.-stroke,   t» ir?c:+--Ji. i"cv on.     f, oyl in<>ra:   bere x stroke  139.7 x  152.4 mm. 

U 013. co.     with   M1? and  .100 hp.   V    -, 1< KJ rpm.,   vi.!, an annual  p-oduction 

of 7^5 units for  heav   irv?kb  (0.<s:n.~  ana cab).     Two out of the four 

Wpes are  available v.-itii  <T.:;v:rchariT«r,   one without, and one for  industrial 

use.    Apart  fioii their  trii'il. and   nio iroduction,   arouii-1  1,470 diesel 

engines w*th?.n  the ratine- of    10 t • 4TO hp.  hvn beer, made in  1972 for 

other purpoter.     The natio.-ii  integrt-t 10.1 for  1974  is anticipated to be 

abound ( ¿ per coni.    TV.«   . tú izo tion abrinnt total  installed  capacity 

ie on the average 70 pe\* coni ímr.otrne  section one, partlv   >wo uhifts, 

engine asaemblv senior.,   n.ree shift*).     Irieir licensor firm is from 

the USA.    nature  plans i.nclvdc a substantial  incrcano at  i;he present 

production of the  J-(> and V-R t-,pe3 to reach an estimated volume of 

10,000 units per /ear in both typ«,  including exports vhich would reach 

approximately  1* pir cent  of tK* projected production.    Aleo a 7-1? version 

is unier consideration in ranges of A?0t  500 and 1,^00 hp. for a medium. 



The  comprai"  i¡-     '< :"  f/^iori-M-   -h" T «">pr. Ml it icr «">f ^mdurinr entines 

for   3,000 hp.  dieju-l-f lectrin   locomotive*,   with  -jimr«!  domuid of 50 

units   ir.ituM •   Uí '   m.-rcinn/  t     '00 uni's ul tímatela. 

111."'    "lth the  existing ..-.'»p-ir* i t / -inri  V\>- pro^onoi  c>-p -virion s which 

-tre cintemi  tod   it  present,   theri>  IH  likely   +r> be-   ide piate production 

•~>f  the   follo'-'iii#T  »Her.. 1   eri/ineE. 

lir-coolei,   m-lir.ft t-pp,   '-r.troke,  direct-in mc.» ion,   I,"1,'  and 

A  cvlinlerr,   ",lv) un to .1/!.   r- ;ip.   fT pimping,  gençratingi 

ventilation,   marinr use  (punping,   '*ener¿it inp),  oonerete mixing, 

smnll mills,   etc. 

water-cor>l»->',   in-line tvpe,  /-etroke,  direct-inlection,   3 and 4 

clin^err,   .1S.5 up to  /   . S  lip.,   mainly  ror Tarici I turni   tractors. 

water-coo" ed,   ','-t'/pt ,  /-«itro'rr,   1irr.:t-in.section,   (partir with 

supercnarrer ),  /,'   and   :   evlinders,   1'"') >ip *••   ' "S hp.,  mainly 

fcr medium ini  sem-hoiv    truckr  (ohasns  and  nab). 

water-cooled,   in-line- t  pr,   ¿-stroW ,   vith m;antit" control   ind 

in.iecticn  puino and  sr>"ed governor,   ',      a\â  Q c'lindera,   100 up to 

400hp. for stationary induntrial  (nuinnin.»t generating,  ventilation, 

refrigeration,   etc.) and  rrarii.e une, 

water-cooled,   in-line tvpe,  4-ntroke,  direct   infection, f> cylinderp 

with suDercharper,   V^ \p to /'OO hp.  main!" for heavy trucks 

(chassis and  cab). 

water-cooled,  V-t-pe,  ¿'-stroke,  direct-in lection,   1? cylinders, 

4?0 up to  1,^00 hp., mini" for marine,  heavy construction 

equipment  and heavy harvesting machines. 

113.3    The toial  projected imports of heavy dierel engines for  1976 - 

I9RO is likely to be of the value of about  1,c'3 million peBOB.    As 

for spare parts for diesel engines,  onlv mono-blocks and cylinder heads 

could be identified  as major import sub-items covering  15? million p«sos. 

About 400 - 5OO million pesos by way of spare parts for larger diesel 

engines is also likely to be imported.     In total,  therefore,  the larger 

diesel  enginoB with sT>are parts and components for assemply represent 
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m import valu« of about  "'.ÌOO milli->n ponos for t:.r period  197<  - 

19SO.    Til« annual  total market -lernend  for diesel  engines with output 

up to '"',000 hp.,   including ppare parts would,  therefore,  be   „bout 450 

million pesos.    It  is considered   f'Visibl'i that additional  facilities 

and major expansion proposal* can be developed to cover the large 

anticipated production rap .'wring t'-.e period U;J to   19^,0,  which could 

be considered  an  !"ta*r«  I  of expansion  of thir  industry. 

Table  "II» 

Production "iar for Piesel T>gines 

In Million Pesos 

Annup.l total requirements for   ließel ci/'inos 
with output o-" ^O to 6,0OC hp.t   including' 
apare parte 

Minué diesel engines for diesel-electrio 
locomotivas 

Minus 7*> per cent  in capacity range ?5° to 
1,000 hp.,  likelv  to be covered by existing 
domestic producers 

Minus ?5 per cent  for import of special 
large and special  purpose diesel engines, 
for which an economic batch-size pro- 
duct ion cannot be achieved 

Balance to be covered by new facilities 

460 

96 

All values are based on I960 price levels. 



- vo 

The demand  for larrc   1ir,.^rl  °n,-infp   ir   "»nw",l to  inerbane 

Bteadilv after  19°'^ it an  ,mnu U  rate «f around   1»   oer cent   in   the 

context of ranid de/dopment   r>t" lar»''»  ind raeiiiu"'   iniuptrien,   entablish- 

ment  of new   industrien,  frrc t1,  of new capital   <~ood;; production  and 

gradual  replacement of old    .¡i^nel  fnpin'.a <~r  *"irtir^' industrie«. 

111./    The  t : t,i]   ir.-f ptr,-r:t    for   !h<' -1^  T   pr.«d.;<tion pro(^raiw*i«»  in 

this sub-eectnr is estimated   a.-   •^llcs-     is.i.-i in rv, equipment,   water 

supply and   other úerviceu   to   be around    r;0 TI ilion peeos,   deluding 

the c03t  of   land,  buil^inrr   and  wrtciiif cintai   for new proiectp.     If 

the proposed  manufacturing  programme IB pixtlv  or  fully  incorporated 

into existing  facilities,   the  ~vsts wmii  be   l"wpr.    \fter   19^0,   a 

stage II  production programme   for this eub-s*»ct"r would ne«d   to  be 

drawn up.      \   1C  tc 1r> percentage of export  could  be projected   for thin 

water period   in view of the   oorjitry'i- factor    idvant-vren. 

113.•)    In  view of the above,   i4.   in considered   tha1   heaw water—cooled 

diesel engines with outp .t   of  1,000 to f,000 bp-i  for generation, 

pumping, Murine use, e^ c.,   would hive potential   for manufacture  in  the 

country.     P»w materials for   such manufacture  would  be largely available 

in the countrv.     U prenant,   onl-' medium and   lar-t- special  bearings, 

heavy crankshafts,  camshafts,   connecting rorir,   forcings,  special   and 

high-allov  eteelp and some   sophisticated electrical   components  and 

control  instruments -ire being imported, but,   in  tine these are  likely to 

be produced   inside the covntr/.     I*  ir essenti ».l  that designs and 

drawings,  material specifications,  tools,     IB,   fixtures, í'.I^BB, 

patterns,   etc.,  should be   xn   the metric svsten  and conforming with ISO 

(International Standards  Organization) standards.    Ademiate provision 

should also be made in the  plans for technical  services and research 

and development facilities. 



Machin«*   ì^ìlr " ci   metfll-i'ior1, m*'  mtchin-r 

111.  The urchin«   tool   înijRtr/   i r.    ï*»:; i • -.'t u;   i;¡    •  rnl-'it ivel / f»arlv ptnee 

of   ¡evelopmpnt.      Al tV>u/' «ntfrpriB'in -ir'   m arri f te turine machine 

tool  -uri metal   forain."  laohiner       f   J-.ï\<.V  t./po<-,   tot <1   nroduction 

falls conriderabl /  ßhort of Hn.ti.-jvi    ri   ,l •   ruif-e   ~>f nrod-ictr   ig  ilfi 

ver-' limited.      "onBiuuer.tl /,  nubr-t an ti al   mporfr   tre   tikiry» olace,  whioh 

are 1 licei / to   inert» .ro oonri'lerabl •   t~    1 >'lo   .nlf^r; domestic -nanufacture 

18 Biflnifi antlv   iriTPfieed.    ThiE   sul—rector     IEO offerr <:onpiderable 

scope for development   'if "Tport r:   m   viev of 'iene   's  factor-advanta^ee 

and peogriphical   location   X'1   the  nropTimminp    f m chine m.inufacture 

needr to b" orientai  suitablv.     Tho   anal-BIB  of  this  pub-aector has 

been divided  under two broad ci'eroriPF:     (i)  chip-removing machín« 

tool8 and (ii)   chi pleat forming  ¡violine tool. 

(i.)    Chip-removinff machine  toolt? 

(a;     I> mand anil promue* ion  proiectione- 

115.   It ie eetimated  th t the   • otal   demand  for chip-removing machine 

tool8| covering  parallel  and  turret   lathee,  single stundle automaticR, 

milling machines!,  grinding nachmes,  drilling machine«,  shaping 

machinery and  «awinp machine,   would  b» of the  ">rder  nf" ¿,6P7 million 

pesos during the pen xi 197''  -  1'f r>  in total,   excluding machine tool 

reruiremantf?  for  th<^ automotive   industry.    Th.*  figure  includes 

10 per cent for  export? in the above  categorie:;.     These citegorieB 

of machine tools would reprepent  over Gl per cen+  of apparent  con- 

sumption of machine tools by 19,0C.     Thf> iiptnbution of this figure 

in terme of specific categories  vrould be broadly as  follows; 
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?-\\ i- ' u: 

1M^ »^ft'^ "h ffnovtflfi W«-»..ft ¡oo^|f 

"S   Y'»« 

f¥© )»rt«á Parca*»-».'» 
of <p|»*Want '"mmd»v- 
tion   in  1l»h0 of   ,! 

1 

6 

?.- 

P. 

Lath«t> - parili»*!   lathat an'   oth^rr 

Nili in? »taeniae«,   includine   iniv*r« »1 
vaTtical v\i horizontal michin^t 

^htpinp «»chiri»« 

Ormi in* machín«« 

S%wi»y »ichinar 

Drilling machin«* •u*4 boriiy »»i11« 

Tnraading machm«r 

'JncWaaifiad chit>-r*MK>viv ««chin« tool 

TOTAL 

1.?' 

11. O« 

0.9 

67. y 

1*« total annual  Ti=<xk«t. A*mnrt for  th««*> citaron«* (*»W«t 

c«meu«ption plug  1C par cont ejrt>ortfi)  in   jiticipatad to b« about 

)3<° Billion patos for th» parir*   197f, -  l')>0.    Th* daiaand for ohip- 

rwtovinf anchin« tool« IF expaetad to m«re\a« ataadilv aftar 19^0 

at an mnu«ü rat« of 1"-   - l'i par cart in th« contaxt of rapid ináuatr»»! 

davalopaawit growth of the capital  ffood« sartor and tern/Anal «aohinarv 

raplaoasvant in «xiatlnr industria«. 



«MM* l   pr<xturt l-in    -l      M--  •»(/!»•  na"! »"«   '  "ii   *  •'••'i   in<r«»%#»   •<-. 

1,, ,t   "' c m\ 1 , « «i     *•(  .• ''     .      'i    >   'I]>I   I n.n'f   *    "  I r   ih» 

.,•»->«• bv  '>,«*  v"»r.      .'    i-    *' rt • '    r      •   *        •  '   M»I1   inv«»tif^tl»r 

thíe  •'•tl«tatr   >• *      *        ! -.t '    'i      r'-l'.f»»'.      T'«     rMint  i it«fr>n«P 

*<»;  li»««l>  pnrf'>   Mr      .If n M    •    •     •'.   »i      <vl»  '»•l"*« 

5C2AÍ121L-1L^AÜ L->'^B« l  "•   \l»l^%m  yx 

f^r-ri ,it    ' 'at '• "" r* 

i. Uth«*« - <«r'»-. 

\ Tifili tai? m«ri>¿n«!!»   iri    ! <• j-1 w   »ili! 

\. Xi 11 M*  m\r.s  lu   fi 

á. Lath»« -   jthf. 

5. JrindJtV warf, inir 

^. Shaping w»ch   n*r 

7. iferoaitnr «••"*••-i T i 

}. ^awithr ••ohii»«Ok. 

9. Off-hami  îwt^-ii  rr:nd«r»? 

Li És«l •   Hrtwi ir* IMI 
'.' ¡p  ir,   i ) 0 

! in «il 1 ion »MISO« ) 

11 

SO 

TOTAL 
r>o 

(b)     ^«»^W Pi«€^f 

%mr* ar«? »ooiit  t«   (•ampin i*f» Trodneinf -hi->-r«jm<mnf nachiM 

toeli and th«*tr  pr*?e«J-i1  producix on rtr^trum» ir brt«flv d«j«orib«sd ^•lcar». 

A raviaaf At ili* <U\» of »otnjr t    pr*»i« indie it*»« that th*r« »M« 
considerai» la  r+ortf-iT.   in  •>-* »chievoniflit of production tarati Oy 
•Ott of th««a conpani*» ilurir«*  1C»7 ' and  197Ì,  both as to ouantiti«M 
ani «MitlJiul typo« < * Maohi.no toni g. 



M at.    t "     If      *        .    •       »J     i 

."ir.   't    . , inr 

•ri'!irnr  •*»<>.jr.«f    in  wiiMif 

nr.   wiït   -ir.   «nnu»l   prod^r* i   t. 

i' •.*n-.•   it¡  " rnu» modelp  with   , nf ' OT   mit«,   r< .n! 

rapaci tv   of 0  1   .'  m»..   . .'h    j.   %nr.%1   •ir^m.'I>T.  <<    ''^    nit«,   roun-1 

«olían  irillirw ivi in»  in  vm-uu* «'*.!<» le V>'\      "i(>»rit"   -'if  t   'V m«. 

with  vi  wri'.»l   proiuf•• i:;•••    t    " .' nfiitp,    inrir+i'    "'t"   'trilling nmchin**. 

wtth   ^umA  *   t,!et  vi M    « f*î\v%i x t y of  #1   1 '. '   % *1    'S./1  mm.   '   t»    f   •plniil#r 

in vari«« «K*i«ili* vit»;  ¿*/¡   ijinual  production uf   ' -  '   mitr.     Th« fin» 

pivi«  to introduci» on»     t<iitijri»ii ohi"' r*«noiri*m nmohin« teo.'   mio ih« 

production DTQtrraffne,  n**JMÌ '      nl.liiw,  nurf^cinr  mH  ncrw outtiajr 



« >,   k   » t     '«ir    if   '    !»•• ' 

.    .r.r.ii •     f ' '•• '   ' ' " 

_L,r •   H- ._   . •   -r   * .     •.. 

,   •       •»..<     r   •-1   t      t•','   •    *•• 

*'   iri r   * .•'. -1 • ' ,' - 

•    « •-         " •                ' i 

T'".  v ne   •*) ut in> 

>    i '. •    '     >. t «-r "    .1 i -n   - '   'heir 

•if    »   • .      n      • r' rn, *    .Ml m-it »on 

. w<   •     ,     r • *f      '   ! "T- c*nt. 

,r"'-(.   ,r -   j\'.   • ' r ••       .Vine  1 •\-the« 

.   -,r  » i**> »• • 1 '   ' "   ",rr •    '>• '   :*ntr» 

• •    v.   ii r.        !-T" i .  * i •»   '.r   •ro'in^ 

•   '     • --i    • r   , ' ir..- ,   •    l'.tf n if.' «•     rri 

ir-  *       •. u-n".   .*•    ' rrxi'i^t irin oro— 

-Ti"*"«- '^ * Í I       ''     »-T«   •»      l!      f'       "        ' 

„    y, (C,      ¿ rT-":-.   '".'i»'     «•» .t.'      ••«••.'.'!-• '•»       '•="'     'Uro"..,       '    •",      V   V 

j,      •      m.   ' *f   *    irr.liu   " •<    "   «•    " i : '• •'        '"  ,?  " • ">»   1   » 

.1  <m»,   »• '  rt<*      •' -r'ï     T'i.   in.-  •«*<•* T**--    'it. -ni'it- of 

.    _  .      '   ,   '    tf.-       .     "%.      j, •   '"•    .   « .rf . .   »n-Tidirir 'T MjKiniT with 

,tfi    t »U«,   pi •»    * v..,    :    :>-a,'   '   J. '    '"'•    1,   I---i*»«—V-'P«   miliin* 

., . .,„  ...iv    •   i I-   i-,-     ' '"     •* V      run*-   t      mforrotirt. 

re<»r.'*<1,   tre   «Mr-    iK   ,      •      '     «   >">.i'.r   •'r>-'ft  .v.:Mie«   *ntv;  *>v 

.«..i,tnti  in**-    :r.   •'•!.    j*»..   ,-t.    " "«r.     c,   t>,. ir   t   ta.   production 

. f   . n » ipfí ir i   *n ' . 

^p<tj,  Up.   ',   u¡;m\fp   i      f   ,   J-F,      lMoml ¡ 'nr ^'^   TI ". 1 iiv machin*« 

v th   •   . vpa-it       *  t   '   •     •**•.    ir. 1   r   J:       •   ' >IT»   ^ril'in*   •:. .<>. ine*   with 

|.,t.-ltv      '   Í?   '  \ '    -m. 

jMw i;,   i    ¡f  nrvlvin*» bon       Irij I .nc marnui«»r  and  r^iri''  coluar. 

iri'lifw m«ihin»» «i J   •> ^uu  -.it'   ot   é  '   . 7  .W     r.." MM.     "hfcir 

']c«ri»or fir»   't 'roni   i.1""   '." ^. 

'oapmy  Ite.    1   if *Mluf •«.•• unr*r h«nc^  drill ta* ««chinep   \BC  rounfl   column 

irill l nf n.»rhirm» w'tr,       o*piC.*v   of  0  1".r   *«i   "''••"   ««• 



''ompari"  Ne.       ir rol .ìlliiv M>«.<  m -.i-;- u,-   *o<">lp,     i>/erh-n.ì iri^ ani re- 

buildinr >'i wr ti,»   'ili   lau1   n im«.   ,   iK'c*!>ri;:ìl,   ni ».;trii'al,  electron!? 

and h-'dn.li   .     '.ìt.r,   1v     *'¡r    : ! u ••   'ro-l.u-t:   r.   of  n> w  Sichln«1  tooln. 

The  prO'-*'.v • i or.  !TO/T w:mi    ¡e  ••   t     »'    1>»Tiri«ii. 

Company  ?•'-•.   .'   i"  pr • ' ,.i ii^» !• TI?O"V .1   l--ct»i   nvini.'  TI .••'. iner. 

•'ompar."  Mo.   '-  ip "i -\r. .* -ii-t .rm- -T-h n.i  rr,,i.-!   t-rin'ir^- -nar'. inee 

i, floor   ^n-1   1 er.ch   • '"en1. 

(<.)       rv U;-'KT.  ri-»x.r «.•(   fvi^tin^  f irr 

"empany No.   M   la  pl'imi'y 1     r-t. irt   production  if    entre 1,-ith« with 

centre heipht  of  " ,r  -un.   ird   .entr.-   -îithn of 7;,of   I,OCX' and   ^OOO tan., 

eiuioed wi'l   h7'iro-oocvu.»' at 1i< h-n^nt,  with an onr u.al   pr^uetion of 

100 unitt-   in  i-'n.^l"  »-h -ft,     n^<>r  1 iiv-r,r* fvT«f?ment   with   i !'rench  firm. 

In a l'iter rt-yre,   the companv   i •  r>larniry  'o produce uní vernal t  knee 

type millir.p niK-'nnoi wit1.  t;ttle  riz»»   '00 y   ',  SO -ir.. 

New firme  te te ertatiinhwd. 

Company N'o.   1 ^ (a r.ev nro/ect )   i*  r-1 oinirv te   ft-irt   production of 

eliding,   surfacing   oíd  .--crew cutting  lathee  in si'  different »odeIF 

with centri' h«*i/?htc  cf  1""S  to "50 mir.   and  centre widths of    00 to 

;',000 mm.  with  an  annua!   orod „e* lor.   iurinr  ir>7^ -  197t>.       c>0 units, 

1976.     900 unite,   <9-'   - 197 V'?0 units,   1979:     1 ,r"ô units and 

19°0;     1,1'S -imtB,     fcnee-t"-re milling -iac!;ines  in   three different 

modela with  table fuze   "^0 r   1. '"SC nn.   *>i th   :n annual   production  in 

1973 _  n?r  of_     -v:r ..nits,     1V'.      3 >C an. its.     1 > •' r  -  V)7<\      tfr> unite, 

1979 - 19 0.     /'9r» units.     "T?eir licenror firm  IB from Yugoslavia. 

Company Wo.   13 having produced  in  19^0,  oin¿rle-8pindle bar automatics 

with bar capacity of f 16,   "ri  and  49 with an annual  production of  Ì? 

units, has piven up manufacture.    The firm plane to reetirt production 

with email  singte-r.p'     Is bar automatice with a n«v licensor firm. 
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th<-  nr'n',«»<'  •-  ,'Uinion*  vmioh 
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ci int-p   •v rn zor, •. -it. 

r,e«-i 

• i"<» 1, rr,.,   ! enoh   md 

Mf II 

ir. fi TI. 

(li    M"jiuf ir; turili^   .]'t)<."tutij t. m 

î> ,        "l th   the  «TìAM-V 

.jf. "or 1 f^mpl "ited  at   !.!•>• "".*, 

e ihfi   fil]ow.n**   •'iip-rw-vlrv 

;!,tw   f'itMtV    'i'hfT   Wl'l     c *•: ' 

wMtr.i.   of   '00   ti    *,"'*    '"*.,    1. 

«*rle  dfe   "*"   '-H   »    >, ' "    *r. > 

j,:v«ri<''l    'iti   Vf.'tìi.-ftì )   «.1'. 

round   ifl'mn   «nìiirw  rvuhinfvi w'.t    •.  ¡ 

;:>n#+'t   >"%pp aniline T •;,< m- r  '-'iti 

,-:t):   1   to  S   rpmfilf-r. 

'>   detailed marl<-l   s *:•%'».'•  h tP   i>'<-t 

rHpp<»ct  of   it« r¡P'v.ifif:   rwií»p rf T¡%n'if i.-tur". 

r.w also  been  recert; •   '.: ;>m ; • 11-1 • 1  l •ii.-nt-rt v 

ir. renpect of türm l-.*><**, rurf-u e ITIT
(,

T" 

•wtomaticB and the report ir- *<pec ed Fh.->rtW 

citrones,   * imi Kr  firve"*  T.V/  be neoesBar«. 

'1e..1    Tti**   .ibove rrci.iec* i'nn o'" t,nr'-e +   demand    Jid •* ornen tic  production 

bv 19*0 indicate th.-t   there vil'   b» -i  pubrt'-uit rü uncovered fqp 

durin* the  period  1Q7,     -   ^'0,   to  'hï  VMI-U   of übo it  "<0- milliot.  peeos 

vinually*.     It  IB coneidnred  *>osib>  that  new projette and  major 

expansion proposai it  ¿an  be developed  to cover about  SJ ->er cent  of th« 

Iirper anticipated  production e-ip during the  period op to  19°0,  which 

could be conuider-d  .is ^.tape  I  of development  of the Mexican machine 

tool  induetrv.     It mav not  be possible to jro  beyond this ^ifure as 

economic,  batoh-sise pro<iuctior. of e  Inrr* number of sophisticated, 

special purpose machine«   *rd those with  : ariprer rîtin*rs,  together with 

nun. 

'..TIP un •  Nr,,   i.    ir. 

'.  rimi lar TU-ket   survey 

i-')M8''ltwif ' orbarlistition 

•in;ì  Firi^le-spin'ile 

'or the other 

Ml  vnlaee are based  on 196q nrioe levels. 



pnw i . 1       t vT'   "i '   '   l' » 

rr id >>• il U-   it.   ' » . • 

p*r ''c-r.i     f   * f 

firmrnr fi*i h in»  • 

i . I   —i'   I   I I i      |'i 1 .:  !r<,',     Pia'/   nNt     ' i 

'• •«   , '     'if \* '     iT'lWf     '' n     !Mf 

1lr.*     T >- i   "i*r>r<-t   r-vii-w- '    • •-  ¡-    >   i  •< *     •   r  ; »••• ••    'f   P>J*"¡ i-t     ••' ix*~ 

for*Ùri#   Tiv^n*  t   •> 1      ,      •  r> •!    .• r.     ' -'.rr'-   >'    •.   1-irv«    •ViWlwr    '-t 

-1 ir.t   vit ¡ * p   m ''I'v.ii , t •'   . ,*.*!.       )    -     \   ir v«<   • w» t t <m,   it   ir 

"ORBKIOT-^I   th it  th*   fr 1 * ' v in,<   -•;, P-''>ir^n • niehirïe  t^o]    -ataron«* 

won H   h've   nf.BPib'". : M»¡--   '"   r  'nj:' f t -*ur"     r,   ",#•   *; -¡r.lrv. 

i.     ^irre' »it.        r « a.i 'it"   »r   /   "i ,   '¡.'  ini 

"livie-tr i^'-' *   ' *u'   '>r !  '! 'Ck try   ¡ .to m : •> >*r   witu  Lar 
dp -c .    -     *"   •*      '.    ' '     •.<•      '   '"»r 

}.     Vmverral        linlric »1   m    llrif  ma'hi nee < i*v.  centre 
!.«1<J+I*    ".    '   '.   t ,   1'/' irt.   *; •'     .;n4.'o   virlthp   -r 

'X.   Vv"     ui;   V>(<    -ff. 

/.     S'.ir ' 'i .T.iidin' •*<-b r;^'- v.**   •   •!     • i?i    '"   to  400 m. 

S.     Un'-V«'**!   J c~i    ,n'    ;u   ter pr inliiv-  fl.iol.iii-r  with 
C«IITT--    Mdh :   r*'  W   ro     *'•  uff. 

Heav>-   ii.t"   ' -i'-" •„ ,'P" ir,"'   n,-  TI-ìC'I .n-B,  horizontil, 
•mt'.'«*r"ï^i   'ii'o   fTi K; •!,  '"t!    t.M<   tiz"  '1iri to ~0T m. 
TV    1

t "'-"'   t <*•        ,    '.   '   T71. 

7.     Heiw  -lit"       l'ir   í ••'!>*  uri1 Kn,- mac* i;ir P • ith capaci tv 
of fi   <0,   '0    ",f    ni     S im. 

°.     Radial   -'rilli/i"- mac h mea   ^ t*1 ca,->arixv  10,   riG, M  and 

9.     Shaping mao'iines voth r-im ptr^ioR  of ¿¡^O,   »'iO and   WOO na. 

10. Hacknawinp nu-^hm«   "*Ui cutting ran^e of  0 400 an. 

11. V«rtic-il  ü.-tfirt  t¡awii\f* machin*»F with throat   500 DM. 

12. Coll circuì a- eawin^ m.-whin«B with  B*W blade 
diatB^tare  of 400 &nd   '> AC UTO. 



M„ìr»rr   ••••ri' in' • r. •'   • ' '    "•   •   • "' '   '        '     • ' '  r« •   'M»t     irif-^e 

.rrwirwnt»  for  truran,   '«   :*.'*  r-m -m«.'« r-f   twh.ru« i mr   anrt worker*. 

.   i¡= .wr,Mi!    «'!<••   i -t i •!!'•    JV'    ;. i-r.,<",   m.^'^ri •!   .wit'i'ationr,   tool-, 

r,! Tiiuir  '••"*»    : •'   ,'rr    ' ' " ' 

• ir",. ''"  *>rr>v '. r i   '. '-•".',     '.'.' •"' ' •'* ' i'' 

t„rjirir    ini   re:'.'••< !,   .ri'    >,'  r •[•••*:• r.' 

:-h.,i4'-    ...    m t:;<   "»etri e  F-'stnm, 

tr
rv      r.' • '.   ;'   ' ìor )   n t ir •' ~.T<*". 

ii   <\f   r \: :.-  »'ir   '„«•-crime-' 1 

ip  nowfr,   "at   -.'l'i  v. ( * • i      '¡; 

•.' t« sub—BW tor  ir PB tir. ite' 

:   '    >r   ••,••.. hin-v     • •  !P",f'r.t   anf'   e rvices 

v  for  tv     <'!XM'jfi i  proiuntion procromme 
1 -•   ,'•      •   <". 1'•   -¡ìllior.  .¡«BOB,   excluding 

•.•ptB  <-f M nl'i-ur   -.ne    e r'-inr       ; i ».   "   :"  r- ne-  projects.     Tf 

• .. pr^i>o»*-'i   m-.niif.t-.-'i.riru'   •^OFT^-IP".  IP  i'-rtiv   ,r ''-¡Hv   incorporated 

• r.t: e -'iftt ìnr  tinlUìiB,   t"       . i.v. •-•cnt    -r.'.H   ^ r  VùCO-ì.     »"OBFìU) ìtiee 

-*• cpfll ìshinr  «i-v fan! . • i.f;   ir,  "('f   l'i ir.   -ne  1 M-UI  r.   .¡ccùd   liso be 

ir.vefltifs.ted   with   idv«nt-w<>.     \ft,.r  ")'i,   >• •e  IT oroiuction programme 

«•or this  sub-Motor wo.ù.«   if"»1   t.    ir- Hrawn   up.     A  r.i.-her  percentile of 

«ports c^uld   \f ornate:   rur  tv?  -oruc"   in  vie-' "f the  oountrv-s 

f-ii-t'ir advantage?. 

n«j.      Most  rav Ttenair   °or  t'.iB  in-u; t —    r<> -valnU    in  th« country. 

>ilv mediias  mri  larr< ^TìWE,   ri^av.   sha'M   forpin^f, serial   and hiph 

alloy steelr  and  aopl.ict icatfd   »1   -trieal   compr.nents mav  need  to be 

importe'   for  some tirar.     -'it':  fe ripi.1  err-arrior. ,>f the   irulustrv, 

however,   ppeculiBid foui.drv  capacity «ill   »etvi to le Rubst.uit îall / 

itvelripei,   both   m tcrrnr   n"  obtint,  "f heavier  ranger- »ô   "u-'litv. 

?his  ispect haR  reen ie- 1 t   •• <.V   ia •   i?ter  PTíyranh. 

11S.7    i»hil*  the market   demand  projetions h .ve    rnumed   1."  ner cent 

«-porte durine  1Q76 -   n'^,   tv.e  uonBiinl i ties  of nach in*  tool   exports 

need to be  examined  ii f<yrtr<ter Hepth.    nur  'laa not been possible in the 

coiirpe of  this studv -nd   «hruld be taken  up  in   the next  phase.    Since 

Mexico appears to Have or.o  of tha fistest  crowing markets  for machine 

tool« in  Latin America,   the nec<í£¡Br>rv domestic market base  for export 
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pluming would   h«   v.v> i 1-u 1 o       In  the  I AFT',   re'ion,   the ma >or  potential 

mirketn  for machín*   4ool  v"por«,r   ìpr^ar •-•; b.> ¡>rafil,   "rrentina and 
!'hile.     '"hile r.or.uf-.e*uro  o*-   MTt-.:n ifMns tori  nat-Tonan  has 

developed   -.ineid'írabl-,   m    r-.-.l   ar.h   \r»*«*nt irva.    tV.-o neverihfclesB 

appaars   to be   t:.   >le<\uat'-   -yi-ov*  r, tv*.->t   f T  TOCI*   of  tV,<->  machine tool 

items  identifiât)    •.?* 'v.vinr po*en+ia:   'or .nir-ifictur-;   'n "»j*ico.    A 

substantial  rnarke*   f.-r   "rr*'ur  vachi n-»  tool  prc.di..-tr would  alno he pro- 

vided  bv  the  '"",,   rr'-viied   i:n".;! u  .;• >»;t t   ir»'  co^pots. t îve. 

11S.l!     IV.e  programming <>f machín1-   '* oí   ni   diction  rrìceFritatop  care 

both in the selection  ">f appropri a*e techn^lo^-y  and   ir.  the shaping of 

domestic  íntefrat i ">n  su  i;. *   Tuilit-  and  rclnbilit'   cui be ensured 

from the outset.     Tine? f.vxTt   orientation would   be of ere it   Ri^-nifi- 

oance,   the types  and •*> ikei, of  osnu. ,ment  relented   for dom<>Ftic  manufac- 

ture must be Buch ar voie:  offe» : ti vol ••  penetrate   e/port markets, and 

also bo .able to compete  ir.   ih*»   internal  mrket  with  other products from 

Latin American producers-.     The pinein^--   M' démentie  integration  in this 

sub-sector mus+   also be r.-i.^i'-*^  so   if  to achieve an appropriate balance 

between  increasi'v do es'.ic '-or.tern     nd rrualitv  production which could 

compete  in fore.i^n m .irk 'Z;   from   'he i.-ir'/  r-taj-es  of production. 

(i i) Ch ipjqss  forcing machina + ooln 

11^.  It  ìR estimated  that  total  market ^emand  (apparent consumption and 

export value vhich   is an . icinat*vi   t'-  oc  around   10 nor  cent of domesotic 

production)  for vari our; t.yper  of chipies*:  forming machino tools during 

the perid  iy7^ -  "9°^ would  be ppproximatel"   1,9ao million  pesos, 

excluding the reouirertt'jnts of ruch equipment b" the automotive industry. 

Market demand would,  therefore,  he around   1.p.9 million pesos 

annually. 



151 

11t'. 1    There are about  fifteen companies which are producing chipless 

forming machine tools  in Mexico.    Their prer.ont production programme 

is aB follows:« 

Company !fo.   1   in producing hydraulic  prensen. 

Cm.ipany Ho.   ? ie producing bar cutters,  /guillo' ines and bending machines. 

Cotapany Wo.   3 is manufacturing hydraulic presBCB and mechanical 

(ïxcentric presses with a c^p-acitv of up to PCX) tons.     Their licensor 

firm is from the 'JSA.    They alno produce presses of their own design. 

Pompan ' Wo.  &  is producing foot operated g- illotine shears  in two 

different modelo with ,i capacity of  1.5 x  1 » ^°1/1,R?9 mm.  respectively, 

guillotine shears with mechanical underneath driving  in various models 

with a capacity of 1.5 to "»..5 x  1,3?1  to  3/°5 ram.,  hand operated 

folding machines    in various models with a capacity of 0.75 *° ?»6 

i ?,03T to 4,775 mm.,  mechanical press brakes in various models with 

a capacity of  I5,   ?5,   36/55,  6O/9O,   100/150,   150/??5,   260/4OO tons, 

report rate ie 30 to  JO machines per year to the USA.     Their licensor 

firm is from the USA. 

Coiipany Wo.   5 is producing approximately the same range as company No. 4, 

but partly in bigger ratings. 

Company Wo.  6 is manufacturing sheet metal benders and shears. 

Company Ho.  7 i« producing hydraulic presses. 

Company Wo.  3 is manufacturine mechanical guillotine shears with a 

capacity of 6 x 3,000 mm.  and mechanical press brakes with a capacity 

of 6 x 3,?00 raw.    Their annual production in 1972 for both machines 

together was 39 units.    Their licensor is from the US\. 

A review at the date of going to press indicates that there has been 
considerable shortfall in the achievement of production targets by 
most of these companies during 1972 and 1973, both as to quantities 
and additional types of machine tools. 



Company No.   <) is produ.àn«; press braken and manual   bending machines. 

'ompany  No.   10 is lutrmfact-rirvT open j'.'.p t.ydniuHr  preapes with a 

cipacitv  of  1 ',   rs,   r,0,   100 and   ""jO tonn, hydrauln-   four-column prenrep 

with a capan tv  of SO to  1,000 torr. 

"or.pany No. M   is producing hyi'raul ic  and  pn-una tie   pr^Btson. 

•'ompany  No.   1?  is manufacturing* plunrer-tvne thernoplistir moulding 

machine?   m three ¿if feront models with mouldin*- d i¿> closure pressure 

of" 7r;,   1r,0 and  ?50 tons.    The production ir.   V>7 ^ will  be around  five 

units for fiarh tvpe.     Th^ir licensor  firr, IP  frorr, Japan. 

Company No.   H ìB produci n/- plastic   (m-M,-) ertrus inn  machines. 

'omnany  No. 1_ì   ir  manuf-icturinr plastic   inaction  moulders   (bench   tvpe) 

and pl'.etic nipe extruders. 

'ompany No.   T-. has started production of plur.per-type thermoplastic 

moulding machiner  in   i.hree different  motels   .-ith moulding die closure 

pressure of r>0,    '0   mi   11C Tons.     There are ni^ns  to  produce '^0 ujiit6 

in  the firpt   -ear  (19"."0.    Merico h to  at present   3,000 to /,,000 unite 

working.     Ths firm hopes  +o cover  in  the near  future  T'S to   30 per crnt 

of the Mexican market.     Their licensor  firm is   from  Italy. 

It   is estimated  that domestic  production of chipless  forming machine 

tools would be of the  order of  160 million pesos annually by  19^0, 

allowing for the planned expansions  of existing enterprises.    The 

domestic requirements of the following oúpless forming machine tools 

are likely to be fully covered bv  19"3.     pneumatic preBBes,  open cap 

hydraulic presses with  a capacity of  1? to ?r)0 tons,  hydraulic four- 

column presses with a capacity of 50 to 1,000 tons,  mechanical ercentric 

presses with a capacity of up to ?00 tons,  foot operated guillotines 

with a capacity of 1.5 y   ¡,^l/l,S?9 mm., irechanical guillotine shears 

with ;• capacity of  1.5 to C x 1,3^1  to 3,60.5 mm.,  hand operated tending 

and folding machines with ? capacity of 0.75 to  n.C  :: 1,i?1  to 4,775 mm., 

mechanical press brakes with a capacity of I5 to /!0O tons,  plunger-type 

thermoplastic moulding machines with die closure pressure of 50 to  P5O 

tons, plastic pipe extrusion machines (bench and floor types). 



Hf.?   Pro« the above projections of market demand  and domestic pro- 

duction it will  be  eeen  that  there will  be an  uncovered annual  production 

#ap of about  ?29 million  peso*.     The ¿reater proportion of this figure 

i.e., about  % per cent would be:  repr<!Rented  bv  sophisticated,   special 

type machinen with   larger  ratiru'B vhich mav no*   bo  economically feasi- 

ble to produce   ir. Mexico during  tho period  \7U  -  19°0,  as batch  size 

manufacture would  not be possible.     At   the Barm time,   it  is  considered 

that there  in  scope  for expanding domestic manufacture of chipless 

forming machine  tooln RO as   to cover a production value of  approximately 

1Ü million pesos  annually by  19°0.     TV' demand  for euch machine tool3 

in likely to  increase steadily  after  19Q0 at  the n'e    f  1° to  1"> per 

cent  in the context   of rapid  indurtrial  develonroent. 

11^.;    The total   investment m-.chiner',   -rruipment   uri   rervices mich  ae 

power, ¿as and  water nupplv,  etc.,   on  additional  Drofxwnes  to cover 

the volume of production   in  UUF Bub-sector uo  to  19'0,   is  estimated to 

be about Z!"1 million pesos,   excluding tho cost of land, building's and 

working capital  for new facilities.     If the proposed manufacturing 

programme is partly or fully incorporated  into existing facilities, 

the costs would be lower.     Possibilities of establishing new facilities 

in more than one location could also be investigated with advantage. 

For the period after  19^0 a second stage production programme would 

need to be drawn up in due course,  anticipating a higher rete of exportB. 

116.4    In the course of plant visits,  limited market research of chip- 

less forming machine tools was conducted.    In the light of this study 

and in terms of domestic consumer preferences,  it is considered that 

the first stage expansion programme for this sub-sector could cover the 

following iterns: 

1.    Open gap hydraulic presses with capacity of 30 to 
250 mm. for straightening, bending,  marking, 
calibrating, deep-drawing, etc. 

?.    Spark erosion machines with mounting table of 
19O x 7^0 mm. up to 600 x 1,000 mm.,  including 
integrators with taper shank Morse 3. 
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;.     ín»»it,   hillf*    un ri il   Rht'Hra  (univTBil   iron workers) 
wit'i  :ih: irvi*- rxr-nt^hj,     f   ' 'v    t-,   1,   Si,  tonr. 

',.     \E.ymc ;,r u-   power  inveri  ther t   -ietti   bonding roll*  with 
<• inn. > t v  '•,(    ' '  '     '   ' iwn.   pi it«'  t iii'-kn^Pfl   inH  working 
raw.-  nf   1,r,10 t-<   ' ,0'*' ' m!¡. 

It   ìP  nccwE f-   tn "*    '.-r;.-ìr<    :.-. i   liwin.'s,    nu ten il   «peci float lonp, 

tools,      ic<»,   -'ix   urf':-t   *     . -*.•,   "Vt-irn,   «••••.   -Ivil1   bf   in  metric 

svntem <-r>nfr.;r.:n,- .•'•'    I".'  ,' In!., rr  •' >r.-<;     tin!  nir   >paniznt ion ) 

fitindirir.     We.-u .t.;  prn'jn^n  rhu-,id   -linr   V"  TK le   f >r  t"ohniral 

^ervieee   nui   rfrear-'i   -•) '   1f'V«»l^rrt"*rt   fc 11 11 íes. 

I1!.17- The r tme rru -i.H.r it : or.r w ;uH .':pil" i:, respect of technology 

selection and *>h-u<-H ir^-:: riterTiti-n ;"• •T-UBIH í* IB in the case 

of chin removing PU chin«'   f.nol.-j. 

n'*     ''^-ck'tgi ng.   rpra/uif and weighing1 equipmwr t 

11?.   Hiere arc   Mir?"   n•>. \\vi-rvjca  Mexican   .i«;i »,.  ,nin 'faf-turing enter- 

priser  for p?rWa*rn/* f<rup;'n+,   »p; rt   fro-n  RíTII!
1
   workshops which  take 

up production an^  repairr  of firmle ectipmcnt.     The first company, 

which wan operating o.trli'ir under a li^en^e  a^rtemont, has expanded 

rapidly in recent  ••r=rs ar.l  is producine UT>  to r,0 units annually or 

automatic,   ocuch  packaging machiner,  betid^e bottle packing and  other 

! ackaging emiipmwl.     boner tic content  Ì3 ,ibout 95 per cent  and 

manufacturing cost? are competitive.     The company has built  up sub- 

stantial  exports  in the last  two to threo years,  mainIv  to  the USA 

and South America,  such exporte *;oing tip to ',(.) per cent of its production. 

Itoe second company ir rmnufactur!ng capping machinep,  automatic licjuids 

filling piston machines,   uottle-cleaning ecruipment ano1 recently entered 

into a technology agrooment  with a LH compvjiv  for manufacture of the 

lptter's packaging products,   including packing of polyethylene bags. 

The third company is manufacturing bagging machines for cellophane 

products and bottling end other packing machinsry. 
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117.1    Thn iwport fipuros for v-.riou* pwM-irinp it*ms ani eruipment   for 

the period  ^S -  19'M,  both vearw   innlunv,   were   MI follown. 

Imports of various packaging it^me   «id equipment  'luring I965 - I971 

(in million  pesos) 

1. 

á. 

5. 

7. 

9. 

10. 

11. 

'¡quipotent  for nlp-tning   md  rirving 
of bottles 

Wrapping for   different  products 

Automntic bottling  -rid  packing 
machines 

Labelling »ouioment 

Packing with repiatritnn 

* Va innent  for doable rper^tion p-tokiiy- 

Aeration «fuinment 

Bottling or packing equipment  for mil! 
or markerino 

Corking and closing equipment 

Packing of bottles 

Other packaging eruipment 

177.1 

Hi.:1 

%/ 
n\â 

•9.Ì 

'1.9 

'1.0 

Vj.5 

V5.4 

Î5.0 

117.a 

«71.7 

It it estimated that importe of packaging equipment during 1976 - 

19*0 could be of the order of 1,190 million pesos,  or about ?3$ million 

pesos annually. 

117.?    Tliis sub-sector has considerable scope for development, both for 

meeting increased domestic requirements as alBO for exports of such 

equipment.    The additional production capacity could, for the most part, 

be covered by expansion of the existing enterprises in this field. 



Thrne  wil',  ¡rweviT,  ree     .; inai irriti <•  l'inm   i   i   intuitane*   hv   institu- 

tional   -y^oncief-.     It   i'-    ilf*    nf<"i'CTB.u*ï   i'°r    th^nt    mitt-   to  icmarf 

p ¡liable   t'or'i'/.i  t<--"hn> 1 >v~     iv-   "i*   \tt«"-pt   n.-ki^-irv  ' •• •hniauCi'   in  tlu> 

field*   net   ' i*t   i1 'vori'i:    -, .i"*u tt «-l /. 

11".   lliiB  <a-e 'o.-/   -overs   vari "tf n^ohmTv   itt-;,R   ìmhtdinf   '.oatin/r  and 

rirtmi e.".ipni3i.t,   ;•>«;•* i MîT    .nd    th<«r  sprivr? ori 1   aero^raphir 

^ìp+ni?'   f  r comjTepsp i   :"1    lis.     'Jhi>   i c^nniìerable.  r.ovf"  "f   Binpl«-r 

spraying «cranment   IB   lomert -.ral 1 • produced,   innj.ort projections of 

4°0.7  miliar   pesm; dur in.-   1*i     -   ' >Q'">   >r<>   ai* ;f ìpatf i. 

11°.1 MOB* 3'¡ci: «amine'i* ìR rclnUvrl V I: s^uptir: ted tnd it should 

be possible fir Aviptinr producers tr> a ibstant i ùlv expand production, 

both   for   innrosRinr >lwn! i;*   dem vi   avi   for   -''xportR. 

i.'eighinp:  eguinnqr.t 

119.   Tfcere .ire tv.',  import-a *.   iianuf rturerr  of   'jeiphing emiipj»»*nt.    The 

first   cor.rvr>nv IF producinr  ba^^-f iLHn*- ¿eile*-,   oontmuous weighing 

scalee,   belt scaler and   '-.•->  plete '-'nir^-nr rr-terns fer certain   industriar, 

besides  sc-ilcr for ra¿l"av!    v^   truckr   oiH       wide r--n^f   of other acalep 

covering over ^OC modelo.     '""he  .leconrì  compta.-:   in manufacturing1 portable 

acales   of '¡(Xi to  1,000 X^E.,   e-ttle weithin,- ECUIPB,   scales  for general 

use,   trucks and  rail"a\n,   etc 

119.1 For  1976 -  1Qp.O,   import"  of wei¿-hinf   -nach i nerv  are anticipated  at 

about   275 million pesos.     The main item importer!  is weighing machinery 

with  automatic  indicator  or with printing mechanism for weights of 

1,000 K^rs.   and more,  and  projected  imports of   i-his item would  be about 

R1  million penos for thin  neriod. 

119.2 It iE considered  that  expansion of existing unita, uith suitable 

technology arrangements  for more sophisticated  weighing e<niip««nt, could 

be undertaken to cover about  R million pesos annually in rang«« which 

would  otherwise be imported.     The additional   investment for manufacture of 

more sophisticated eouipment would not be very large if this  ia under- 

taken as part of expansion programmes.    There is aleo considerable possibi- 

lity of exports of such eaaiipment, particularly in the LAFTA  region. 



fteat tryç   \nri  < >)1 ing wu ]»"•,<» nt 

1'f. 1 variety of •rruiprnwit fill avirr U.ir CIHBR! í n -it:i in. >r«pt ¡
V

T 

1 iTpf heat exchiiurarr uße<1 in pow«--r ">ltntrt noni o*her lte-nr T%11 under 

medi'jn and   Binai i   ranr«* "•' o-.pitil   gnou*. nunVer  -<(' m-uiuf tcturere   ire 

•il readv taking up lnoppGin*!" rophiet i .< t "fi \*<mr in r»"ent ye-\ri5 tnd 

there h IB t>ef>r. H etnadv reluct ior, in miiortn, an nil bf> r«f-r; frnr the 

following tntlc- 

'.'•M.     'VI 

Ilaports oT He-ttiry    Jtd     .olii.»' ."qui pm ant 

(in "ill 1 lor  pes   s ) 

a. Air conditioner« 
and parta 

b. "oolín* plante 

c. Burners,   etc. 

i.  Oven» of rli'ferent 
kindit 

e. Heat, exchaiyrere 

f. Vulcanising 
emiipwent 

p.  Distillation 
emiipm«nt 

h. Dryer» 

i.  ''Vaporatort 

j. Vaporation and 
steam treatment 

k.  Parte 

Vil Vil 

°.3 V.A 

1'.0 11..1 

io. ' 1:.' 

1^1.7 10.7 

7°. 7 53." 

if.* 5.5 

liii yy ' 1 yj i¿j£  12?? 

9.* 

14.' 

7->.1 

5." 

1''.' 

•>    1 

11 -." 1-1.." 

n.° 19./i ?6.c 

15.? 11.^      7.fi 

4.1 5.9 1^.0 

3.7 3.3 1.1 

13.1 3?.0 13.« 

"1.'. 

13."» 

1.? 

^.9 

15.n 

19.6 

1fl.6 

3.0 

1?.3 

p.c 
v<.9 

94.5 
r,5.1 

16.1 

64.0 

51.4 

36.7     1*.6 

36.9 

°0.5 

1.4 

^.3 

14.6 

11.3 

9.5 

1.1 

PO.? 

TOTAL 

21.6 

310.H ?7fl.? 264.1 2PI.? 356.6 33H.1   ?17.1 



'    v . '      ît(»T   ( O    .VI'üU    ,'i-    ! • »>n     »• *    i •   i'   • • jrt h jv-iTi»    n't O'ifit   f T   i   l U*** 

proportion    >i"   'he   ni Tt   .     In  th"      ".rt»   <-t   Hit»  f'i*-l1   invert ìitnt i<>n, 

H   vu  not»*"   tini   r-'.n      *'   tí •*>   i li rpr   inri  mrr-   rnpMrtí' it>"i   Krit   pichmiff. 

re-uir«! I • ' "^ m- 

"»etal r*rru ->1 rr . 

Vein/* t •_: er; :p »T-< 

.•apvil i P iv 11 ! '. 

portion •!' "en ' t 

lar^re ji i OOI-íUF' i' 

manufacture   M.'1  ' ^ 

"i.f 

i 

ir" 

•rr 

» 

U-fi ji !    ir   t ',•>   r. 

'••r    f» »   in ri*i . u      :r)«>**>f<   ir« 

•ffTi,   ''••••   t .'•< t   -t'" e : i • t »-•   in^ i|r«ne • . 

I - il - -nt : -lit-    '  '   i»< "1        Mp1    pro- 

l  few    " irr,   *> -i.f-Tit   f'i-r   s  few   verv 

i.-(.   'tí-.' ni'   ••!- v : «H »    '* >r  «<• aromi •• 

>v   'f'v.jvi    >r   ••    hnoloi .     '   md    ^ler  < O«BI iorat ions. 

\"C. '    "omesMiill.-   TIFU¡ ¡f M t ir»*d  «» - . inment   "•  thip   i- -tc^r',   n.ich   -.p 

!.eat   t::t hiji^arfl, f: enr irr   V-DPOIP   .-it. I     ther  wiHc i    ipr> irat-ir*  hav  con- 

siderable  «xpTt   p"Pt¡ii-il:   i*-;?,   mol ,iin^  t •-   'he  M'.'A.     ".  TI,*-or  iift'i- 

o'ilt"   ii,   thvF rf^-r-i,   h'wí-'^r,    .t-   •:','-  non-iv.alabí 1 i tv  rf   VMc'i' 

(American Feci ft-   of   'v,->. UIK-il   >irineern » certify    tion,   IP  a result 

of  which   fabrica-orr   in "Vyic   arf=    IIHC  tiot   in « notation   to meet   certain 

etrin^ent  rwuir^ront: <:ï r u t  merr   ! 4frp   ,p",  P""""',   etc.     Thie matter 

recruir s  a detailed   ptir'v,   with       -'îe« te  ' v'olvf   ,   SMitati*  procedure 

and  mechanism bv whi^h  i',t-  crtif i ••; .• ion "O'ili be  provided   to fabricators 

locally so  that  îmnort  t;'.1   ti tut ion   wl export» in   this (vriipment  caterer-, 

could  be rapidlv ex ^emifc. 

P.    Pumpe, cer.tri^upe»  ma eompreasorc- 

1?1.   There are about   11   important  companies which are producing pumps, 

centrifupef  anri compressors   ir Mexico,    Their present  production 

programme  IR at follow* 

(a)     Pump«  and cena-rifuf »t, 

Company Wo.   1 haß a lar/re nrofçramme of different pumps,     rotary pump« 

with electric motors of 0.'  to 6.^ hp. an') with n. capacity of 
o 

6?5 to 10,ROO lis. Ar. at a presure of 1 to °.5 î0?./cm.   ,     horisontal 

ejector pumps with electric motors  of ,' hp.  -ind a capacity of 36^ to 

1,060 Its.Air. at a pressure of 1,406 to 3,16/1 Kg./cm.    to a height of 

7.R to 54 metres;     Belf-starting centrifugal pumpe with air or water- 
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;.''r>:    "T   ä 1 * ri* 1   *»* »-1 '»»-§•   "T   (,":1II     >vi r   r .•     <      .    .  to   *  !:!.. 

, ,1,.,   1«V     Of     ' •'       '.,     L/C     I'...   . /fi 1 ri .       it      I     •.«•Ifit     'f     "      .'     tO      <<; 

• r      vf»rtio*l   turbine p unpn  for an«r w*iit   ut!, v^rtic-l   •»lei.tric 

,„    •      •,>   ^r *-p.   v.«^   •  ' n.i'-it-   -f  1   i   t-      c,r- "  in./min. 

'.,»••  ff   '."   t      ''.    irttwr,     H <•  p'impr  r'-pr^per.t   "tppro»iimt,«»l- 

r    »r,t   ' •"   tri»'  romtvtr"' «•   ont ir»- annual   si  IMF   V  1 J<    HT^I   to 

. >n pen)«.     T>«ir ".\rKet   Bh tro   i .>•   ribout    * >'< per  r»<nt. 

"al.le   -'VII 

!tasestic  Pro'tuction cf  Pumps  V~ì"' ' 

rnt.^l  e i «e tor pnmns 

-•-tartina ^entri- 
r.jnpe 

r- >unpp 

•. "-1  turbin« pumnr 
eer "eliE 

N".   of unitp  nrodured       "a)«e value   in 
m  n7 \ mill ion pesoe 

1? 

1> 

:iay No. 3 ha* H production programme of different pumps for the 

fnleum, chemical  and  p-i]p and paper indußtries.    The pump« are 

ì'.ced in various materiale euch ae mild Hteol,  "tamleas steel  ind 

SF.    The annual  sal M value  íB around  10 million pesos.    The 

lional integration  is  100 per cent.    The local  sales prices of moat 

[their products is comparable with UH* prices,  though certain products 

considerably more expensive.    The company is planning quantitative 

grease of its production programme and introduction of two more com- 

saor sizes in tho near future. 
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Company No.      hi«   \  larpe programme of  i ifferent  pump»;     rotarv pumpe 

for viicoun lipide      l."V',   V>  t->   '0 hp,   ISO to   i,'00rpmt  °-^  t° 

1.7  ltE./eec.»    ""',   1/  to   \1 hp.,   100 to   1, *00 rpm., 0. ì  to ',.7  Ha./sur., 

V»,   ^,¿  ir  -f hp.,   Í-0 te   1, -00 rpra.,   1  to   1 -   litB./W.,     4",  A  to   IO"? hp., 

Í0 to 900 rpm.,   l.:   to  17  Itn./sec,   horizontal   centrifugal   trimoB 

(steel casting, bronce oaetinp,  pt^inl-îBP  eteeî)  vith a capacity  of 

'   to  ld°  It*./sec.   to      hrirht  of   '1  to f 7   netroB,     horizontal 

centrifugal  two-wav pumpe of •'.>  to  1,r' "  ltr-.'aer., to a height  of 

6.4  to  I1)0.1) metree,     vertical   turbine o'inpe with   i car tcity of 

1.?6 to TjO Its./sec,  to a height  of > metres.     The company also 

manufacture* horizontal  turbine pumps (steel  and bronze castiwe) 

with 1 caoacitv of 0.   > to  ¿.07 lita./nee.   to a height of   IS to   ~>"<) 

metres.    The firm's market  oh \re for pumos  •••IB in   1)7".     domestic 

production - ¿C million pesos ( "'0 per cent),     import? - 1a million 

pesos (?e> per cent).    The company  ve nlannirw the   introduction of 

new product  lines.     The projection for  1973 calls tor exports of over 

1~- million pesos. 

Company No.   10 is undertaking the manufacture of mud pumps  for the 

petroleum  industry  (for oil  wells),  with  a capacitv of SOO,  750 and 

1,000 hp.     The erpecte^ sales value is  "» million pesos a year.    Tkch 

vear P5WCX needs a replacement of about  10 pumpß at ^ price per unit 

of  300,000 pesos.     The local sales prices  of their entire production 

programme are higher compared with international pricing, mainly due 

to higher manufacturing (too small batch sizes)  and raw material 

costs in Mexico. 

Other manufacturers; 

In addition,  there are about 50 smaller firme producing pumps of 

•nailer ranges for domestic water supply and irrigation purposes. 
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1  •'•"' , MO V'ir,) 

"omp-anv  No. _i  '>'  !>r>1 '.: . T'   TC !'• 

,1C)C    -1J1(i •n'-r   't.-. nn . 

j'Ti'Sfirr   "ith   '<   c"\!>iC 11. v  cf  1^0, 

'Tchivtj'-n  or   •'-.  :.:»ii'P,   "*nJ   an  nnnual 

ml pe  v^'je  f»"   1*  -r.i?'iT   ti-fo:.-,  n. • i r L -•   '"«r Ti.nirw   mr   -.-nn-trnntion 

pumoseB.    Th.;  f>T. -. 1 «u. w<*<»"-9 r'-iticr-u-' ^nnrPF^rF  in   10 different 

,   -,       í+»        „,r....*..   , ,       * (i ••;?•      î   iT).     Certain compressore ¡nodoln with   » r u  .i. ••   »   Ji-    • •       <     » . »    A ••  • 

are oil-."w   ¡vprr  for  :'< >i     rx-p-in*   «Tiipnwt'i,  with  or.  -u.nual  paies 

valu«1 of   30 irr 1. i oil TV.".^    (-•  sO :-,*n   in T"tle   .. 

Company No.   n   it rwwuf... t,.r ,:u-  -i "ile  ^  t lati on .r-   air-cooled  siwrle 

«J double st^ •,oT.pi^-3-Ji^  .«.til.     <•   ,    -i  -w' "-"  cAimera with 

rawimun, worein* :»r«r«.^  of   -'0,   i^f   i^   17«* -r.d   >0O P'IO,     electric 

motore   >0/6ü ti/-,  /'.i to   :,—• n*..,   1 '' ^  ^ h- •     ^tro1   e^ineE- 

? to  ?•> n¿i.f   v^h r. cr.p.i'-Uv   ..f 1./   to   )0.C TY,  (100 PT'U)  -v» rhown 

in Table  3. 

Company No._5 io producing heBW-dutv single cylinder,  single stape, 

double ficttriK rociprocumsr compressors, vith tore an-î  stroke 

ft" x 7", 94" x 7",   10e x 7' ant!  1 1 . >-" r 7" and a cap«it" of 150, 

1^5 and \CP  (KO K<IG),  witn an  innual production of  20 to  30 unite, 

and a national  intention of 90 per cent*     tvristair acre*- compressors 



<--itv\      .--lìvi-it • , •*•   »' t<   ')•).      i'   * '"I ;>, •-.i"    ir   liifM'il  previ.jr t l.-'i 

c»' ¿rr.ti,   st.'    t  «,»im .1   ir.'> <-r   * i. r.     t"   i    vr  -.- r.t,      hfr-    'ut • 

tw    ,:v! in''-r,   "-t -rr,   H      •< »-",    '   •;. 1'-   i-Miu' r'N'i'T*« itine c -"TIITOPB ^r 

with   ¡err   v  rtr.k.    11.;"  t,    "'  v    -,   •>.<"•,    "'"  *   (",   V..;" •     >}" 

i- ••   t.    ' '"  r     ",    t-i        -,ti'¡t        <~   !fV,    -•<,     i'.'.   irr»   ','""'•"   ^K*j '*-:, 

with   in   irr.   il   • n  •-.idi or   • f    <"  *<"     r'  nr.it^   i .•«   -\  r.iti'ini!   interriti   >. 

of   K r«*r t-cjit .      r1.''  fin.'.-- -nr'*«'   s!,-ir»    • :   it< i' :*r .-ert.    'TUT'. 

pri   e   le"<»l   i"   '     t per   -ont    ib. v<-   ' h     -•'".   nrici'c,      'ofnpon<>nt r* 

import«!    ire,        ^r-.tif-.-tinf rf><ís,   valvas-,   ! .Incit in»- fivptemp   (in  total 

1C  per     en*   of  v.ti!   o<'ir.nrr>f»p< r  Film  vV, a.'!.     ni'   (Toi'uction  pro.Tomm' 

ie j?iven   ir. Talle   '. 

"ompanv  No.  '   ir  pr^'ut-ir.*' Tiotilc  ^ìnp-ìt-   m I   !nit lr pt-ipe '.-urnnrepsorp 

with  1 oc ill" purchaser*  vit-r -:oil<vi  röhier oft rol   *T.cin''B,     <% hp.   and 

locally  pure h-íF cm   w?»ter    o« lf,i   Pervinp diep-1  f»ntfir.cr.,   in-line  type, 

4-stroke,   direct.   in.'ect i ">n       '   ani       cvlmlerc,   \i'>  to   ^ 'S  hp.     (the 

heaviest   Porkmp  -iierfl   eurin»   if   importali)  wit!«   -    ;tpicitv  of rj0  to 

'00 OFM,   vit!,   .r.   innubi   nroHix-t lor.     f   1/1/.   ur.itR,   reprisent ìnr a market 

share of   <C per cent.    TV   firn   ir  piumini m   inr.Jil   -nant it-itive 

increase of SO te   >\X   'P?' "vA-ile  compressors of approximately   '0 

per cent. 

?' e  company   il pò  pr.n-ices  rt-i'l'irtr-'  Pirvlt-   >:>•'   -cvitl«5  ptire 

compressors with  rlectrio Tiotcrs-   'r-  to     "<'• hv.   (in  ruenil   eaeeB with 

diesel  enormes),   '--itti a cap-'.citv   of  1C to -'i.\   ""^ü,  with  .in annual 

production  of  V'S unite,  representing a mar-Vet  share of   V) per c«nt. 

The firm  if planning on -u-inual  <-u.intitat ive  increase or   ^C to (00 CFM 

stationary comprersorn of -ipproximatelv   10 to  1r, per cent.    The firm 

imports per vear around  fifteen  Htationiry compressors from Sweden 

with a capacity above 1,/00 CFK,    is thev act as distributors for their 

licensor fi*• from Sweden.    The company's annual  programme comprises 

of mobile compressors,  stationary compressors, rock drilling equipment 

(imported from Sweden)»    lighter units  (hand-held), with an annual 



•.rn-'.'rr '<''   'W    ' .n'r,   -.'<r<    <-.»:nr       ->--'.•    ••    r     <f r-r  T.», 

-.•ivier 'initp   (non-• in<!   rill),   vi»'     m   -nnual   turnover    -t'   '.'L',  'ir.itp, 

rAnri.-F<'nr irv   \  rr.r'^'t   "!  ir>      •'     '.  n<-r   :•-it,     •• in ri •   • i vn» :   Vi^nnr  uitr 

j!   enenmor   «miinfriTt,   io.,,>+*    'ron   i   ', ¡.    i   n ,i:\¡*" v* .r>T,     .-;.•'   irTioni 

vTln). bitB,   mpor»f-d   from   "<-^-<i   r..      r\ <*    nn1.-      * irr.ovrr   for   " ' "    w u: 

mlli'n  per.o!!.      rV;r «-"TV rt   7'il4>n«-f  -uni,'   t-     .rren+ma,   IP   iro'inH 

• ;«>r   a->.t.     '.'" -il   n-!fi-,   r-n •••-       <••   r.  :   vi »i    »r t-rr. •• ion V.   Tinnì', 

-.r-    .>fv;t   I1'   p<'"'  '•"-.»   ' i-  'T,   -i   ir.i,    ' .'•   *<    *•'( 

ir,-1   •ocmon'Tit!-    •'""•t.r.     ' K"   M-O-IO   *i   r   : ro/ramm' 

•¿.•mi:, tfiv  N<>.    '   *r mr¡t. fort ir i nr not i V  and   ptat <•.•••u ir",   oir     .'l'i   water 

i "H,   .'out' <••  R*y»>  < omprerior:'  i]tv     '  -use!   '   <   •} ir.i'-»ra   ir. i   vi*"   a 

-..ri~,'im wT'inp pr*--.uï ir»  -f   1 "   UP. V" ¡JT«
1
   uf ,     '•lí-otri*-  motore, 

••'  t ij  "•   V,' .     nd  -'-i   '.       >" ..;>ac'it"  of 

r   : "• • 1   r 'V   nit fr i al 

. f r VîT.   V.   T'-'-t i" 

Hz.,   ')' (' t<:   1,1 r;xT;, 

-. '   to    7'.      "••"  {ion T';]r;\f   ;-v)VT1   in ~,H - •'. 

Dinp-ui,' No.   ''   if Tianufvturinr  fiat ior. arv moi, c--rot  r"   •;on-roßFor8 with 

electric motors fron    ''» to • r 

-,t      nreneur*>  of   ''.0<  Kp./»orr 

eloctr'i" motors o1'   V, • >:j .   m 

'- -ri    mm.   and   V. ','7..,    ut'r   a 

if '   '>./cm' .     The Ft••-•. 1 itiar.- 

\j.    if;fi   vvr:i   •'   v;' r-itit       ,-\       . •      iC 

ft'tionxrv nor.'-rot ir"     omnrerpore with 

! --n  -IOIPIFI.      >'O ';/.,   '•,•!.    •   c-paeit'  of 

tpioitv   M'  1.1' .-  ,:'iiu,   -t   -   orPBF.ur«' 

3 m /min. 

".mpr'-BPorp   Tí-  roM   pr^^.-iriiv  to in'1 IF*T" 

ind -ninirw.     "Tic  firm    \rr:  prod'.ce:   mobile mono-r^t  r    ccnpreFBors 

wit^ writer   pooled  Termins 'HOK^I    Ti.'inT,   it:-line tvpp,   '-ptrokr,  direct 

in lection.     "  ovlin-erc vnt'i   7- ho.   %t  i,   0(   ro,n.,  «it!,   ^ c^oactt" of 
.     o 

'•'0  "PM,    t  a preaeurt: of 7.04 Kp.   cm',     TIO>, ilo mono-rotar"  cemprefisors 

with water cooled  Porkina diesel  engines,   in-line tvoe,   d-ptroko, direct 

miection;     '' cylinders with  0'\^ hp.  at  1,°0C rpm.,  --'ith a caoacitv of 

i0 ('FM,  at  a pressure of 7.;i/l Kff. /cm ,     mobile mono-rotarv  compreEBore 

with water cooled CM. diesel  en/trines,  in-line t/pe,   ^-stroke, direct 

injection;     â cylinders, with  1P3 hp. at  1,q00 rpm.,  with a capacity 

of  ,6") 0PM,  at a pressure of 7.Ü4 K#r./cm j    mobile mono-rotarv oompreBBOrn, 

with water-cooled Cummins diesel  engines,   in-line type,  4-stroke, direct 

injection:     6 cylinders, with  I96 hp.  at  1,^00 rpm.,  with a capacity of 
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, (y,   'trw     .,t   .,  -,r,-.rp lro     1'   '.'"•'   ",-.  '—   .       "* •   "   ' il" c "n'-Tur'.'^rr    ir- 

seid  orinari 1,-   to  ho ivv   «•  r B'r vi i. ..  <an '   r- •' bjiMtn,'  firnn.     Th" 

firm's r \rk- t   r:.u'f   ."or  'V-ruT' ¡<: or.   '•• «r   ,r    '>'•'        li'^c'i"  prosarti   r,  - 

>ri  million  ->*>ii. ¡    v    *.   .''-r   •  •' '         "•-   -   '•"•-"'>"-»-   iw.no«   i << 

The   ccnpa.v/  r1' et 

company  No.   1 ',   vi 

v    -,   ,•,.,'       r,f ),      ìm-vr?-.   -   «•"• ru 11 |or.   nono«   ^ <<'•  pt-r n-rt.. 

• hr  rp.r'"'1'.   '''T   vr.**1*!-   i   r   i  «'nfirv  « •>mprf-sir:>rr  vit* 

ui<-   t'.f ni K r  nl..M,rf>p.     flan H  ar* 

m  rronar->t îor,   »•     V--1 -• ii.   \   •'   i.   ti;   "••  • ''   'hi'' ".arV '    H'TI< ut H-tl 1 v  .in) 

for  er.tàbHrrin,*  a   sound   . <p.T'   >.•<!•->.     TV    e por*   putenti >1   of rv 

field  and   -ippii.-.e   r-oratir"Kr >.-K   IF   r:-nn lrr*'  >•"•  U   uipr- if loar.t.      Thfir 

compressor orod-nt 1er.  rnvr irr >   I.T   •..•  <:C"T,  ir. Tibie   '. 

•"ompair.'  Ne.   '}  is  ivnut' •< turt'r noni..'  sirici'; ft "*«  ridar--  '•.omrresrurr, 

with  "itor   ;oüU'i   Pert-'.nr   Uor.rl   cü/ines,   in-lme   t  -e,   .i-rtroke,   i'W't 

in.iectior.     -1  «.vi inderà vita "" hi.   it   ', OO^ rpm.,    nth   a .   pac i tv of 

175  CFVi,   it   H normal   ore; i.ure of    '. '•",   moj-inun  ('.«17 Kg. -orti   ,   with   ir. 

annual  production  of .'0   ¡ni'^,   r' nrr 'ent inr •   mirk**  "hare of   '0 - 

?5 per cent,     mobile  t.oull'» rt-v?   r it «;•<•   «.-oimrePRorp vi th  water  cool»! 

Rolls-r.'cvc.p ¿ieeol   ennn T.,   in-1, ir.--   ' </<">•-•,   i*-;itr kr "ith 'nantit/  control 

of  inaction  numr   an'1   rpeo ;   -ovprrmr      •    ovUnlern,   boro  y   stroke 

130 r  15"> ran.,   < ~,t"'<'> .v.,    '3e. hp.   at   ", <<X) row.,   viti.  •>  o->pciit" "f 

600 OFM,   at  a normal   orecrure of  7.0J  Vf Jen    -.'ith  an   innuil   production 

of  30 units,  rouresent inr      marko*   s.-x"  of   '•'< tr.    c, ; ;r cent.     The firm 

iß planning  in  annual  ci ant it-, ti ve  i',:rf«r 'f   1 ; >   md (03 CFM mobile 

compreBtors of approxim.-;Ulv "0 UT cent.     rvo  "ompan:  TIBO produces 

stationary sinp-le  st-vre rotary  oomprersorp vith  electric motors   *0 and 

40 hp.,  50 an >'•? Hz.,  050 .an«'   1,150,     and   1,'5C and  1,750 rpm.,   with a 

capacity of Q5 and   100,   1 '5  uic   16(>  T.'   i+. a TO/i mum preeEure of  1?5 lbs., 

with an mnu-1 prcluctior of 15 units,  r^preBentin*: .••. n;arket share of 

10 to 15 per cent,     double stage rotarv  comprfsnors with electric motore 

of  100 and 150 hp.,  50 and '«0 Hz.,   >50 ann  1,150,     and  V?5 «md  1,750 rpr-i 

with a cspacitv of  335 ai^ /100;     500 and  600 GFM  at a maximum prosBure of 

125 los.,  an annual production of  1/ unite, representing a market Bhare 

of 10 to 15 per cent.    The firm  is planning an annual cruantitative increase 
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,<• «., |,,  < oo   '¡TV  :-t. ¡t ton-if      r )"ipr'T'T •   in   1>"   <~f   10f  •r  c*,-nt  and 

•h*>reaft«r ;ipprox i"i;it< l ••   \::    ar <•;<•',.*   per  .-fir.     The uompanv'n ('orastic 

-rr i'irt Ion vilm:     T,r • , l,-•    cmpror-rf rn,   ¡tiMonan u<-m,r«BSorr,  rinV^r 

rillr  (in  two noir1;- '    rv     ''  rj'v,.t  with   '.n »nnual   nrortuction of* 

r:   mitfï,   repr^nont iru'   i 'rv¡.rv.< t   .-» ,- r«     f    ri  "<îI   ^nrt,   -«.r.d    i national 

i:, t errat i ..»r.   of   ,»''   vor   ^r.t),  lU-mol ' tien finllr.  (in   t,--'0  r-odr-lf;  -    /.£ 

vA   V .5  Kî'B.,   with    n  arnw'i   t>rc'\<;t Mí  nf     '.'0 uniti-,   r»-nr"nentiiv 

i wirket   rhu •<•  or    S t'*»r otr¡t   -ir/'       ".at torn i   intuir at : m of   /! per cent), 

iCnrcnriep       hon*   ':onr.ect lonr,   p ; f c   fittiruu'  -airi   lu   rica'uv F/stemn, 

war  in  I/*':      """,.  millier   p«-iî'-".      "1.-:   :'¿rm   irrori-  Dur  7-í .r  'ne  t1-  ta.-o 

stationary eomprfcRRor'»  from t'-e  t,r\ with  T cm;;/-it-  abovf»   1, '00 OFM, 

:F  thev    ict   a*   1 irtni':f<<r  t'-r   theii   iicn.-^r  firm  from   t'no  'T.".     The 

n.'tilp cocnprf >n orp   ir»' r.ol 1  nr iman ! " t'ir h« iv-' constrict icn an*'1 road 

bal'hnr,   the  ntatior.ar"   MU T- (¡rir? primari 1 - to   in'irti--,   construction 

n.î mir.ir.,".     Local   ml ïS primor,   ^orinar*-!   -it^   miration .1  pricoE 

are about   "Û por   ;ent  hip-her,   mainly   lue to 'i,"h er  loe il   r^w material 

and component  t:o»;t;i.    Th^ir crmtTt-Fnor protection  oro¿-ranme  in as 

fol loi 'e- 

Maximum "i'M 
worin>f •'nlinp    (100 

Type      MOB.   oreftBure ¡**t;.^e? rr*n.   iVr + em        P^IG)      Motor 

National 
Inte- 

Hp.    prati on 

Rot.arv 1 1ri0 

Sotarv 1 1,~>5 

Rotarv 1 I50 

Rotary 1 I50 

1 1,7S0 air 

1 2,000 air 

2 1,750 air 

? 1,7-50 air 

ro.o lectric 
Till 

50 

175.0 diesel 
Perkins 

70 100.0 

600.0 Diesel* - 100.0 

600.0 "loctric 150 100.0 

* Remark;     various mates 

Electric    motorr are 50/60 Hz. 
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Company No^ K) iß  assembline- mobile compressors with a capacity of IR5, 

?c>0 and COO   'VA vrith an annual  saler value of  1° million pesos, repre- 

senting a nurkit  nharc oT ~S per cent,  manly for mining and construction 

purposes.    The national  integration is yO per cent.    The machining of 

the componente   is  done by E^N.     The company is  a Bales  office and 

-Sfiliate of a ITS company.    Lately,  the firm has  started a manufacturing 

programme for stationary comoresriorB with a motor c \pacitv of P5,   5^, 
T|> and   150 hv.     The national   integration  is estimated to be around 

9^ per cent. 

Company No.   11   is oroducing reciprocating compressors for gaseous and 

liruid  fluidr  tranpport,  or for pumping pas into oil  wells with a 

capacit- of /»T; to   -,000 hp.     Their "earlv nalop average  is  ïC to  1R 

units      The  onl"  customer no far  is ir.IC?:.     Th~   firm'p  actual capacity 

would  allow for  an  annual   Production of  SO urite.    The domestic price 

level   is ° to 9 p«r cent  above  the landed  cost   for corresponding units 

imported from the V.*\.    Th.- carmoanv also produces pressure vessels and 

tanks  in.    mil-5   steel,  ctainler.t:  st.;el,  mild  steel with stainless steel 

and None!   lining,   vi** conduits   for oil   plant?,   and  is   joining and 

connecting »i-otional   air <;-oler units,   which are bought  locally,   to 

heat  exchanger?   (air-rxlerr)  »itii finned  tabes  lor oil  plants.    The 

control  pnnols   for reciprocating compressors are assembled and  inspected 

in  lin- -Uh  imported  control   instructs.     T'-.P  reciprocating compressore 

represent apPro:omat, Iv oO oer  cent of th-  entire capacita,  the remaining 

productF  •..rt.mTimM.el/ <'(• ner cent.     Importe''   i term   ire.     control 

instrument», Uco'-s,   crar.J-FV.ftr.,    renting rorls,  nart!" gear -heels. 

Their licensor   firm«  aro  ïr-w  th„ -,  wl   fron  i>e ¡'eierl  Republic 

of  lern n".     Their   ..onnr'»ßrov pronti or.  -jro-ramme  in  as s'-own in 

"ablf     . 

1.1.'     ••! + •'   >V;  *.vi:;ti,„- .-;;•.• HC 1 tv  ani  th.- oropore:! expansions which are 

ron*,^.l-t--!   -.t   rr^ni,   \>r*   ir  !i':el-  to 1.«   afe• at. e production of 

thft  f^l ^'v--'i!i." 
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(? )    PufflPI ina centrifv^op 

Rotary pumps,   0,,5 tc   100 hp.,   1,0^0 to   'V00 lts./hr., 
1  to °.5 Kr./um'"' 

Horizontal centrifugal  pumpe,  1  to  I4? ltn./sec,   11  to 67 m. 

Horizontal ejector pun,pe,   '- hp.,   ^''i tc  1,000 lts./hr., 
1,406 to  3,16/; Kg./cm   ,   ?.« to 5/I  m. 

Horizontal centrifugal  two-way pumps,  ó.3 to 1,?60 Its./sec, 
6.4 to  15^-5 m. 

Self-starting centrifugal purapB,   ^.'-"3 to 9 hp.,  6« to  1,°."0 
Ite./min.,   1«.3 to  30 m. 

Horizontal turbine pumos,  0.63 to ¿.07 Its./sec,   15 to 2?9 m. 

Vertical turbine pumps,   2 to 350 hp., 75-' to 60,560 Its./min., 
3 to  37«? m. 

Mud pumps,   5OO,  75O and   1,000 hp. 

(b)    Compressors 

121.2   Demand projection* for pump3 and centrifuges for lirruids 

Pump« and centrifuges for licniide form a very large item of imports with 

likely imports of 75O million oesos for the period  1976 -  19'°0»  assuming 

a growth rate of  10 per cent per annum and excluding injection pumps, 

water pumps,  oil pumpe and the spare parts thereof for internal combustion 

engines.    The annual importe would,  therefore, be about  150 million pesos. 

It is our opinion that around 50 pr~ cent  or 75 million t>eroe  of the 

pump and centrifuge imports (mainly smaller ranger.) could be produced 

domestically given certain conditions,  leaving a ro far uncovered gap 

or 75 million pesos per year of bigger ranges.     It is considered 

feasible that a new project  ani  major expansion proposals can be developed 

to cover the large    anticipated  production gap during the period UT to 

19^0, which could be considered  as stage I  of the Mexican larger heavy 

dutv purap and centrifuge industry,  as follows. 

All values ve based on  1960 price levels 
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Table XVIIT 

Production Gara in Pumpa (l9ñ°) 

In Kill ion Pesai 

Ainual total imports for pumos and c -¡ntrifuges 
for  1 iouids 
Minus 50 per cent   in lower capaci tv ran/je, 
likely to be covered bv existing domestic 
producers 

Minus 20 per cent for import of special 
larpe and ¡special  purpose pumps -\nd centri- 
fuges, for which  an economic batch-size 
production cannot be achieved. 

Balance covered by new facilities 

150 

-   75 

-   15 

60 

121.3   Demand projection for compressors    Compressors for air and 

other gases  and vacuum form a large import  item,  with likely imports 

of 1,250 million pesos for the period 1976 - 19^0,  assuming a growth 

rate of 10 per cent per annum and excluding hermetic and semi-hermetic 

electric motor compressors  for refrigerators.     The  annual imports 

would, therefore, be about   ?50 million pesos.     It   is considered that 

around 35 per cent or 3f. million pesoB of the compressor imports, 

mainly smaller ranfree, could be produced domestically given certain 

conditions,   leaving a so far uncovered gap of  16? million pesos per 

year of bigger ranges.    It   is considered feasible that a new project 

and major expansion proposals can be developed to cover the large 

Anticipated  production gap during the period up to 1,930, which could 

be considered as stage I  of expanc   ' heavy duty compressor production. 
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Table XIX 

Production Gap  in Compressore  (1?P_Q) 

In Million Pesos 

Annual total  imports for oomoreKSom for 
air,   other ¿cases ;-nd vacuum 

Minus   35 per cent  in lower cap-tcity range, 
likely to be coverec'  by exrstinr 'lomeetic 
producers 
Minus  26 per cent for inroort of special  large 
and  special purpose compressors,  for which an 
economic batch-size production cannot be 
achieved 

Balance to be covered by new facilities 

?5C 

8a 

4? 

120 

The demand for larger heaw duty pumps, centrifuges and compressors 

1. expected to  increase steadilv after 1980 at an annual growth rate of 

around 10 to  12 per cent in the context of rapid development of large 

and medium industries,  establishment  of new industries, growth of new 

capital goods  production «id gradual  replacement  of old units of the 

existing industries. 

121.4   The total investment during stage I,  on machinery, equipment and 

essential services for the above additional production programme  in this 

sub-sector is  estimated tr be around 72 million psros for heavy duty 

pump, and centrifuges and about  Vy million pesos  for heaw duty com- 

pressors.    If  the proposed manufacturing programme  is partir or fully 

incorporated  into existing facilities the costs    would be lower. 

After 19%,  a  stage II production programme  for this sub-sector would 

need to be drawn up.    A 10 to  15 per cent rate of exports could be 

projected for this period in view of the countrv'3 factor advantages. 
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121.5 It ig considered that the following products in this sub-sector 

would have possibilities for manufacture in the country: 

a. Heavy dutv pumps,   such ap for water supply, sewage, 

boiler feed, mining,  petroleum industries and for general 

industrial use  (for  liauidp, air,  othnr gasen and vacuum) 

and centrifuges,  mainiv for sugar and chemical  industries. 

1. Reciprocating pumpF  500 to ?,CO0 hp. 

?. Centrifugal pump* 500 to 5,000 hp 

3. Positive displacement pumps  100 to  1,CO0 hp. 

/. Turbo pumps  500 to  ?,000 hp. 

5. Vacuum pumps 

6. Centrifuges  (mainly for sugar and chemical  industries) 

b. Heavy dut^ compressors for mining,  petroleum industries and 

for general industrial use (for air and other ganes). 

1. Reciprocating compressors ^00 to 5,000 hp. 

2. Centrifugal  compressors      500 to 5|000 hp. 

121.6 Modern designs and  technology will be recnaired to be obtained 

with a specific programme to train Mexican engineers, technicians and 

workers.    It is essential that desi^ms and drawings, material specifica- 

tions,  tools,  jigs,  fixtures.  g?;^es, patterns,  etc.  should be in +he metr:: 

system conforming with ISO (international Standard Organization)  standards. 

Adecúate provision should be made  in the plans for technical services 

and research and development facilities. A new enterprise or expansion 

programme could also be advantageously combined with projects for manu- 

facture of heavy diesel engines and steam turbines for industrial use. 

G.      Lifting,  loading and conveying equipment 

122.  The companies manufacturing different  types of lifting,  loading and 

conveying ecniipment are largely operating under license from foreign 

companies.    The integration of domentic manufacture, is on an average, 
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about SO prr cent  for bridge oraner,   70 per  cent  for  ''orV-lifts and 

up to 100 per cent  for oertiin simple types of conveying equipment. 

The number of companies producing ruoli  oruipnent anpriars to be too 

high in relation to  total   turnover,   out  some of  uho larger companies 

.ire making there  itenu; ap MMitiona]   producta line.     MORí domestic 

companies are only producing the structural  ¡steel -sarte with the 

1   working componentn,   such an gear bor.os,   hydraulic système,   electric 

motore and controls,   gasolene ^nginps,   etc.   continue \,o be  imported 

in most cases.    For certain  items su ¡h as bridge cranes,  the existing 

capacity is claimed   to be higher than th?  local dem.ind.     The various 

categories of equipment ure briefly dircusced below. 

(a)    Present production and imports 

1PP.1    Hydraulic  jacks.     These ars manufactured by three firms 

in the "bottle type"   in the range of  ,'' to  />0 tons and  in the  "slide 

type" in the Tange of 1.5 to  10 tons.    Some of the larger sizes are 

being imported  as  also a large number of smaller capacity  jacks below 

1? Kgs. in weigh'»     the total  inroort value being 1° million pesos 

during 1971.     It   ir   felt  that the manufacture of the small  type of 

jacks is economically feasible and  one of the thre : companies should 

be persuaded to enier this line wi4'i a suitable technology agreement. 

Tt ìB expected that  the larger si?.».• of  lacks will be gradually taken 

up for production  in Mexico as the demand increases and  justifies 

economical production. 

ir?.2   escalators.     At present the market  in Ilexico may not be adequate 

to justify local manufacture and the demand has been fluctuating, as 

may be seen from the following yearly import figures: 
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T-=blf   KX 

(In  Million Peros) 

WM 

I967 

i9r,9 

1970 

1971 

10.1 

10.* 

V7 

The large vilue cf importe  during 1963 to I97O was due to the construction 

of the Metro  (underground)  Transport System Construction.    The  further 

plans for the  extension of   Ine Metro systems have not yet crystallised, 

but if a large  programme  is  undertaken,  one  of the local fabricators 

could be  encouraged to take  up   the manufacture of excalators with 

suitable  foreign col lit oration. 

12?.3   Fork lifts.    Three companies are producing fork lifts of  snail and 

medium capacities, mostly  operated by gasolene  entinen.    During   197?, 

about 7^0 units have been manufactured while  the   inport was limited to 

only 1° to  13  units in the  range of 1^,000 to   "JO,000 lbs.     The market in 

well covered and the ¿rap   in   the higher ranges  are alao likely to  be 

covered as  and  when individual  products become viable. 

122.4   Mobile hydraulic cranes.    The market   for mobile cranes,   which are 

now being fully imported,   comprises 10 to  1? units per year valued at 

12 to 15 million pesos-     The  most common sizes  are in the range   of 5 to 

10 tons,   although occasionallv  a large crane  of  100,   ^00 or 300 tons is 

also imported  for special  project works.     It  is understood that  two or 

three metal  fabricating companies are keen to  enter this product  line 

with suitable  foreign technology. 
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1??.5    Conveying equipment.    This *B essentially a custom-built eauipment 

of wide variety.    Two or three firms are producing some of the simpler 

types like pallet  eouipment.    During  1971, the domestic production was 

estimated to be about   10 million pesos while imports were ? million pesos. 

Such eoniipment could be fullv made  in Mexico with appropriate technology 

arrangements and th« existing companies in thic field  could be encouraged 

to expand their resDective lines of production. 

1?2.6    Bridge cranes, port handling emaipment una tower cranes.    Por 

these three items,   there is considerable scope for establishing 

additional or ravr manufacturing facilities which arc discussed belo'-r. 

(i)    Parts for bridge cran er, 

Bridgo cranes are of increasing interest to  the Mexican 

industry of today.    A number of Mexican manufacturers have 

some production facilities for bridge cranes,  but many of 

the components (the bridge cars, tackles,  hoists and 

especially the electrical  ecniipment with or without 

speed reducers) continue to be imported.    It must be 

mentioned that proBent production represente,  however,  a 

great number of different makes and sizes. 

(ii)    Port handling equipment 

At present,   loading and unloading of ships are mostly 

carried out with the help of cranes mounted on ships. 

For example,  Veracruz,  one of the important ports of 

Mexico, has hardly any port cranes.    Sometimes, the port 

uses a crane with a lifting capacity of only 45 tons from 

a neadby shipyard.    Major development of the handling 

facilities  in Mexican ports are recruired in order to 

reduce the waiting time for cargo ships,  and  it is 

expected that there would be significant demand for this 

line of eoniipment in the near future. 
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( i i i )    mQwer cranes for the con-'triution  industri 

The manufacture of tower cranes WPB undertaken earlier by 

only one company,  although   it appears thc.t  their production 

has since been Ftopp^d. 

(b)    Projections 

1?2.7    Based on investigation T.artf  by thp UNI^O-THFIN  -roup,  the demand 

projections appear to be   it follows 

(i)    Parts for bri^e cranes 

The total  import amounts to 70 to  ^0 million pecos a year 

during the  last five yearr  of which 50 per cent  of the  import 

is for electrical equipment.     It  ir estimated that without 

any production of imported parte  in Mexico,  imports will 

be at least  twice the present value by 19^0, or approximately 

200 million pesos a year.     There  is therefore,  considerable 

•cope for the entablishment  of additional   production 

facilities  for manufacture  of the above-mentioned parta. 

(ii)    Port handling equipment 

Tore detailed  investipations are reauired  in order to estimate 

the specific demand for ^orious items of port handling 

•ouipment but there apnenrs to be considerable scope in 

this field. 

(iii)    Tower oraneB for the construction industry 

It is expected that following considerable  increase in building 

activitv in I'erico,  the demand for tower cranes will increase, 

although at  present it is not possible to  indicate the volume 

of demand  in precise numbers. 



(c)    I""*?.0'    Range of producta which could be manufactured 

(i)    Parts for bridge cranes 

With the exception of structural fabrication which can be 

produced  in existing facilities,   it  is considered  that 

additional  facilities could  be established  to produce 

componente auch ?s bridge cars,  tinkles,  hoists and 

similar components for oort  handling emiioment and,   to 

some extent,  for types of lifting and handling equipment. 

(ii)    Port handling eTuipment 

With reference to port handling equipment,   neu facilities 

would be necessary. 

(iii)    Tower cranes 

Establishment  of new production facilities,  which will 

result  in an annual additional production value of ?00 

million pesos  (on 19^ prices) during 1971-  -  19^0 '-'ill be 

justified and a capital   investment of approrimately  ?00 

million pesos  (on 196" prices) will be remiired for 

machinery,  equipment and  services, but excluding land, 

building,  etc.     It is considered that these  facilities 

could be provided by expanding Dreferably one or more 

factories already producing this line of products. 

122.9   Modern designs ;uid technology vil]  be recaiired tc be acquired 

for these types of products,  together with training programmes for 

Mexican technicians and  engineers  in design,  engineering and manufacturing 

technicjues.     It is the view that designs and drawings  should be in the 

metric syBtern conforming to international standards.     It is important 

that both in the production of components as well as  of main equipment, 

there should be maximum extent of standardisation and variety reduction. 

Adequate provision should be made in the plans for technical  services 

and research and development facilities applicable to this line of products. 
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AB components will have to match a ''irte variety of dénions,   it  ìR alßo 

essential to standardise the typeB and ratings of components    and 

these must be  included  in the scope of onv know-how arrangement  as 

represents a demand of about  30 per cont of t.h<i total imports. 

12?. 10    Except  for large bearings, heaw duty hooke and  steel  cable? 

which are imported, most  other raw materials are available  in Merico. 

H.      Other machinery 

123.   A wirf" varie*"   •>" mar-hia^r ' of ••  nisi'ellaneous nature has been 

categorised under this group,    -ome of the more important  industries and 

processes in which they are used, are listed belo"; 

1. Oil,   soap and grease 

2. Rubber and plasties - extrusion,   injection moulding,  etc. 

3. Agitators and mining operations 

4. Ropes and cables 

5. Wire drawing and winding operations 

6. Galvanising and con tin.'- with other metals 

7. Treatment of wood,  cork,  etc. 

fi. Presses for general purposes (other than metal forming) 

9. Machines for balancing wheels,  shafts,  etc. 

10. Mixing and masticulating operations 

11. Pharmaceutical  industry 

12. Tobacco industry 

13. Pneumatic and hydraulic apparatus for automation 

Many more items similar to the above can be added when various 

industrial operations are analysed,  as each industry has certain 

specialised needs for which versatile equipment of different kinds have 

been evolved.    Taken together the imports would amount to a considerable 

figure.    Projections for 1976 - 19^0 have been assessed at about 4f300 

million pesos.    Under the group "machine to^ls - chipíeos forming", 

certain types of machines like hydraulic presses, press brakes and 



- H? - 

injection moulding machines have b^en considered  and it was concluded 

that ^5 per cent  of those machines -ire too sophisticated  and too few 

in a particular type to be token up for manufacture in Mexico.    This 

reasoning also anplies to most  of the speoi-lised t"oee of machinery 

referred to  above.    À small  percental may t~   of  -\ t^ne which are 

reauired  in  a number of sinil-vr applications   in  several  industries and 

in Buoh cases  fabricators who are makinr machines of a similar kind 

would find  it worthwhile to  t-.ke up such manufacture with imported 

technology to the extent required.    To assess  the possibilities in 

this area,  some of the branch  institutes (cameras) of the concerned 

induetries could    usefully undertake special  surve rs and  studies. 

I.      Machiner'/' parts and  components 

12.Î. An essential  aspect of capital goods development is the manufacture 

of machinery components and processed materials of reauisite cruality and 

in adecúate   tuant ities, as these  inputs have an important bearing on 

the quality and price of finished machinery products.    While there has 

teen significant  increase  in domestic production of such items,  con- 

siderable imports have nevertheless been projected.    If most  of the 

machine building projects identified in this study are implemented,  the 

production gap  in respect of such components and  processed materials 

would, however,   increase substantially and there would be major short- 

falls both in quantitative terms and in ou.ality recruirements.    'Olile 

certain of these  itemB,  euch as ball roller nnd needle bearings where 

four enterprises with reauisite technological  support have taken up 

manufacture,   are  likely to be produced in adecúate -*u-.ntities,  the 

fields where sizeable production gaps are erpected to occur are 

(a) gray iron castings of medium   and heavy "eights,   (b) gears, 

including reducers, multipliers,   ftc,  (c) precision forging«, 

(d) standard parts and (e) measuring instruments.    Items  (b)  and  (c) 

have been dealt  with together  in paragraph   1°4 belc.    These  items 

would not only be necessary to sustain a major expansion programme of 
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of capit-1  f^P ai.in;»f-tr*.iTP  w*  >• i<- ronPidT Mi   <   nrt  notent ir.l. 

?ome  .-ixportr,  nartieul ari"  of   uitom-tiv«- components   n«  n.trte,  are 

alroadv   taking place,    >*   ¡vuntod  or-   o .,-1 -or,  l-.¡t  this could  be expanded 

considerably in thin sub-noetor.    iYnpem.u.ntl",    pecifu- -nanuf ioturing 

projects hav- been identified   in the   -.Mvo   fi<M Is, which  ^'uld  nerve -m 

a nucleus  f"r ma .¡or expansion   in thn sub-rcntor. 

( i )     ~!r\y-iron castings 

1?«>.    "lule th"re arr -; largr  number of foundries  in Mexico, 

there are verv  few uni's c*paMc  "f -¡anufcturing medium to 

heavy grav-iron eatings.    The  ex ir Un*; foundries are also, 

for the most  part,   heavilv loaded,  especial!" with repeat 

items and are unuallv opening with oli -vmipment  --aid 

without the latest  technological  developments,   resulting 

in large percentage of rejections.    Physical  and chemical 

testing facilities,  vood and metal  - pattern  and wood and 

glass fibre (epoxies tenter)  tore box production,  sand 

preparation,  melting and moulding facilities,  preventive 

service, repair and maintenance service are not  adeaaiately 

available and  thrre is absence of standardisation at 

vuious levels. 

1?S.1    With the rapid objected  growth of the machine 

building sector,  thf   supply of medium to heavy grav-iron 

castings is likelv to be verv  inaderuate and mw constitute 

a serious bottleneck.    It is,   therefore, considered necessary 

to set up an additional large grv cant iron foundry, 

ecniipped with  the latest techniques for castings up to 

single weights of 1? tonnes,  particularly for various 

capital gooda projects such as.     (a) heavy diesel engines, 

(b) machine tools (chip removing), (o) machine tools, 

(chipies* forming),  (d) continuous weighing e<ruip»ent, (•) 

heavy duty compressors, (f) material handling equipment, 
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(g) ra^Jiufar'.uT-- of r-'ond \r<'  p>rtq,   (':)  ''.'••iv dut-/ rivunpc 

and oentrifu^eB,   (il  t^'-le machinery  and rrTuipme.it, 

(l)   f-lectrio  motor        irr!   (ir)  hiph t>re"i»ure boilors  for 

power rt-i*ior.e.     7Ì.:- fr-vz-ivon   mptin/' requirementp for 

the atovf* ment i or.».',  pro.^tr íB eat im .te'!  to be   »round 

^,/J7S million  pesce   ir-  vlue,   for th<-  : er i ori   1?7<- -  19n0. 

It   is  conridere''   recibí"   .'it   vidi ti onci   facilities  and 

mrjor erpansion  propos.!? r-.ji U developed  *.o cover  the 

large an  icipated product IT. f-p during the period up to 

19(>0f  which could  V; confiderei  is  Rtîge  T of the expansion 

programme for medium to h°.vrr (rrv-ìron OF.8 tings production. 

This can be seen from the follo'nnp  table 

Talle XKI 

Likely annual  recuirement on medium 
to h«aw grav-iron catinga for 
proposed capital goods projects 

Plug approximately  ?0 per cent on 
medium to heavy grav-iron castings, 
reserved for Mexican producer and 
consumer industries 

Balance to be aovored by new 
facilities 

Million Pesos 

495 

100 

•595 

The demand for medium to heavy gray-iron castings is 

expected to increase etaadil" after 19"0 <"* « annual growth 

rato of around 10 to  IS per cent in the context of rapid 

development of large and medium industries, establishment of 

new industries, growth of new capital goods production and 

gradual replacement of machinery and e<ruipm«nt of tho 

existing industries. 
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l"^.1    Tb',   invi.*' tr -rit   Inr'n     '*-'t,':' ',   "r- -rohinrr",  oquipm^nt 

and  services such   IP powrr,  fa.J   u«l -<'niPT i.upplv for the 

additional  production pro:*r\mmp  in thin fu^-tinctor ie estimated 

to be around ''V>  -nillion  T.rrtoH,   p-nlud.np the cotti  of land, 

building  and vorkinff en; it .1   of tie" projects.    It mv not 

be practicable to  incorporât»  •! *  -»reponed production programa* 

in tho existing f-cilitier:,  except  to H verv limited  extent. 

After 19°0,  a pta^r II production orogramme for thie sub- 

sector would neod   to be drawn  up,  to cover continuously 

increasing demand. 

1?5.1    The grav-i ron foundry would need  to incorporate latest 

foundry technioueB and would comprise of the following itemsj 

A. Auxiliary production; 

- wood pattern chop 
- metal pattern shop 
- core box shop 
- maintemmce and repair department 
- electrical  department 
- pouring ladle and  furnace-lining section 
- chemical,  phvaical and sand testing laboratories 
- carpenter's shop 
- packing and despatch department 

B. Main production, 

- core making section 
- moulding and continuous casting section 
- moulding sand and core sand preparation and 

re-claiming plant 
- melting department 
- stress-free annealing saction 
- shot and sand blast and cleaning department 
- quality control dep*rtaent 
- degreasing,  immersion and spray painting section 
- tool oribs, pattern and core box stores, oentral 

and departmental stores, raw material yard. 

C    Range of production; 

- îledivsB to heavy gray-iron oastinfs up to •infle 
piece weight of 15 ton«. 
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The foundrv canacit' in foremen as follow«?,  on ?r;0 working 

days/year, melting department on 'hree sh'ftc, the rest 

two shifts ner da" (ar.BKniiif in averse raler. price of 

5.50 pcHop per kilo and an average rejection rate of 

5 per cent). ??i.A  tone of clean «*^av- ron cantini? per 

single nhift, or <?V." tons of cir.-ui ^rav-iron oastings per 

working dav. 

1?5.4 Moot raw material* ror  trin industry are available in 

the country.  \t present, imports of haemetite, special 

additives, hiph alloy and special stee1B are taking place, 

together with eome ouantitioa of pip-iron and scrap, but 

•oet of these items would he adecp-?telv available in coining 

years. 

125.5 It will be necee arv tc avail of the latest innovations 

and techniques in this field. Technology arrangemente would 

also have to over training of Mexican engineers, technicians 

and workerB.  It is essential that designs and drawings, 

Material specifications, tools, gauges, patter s, core boxes, 

etc. Bhould be in the metric nvstem conforming with 1^0 

(International ^tpndards Ortranization) standards. Adequate 

provision should be made in the plans for technical services 

and research and development facilities as are applicable. 

It would need to be determined vrhether it would b« more 

economical to establish two plants, one for the production 

of Medium grav iron castings (?0C ibs. to 3 M.T. ) am* ore 

for heavy gray iron castings '3 ?T.T. to 15 N.T.) in the light 

of careful assessment of the existing market, as also of the 

prospective market created by new capital goods project! and 

expansiona. 
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( i i )    ^earr,  speed re.iucrp   yn^ pr"cis'.cn forain ^ 

1?6.  Apart from the m-jiufacture of pear *rtieels for the 

automotive indup+rv,  ther" is  little rear production in Me?-ico, 

particularly ir medium and hew c-macities.     Inademiate 

domestic production  is  -.cconp-miod bv hi*h prices and 

irregular del îvpriep.     "onBerruentb',   ther?  is heavy import 

of gears in m-n" TT nufaeturiw tronchen. 

1?f.1    The few eristinp firmn mainly concentrate on pear 

boxes, speed reducers,  transmissions, gear rings, helical and 

double helical revs,  conical pears,  spur ¿rears, sprookets, 

shanks, flexible couplings for electric.il motors, cement, 

rubber, food, transport and lifting ecruipment  industries 

in small batch-sites,  largely against customers orders, 

and operate with old machinery and equipment and insufficient 

heat and surface treatment, besides made    ate inspection 

facilities. 

126.?    Transmission shafts,  flexible tmafts,  sleeve bearing», 

gear or friction clutches, speed reducers,  speed multipliers 

or variatorB, pulleys and clutches (other than used in the 

automotive industry) forn a verv large ite-i, with likely 

inporte of 1,160 trillion pesos for the period 1976 - 

19fl0.     X further ' ¿lume of approximately 635 million pesos 

has to be anticipated bv way of demand for gears of various 

types for capital goods projects proposed,  such as: 

(a) heavy diesel engines,  (b) steam turbines, (o) machine 

tools for ohip-removiiyj and for chipíese forming, (d) con- 

tinuous weighing ecruipment,  (e) heavy duty pumps and 

oentrifugss, (f) heavy duty compressors,  (g) material 

handling e<niip»«nt,  (h) textile machinery and eemipment 

and (i) electrical etruipmsr»t for diesel/elsotrio looc- 

motive« for the period 1976 - 19*0. 
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196.3    It is considered r^eeonarv that additional facilitici! 

«id major expansione be ir:veloped to cover th* larpe antici- 

pated production ^ap durinp tl;<- nprind up to  1?p0t which could 

be considered as stage I of th-; ^y.ianrion programme for pear 

production in Mexico. 

Table XXII 

Pan in Production of Clear and Precision Canting« 

Million Pesos» 

- Likely annual imports, (without the 
additional programme prooosed ?32 

- Minu« ¿0 per cent for imports, re- 
presented bv sophisticated, special 
types and larger ratings whicti ma" 
not be economically feasible to 
produce in Mexico during the period 
1976 - 19*0, as batih size manufacture 
would not be possible ~ 93 

- Minus 10 per cent, represented by 
simpler, normal types and smaller 
ratings, likelv to be oovered by 
existing domestic producers - ?3 

- Plus annual requirement for 
projeoted new projects + 127 

- Plu« 10 to 15 per cent on precision 
forgingo, reserved for Mexioan 
produoers and consumer industries + 3? 

Balanoe to be oovered by new facilities        275 

•  All values ars b*««d on 196^ price level«. 
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T^o demand   fer re\rc  t>r ''iri'-niF   ;vnop  ir. e~n«vt»'d  to   inervan«" 

steadil" after  1(>'V at .ir, annul rrowth r ite of around  10 to 

1S oer cent   in the rontf»t  of npid  icvi-lopm nt  of  larg*, 

medium and  «nail   induntrion,  PBt itliuhment of new  induntriep, 

growth  of ne' capital  (»oodri production and gradual  repair And 

replacement  of ol     md worn out 'initr; if tho pointing lnduntrus. 

1?f>»A    Th<>  tct;vV   investment   iurin/r r-tag0  I,  °n machinery, 

equipment  ind nervigen euch ac power, »ras   uri watnr  supply 

for the additional  production r>ro<rraime in this Bub-aector 

in estimateci  to be around  Ve, million nenoe,  »xcluding the 

cont  of land,  build in*rp and working e vpi tal   for now pro/jeete. 

It m^v not be practicable to incorporate thf> pronosed  addi- 

tional  programme  in  p-iptiry facilitilo.     \fter  W'<0t   a 

stage II production nro^r mme for this Pub-eector would need 

to be drawn up.     \   10 to 1'' per cent  amount of export could 

be projected  for thiE neriod  in view of tho country's  factor 

advantages. 

1JY.5    The niant  for manufacture of fears,  spoed reducer« 

and precision forging« would comprise the following items: 

A. Auxiliary production: 

- tool,   iip, die,  firture and rauge department 
- metrology 
- heat treatment section 
- surface treatment nee«ion 
- test laboratory 
- maintenance and repair department 
- electrical department 
- carpenter'e shop 
- packing and despatch department 

B. Main production; 

- incoming material inspection department 
- materials preparation section 
- forpin/», trimming, cleaning department 
- profile bending, rolling, butt welding and 

torch cutting section 

1 ' 



- machine   'epartnwnt 
- runninf 'uwl  find   product i' n control denartwnt 
- tool,  rribs,   ú?,  -lies,  *"irture,  pau»e stores, 

contrai and ^on irtment J  ctor*"-R 

To produce;       chain wheels:,  str- irht,  bevel,  'leli ;al 
and worm pear wheels,   pi ni one ani wheel 
shafts,  pul leys,  broker  and  clutch 
ifinembli-'s,  etc. 

To machine;       rear,  t'ueed  r^duoer,   RW"! multiplier, 
~"-~"~~"""~ ape^i  variator,   transmits ior. housing 

and covers,  etc. 

To Bupply. precision  forriry?s to local producer 
and consumer   industries. 

The ran<*e of precision forpinfp could be limited  for stafe I 

to a maximum diameter of (.'C mm. 

1?6.6    Tt will bfi necessary  to obtain latect  innovations and 

teohnimies  for forfrinp- blanks,  machining and pear cutting, 

heat  treatment and surface treatment procedure,  tool production, 

metrology and   inspection méthode.    The techn>lorv  arrangements 

would  also have to cover training of Mexican engineers, 

technicianp  and workers.     It  is essential  that designs  and 

drawing»,  material specifications,  tooln,   îip-s,  fixtures, 

gauges,  patterns,  ate,  should be  in the metric svetem, 

conforming with ISO (international Standards Orponization) 

standards.     Adetniate provision should be made in the plans 

for technical services and research and development  facilities. 

(iii)   Standard parts 

127.  in important aspect of domestic m;mufacture noted during 

the field investigntions was that presently all factories and 

sub-contractors manufacture their tools,  jiffs, dies,  fixtures, 

moulds, gauges, patterns, etc., piecewise, according to their 

own or the licensor firm's design and specifications, following 

various measuring systems and standards.    Moreover, parts 
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which are monufac»urod   ii   ; irp<• miantitiop  in special 

factorien in  the hi^hlv  industrial izod countries,  are for 

the «Teator nart,   not  available  in M.'-iro.     \B a r^Bult, 

nil consumer firms  are forced to produce those standard 

item« accordinr to  their m-n derruid  in frreat variety of 

tvpes and pire?,   -uecfl bv pier*',   and usually with inadequate 

machinery and  eauipment.    Thin exirtirif nituatmn lea/in to 

the  following main <tiradvanta/'t'ß» 

- lack of inter-chanpeaMlitv 

- absence of standardization 

- a lar^e diverbi t-'  of different  tolerance nvstems 

- improper raw material  «flection 

- large variât/  of different,  t"nen ynd  executions 

- hirh percent af s  o*" roi »et ions 

- heaw labour  input on  id luatment opérations 

- impossibility  to manufacture  in economical b-<tch-si«es 

- wafte of r^w and sundry materiale 

- disturbance   -•f running production work 

- highly Bkilled  labour is wasted bv producing such 
standard parts inptoad of lein* utilised for 
main and  sophisticated tool  and patten; making work 

Consequently,  the production costs of the items are extremely 

high and crualitv  is low. 

There are some small shopts which have recognieed the above 

mentioned disadvantages and have started [.oduotion of such 

items in different varieties and small miantities.    These 

do not, however,  follow an uniform measuring and standard 

ayatea, such as the metric and the ISO. 



1*7 

1?7.1    With thp rarid  or  ,ieoted prowth of + V nnchine 

building sector, the supply of standard parte for production 

of tools,   jips, dice,   fixtures, mouldB, piules, patterns, 

•tc.t   is  likely to be very inadequate and  mav constitute 

a serious bottleneck.     It íB  therofcre consiuered necesBary 

to Bet up additional  facilitien eauipped    with the latest 

technicrues for the manufacture of these standard parte, 

to cover the anticipated production pap dnrinp the period 

up to  19Q0,  particularly for variour  capital poods projects. 

1?7.?    It  ie considered  feasible that additional  facilitier 

and raa.ior expansion proposait; can be developed to cover this 

production pap during the Deriod up to 19"0,  "hich could be 

considered as étape I of the expansion propramme for standard 

parts used for tool and nattem production.    This could 

broadly cover the followinp. 

Table XXIII 

Production Pap o* Standard Parts 

Million Pesos 

likely annual recruirement on standard 
parts for tool and pattern production 
for proposed capitai goods projects 25 

plus approximately 100 per cent on 
standard parts for tool and pattern 
production, reserved for Mexican 
producer and consumer industries 25 

Balano« to be oovered by new facilitisi. 50 
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The demand  for standard   ^rtr for tool  and  nattern production 

iß expected to increase ste-vdilv *fter 19^0 at an annual 

growth rate of around   10 to 1r^ per c«nt  in the contort of 

rapid development cf lnrre,  medium and small   industries, 

establishment of new industries, frovrtn of new capital poods 

production and gradual  replacement  of tools,  patterns,  etc. 

of the existing industries. j 

1?7.3    The  total  investments on machin^rv,  ecmipment and 

certain essential services for the additional production 

programme in this sub-sector is estimated to be around 

65 million pesos, excluding the cost of land,  buildings, 

and working capital for a new pro.iect.    It may not be practical 

to incorporate the proposed production prorramme in the exist in/ 

facilities,  ercept to a verv limited e;:tent.     A**ter 1?nC,  a 

stage II production programme for this rub-sector would need 

to be drawn up to cover continuously inoreasinr demand and  an 

anticipated erport rate of around 10 per cent. 

177.4    A production plant  for manufacture of standard perte 

for production of tools,   jigs, dies, fixtures, moulds, gauges, 

patterns, etc. would consist of; 

A. Auxiliary production; 

- tool,   jig, die,  fixture and gauge department 
- metrology 
- heat treatment section 
- surface treatment section 
- test laboratory 
- maintenance, repair and electrioal department 
- carpenter's shop 
- packing and despatch section 

B. Main production. 

- incoming material inspection department 
- material preparation section 
- general machining section 
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- air conditioned sp cial  mechir.in^ ¡-option 
- running ani  final  nroductior. control   'epartrrwnt 
- tool,  crib,   up,  die,  fixture and p^-^fi ntorn, 

central   and depirtiTent-.l  atoren 

To produce;       profile tools and cutterr,,   tompleta, 
punching blocks,  runch holder plates, 
plun^r retainer pUter,  standard punches, 
pivotF,  mntrix olatc-n,   posi + nrunf, 
cenUriru»',  fuidiry,  frxirii»,   clamping, 
operating elements,  c it^h   and  elector pins, 
liners,  V-blockB turniry   «id grinding, 
mandrellB,  drills and reamer bushings, 
guide VuRbes,   index platc-B,  gau?eR, mould 
and core coolinp fitting«,   match platos, 
pattern and  core box elem^tp,  heating 
elements,  etc. 

To machine.       contini.OUR caRting profiler    ni n'eel profiles 
—————~ Cor }ir,  die and  fixture > od ; elements,  die 

and mould bloc':s,  etc. 

127.5    It will  be necessary to pva'l of the latest technology 

in this field,     \rrangements would  HISO have to be made for 

training of Mexican engineers,  technicians and workers.     It 

is essential  that denies and drawings,  material specificationsf, 

tools, gaug«B,  patterns,  core boxes be  in the metric system 

conforming with ISO (International standards Organization) 

standards.    Mettiate production should be made  in the plans 

for technical services and research and development facilities 

(iv)   Measuring tools 

12fl. There are two important companies producing measuring 

tools in Mexico. 

Company Ho. 1 is producing tape measure« in 14 different 

models, 6.5, 13, 16 ""». x  ?,000, \000 mm. with a national 

integration of 75 to *0 per cent and an annual production in 

1972 of 1,500,000 units, representing a market share of 

65 per oent. The firm is planning an annual cruontitative 

increase of tape measures of approximately "0 per cent. 
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Thev alno produce carpenter sfmiror  in four  Hffernnt model«: 

150,   °50 mn..  x  ?00,   ^00 mm.   uni  combination tvpe with a 

national   integration o<" °c> per «u-nt,   \nd   ui annual  production 

in  19"?-> of ''0,000 unito, reoroBont \n? * market  nhire of 

100 per cent.    Thn  firm IP planning an firmili  cuantitative 

increase of carpenter erniari of ipnroximatel v  "*0 per cant. 

Wdition.il  measuring tool* of their production profanale 

ire.     rulen  in two different models   1',   5' mm.   r   150,   >00 mm. 

with a national  intefrition of fO per cent and  with .on annu.il 

production in 197' of  ^0,000 \initß,  representing    a market 

share of  10C per cent.    The firm is planning an  annual 

quantitative increase of rules of   '0 tn  *o pei- cent.    They 

also produce vernier calipers  (staminas)  in three different 

•nodels,   l/?0 mm.  x  1S0nm.,  1/10 mm.  x ISO mm.,   1/?0 mm.  r 

200 mm.  and vernier calipers (plastic Makroion),   I/IO mm.  x 

120 mm.  with a national  integration of % per cent and with 

an annual production of 15,000 units, representing a market 

share of 100 per cent.    The firm in plmninr *n annual 

cuantitati'-a increase of vernier calipers of apnrorinptelv 

?5 par cent.    The company's annual turnover in  197o was 

(measuring tools,  plun hand tools and h-nd saws  (150,000 

unit« in 197?), plastering trowels ( 15,000 unite  in 197?) and 

scrapers (/,,000 units in 197°)) 9.'  million t>esos.    Their 

licensor firm for vernier calipers íB from the Federal 

Republic of Germany.    The companv'o export rate so far was 

3 psr osnt of total sales value (exports to Chile and Brasil). 

There are plans to increase exports, especially to the USA and 

Europe.    Looal sales prices are ecnial to international pricing. 

Utilisation of total installed capaoity is about 30 per cent. 

bk. 
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Company Wo. 2 i« producing tape measures. Their market «hare 

le about 35 par cent. 

128.1 In addition, there are a few email «hope producing a 

limited number of snap and limit gauffer, mostly on customers 

ordere, and without following a uniform measuring and standard 

system. 

12^.2 With the rapid projected growth of the machine building 

sector, the svpply of measuring tools of various types, is 

likmljr to be very inadequate, unless special efforts are made 

to set up looal production. It is therefore considered 

necessary to establish facilities eeruipped with the latest 

techniouee for the manufacture of measuring tools of various 

typ«*. 

12ft. 3 Stage I of the proposed expansion programme for 

measuring tools for various types would be based on the 

following estimates; 

Table XHV 

MUlion pesos 

Likely annual recruireai.it on measuring 
tools of various types (exoluding highly 
sophisticated and special type measuring 
tools and those with larger ratings, for 
which an economically batoh-sise production 
oannot be achieved) for proposed oanital 
goods projects 10 

Plus approximately 200 per oent on 
measuring tools of various types, reserved 
for the Mexioan producer and oonsumer 
industries 20 

Balano« to be oovered by new facilities 30 
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The demand for raeaaurinr toóle of various tyiea ir expected 

to increase steadily after 19'lQ at an vinuai growth rat« of 

around 10 to 15 per cent du« to rapid development and 

establishment of industries, growth of new capital goods 

production and gradual replacement of me-isuring toolt in 

existing induBtriee. 

1?fl.d Total investment for machinery, equipment and essential 

services for the additional production programme in this tub- 

sector is estimated to be around l~> million pesos, excluding 

the cost of 1-uid, buildings and vorhin« capital for a new 

project. After 19p0, it stage II production prograame for 

this sub-sector would need to be driwn up to cover the 

continuously increasing demand and an anticipated export rate 

of around 10 per cent. 

\?%.*)   Broad market research was conducted in respect of 

specific measuring tooln in the course of ,\  large number of 

plants visited in Mexico. In the light of such study, it is 

considered that a production plant covering the following 

items could be set up: 

A. Auxiliary production. 

- tool,  .jig, fixture and ¿rature department 
- metrology 
- heat treatment section 
- surface treatment section 
- test laboratory 
- maintenance, repair and electric! deoartaawtt 
- carpenter's shop 
- packing and despatch section 

- incoming material inspection departí 
- material preparation •action 
- punohing section 
• general machina section 
- air conditioned special machining section 
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- wax HMo er it e and photochemical  maceritfi division 
- o i reu lau- and longitudinal «»vraviiy section 
- pre-asssablv department 
- finii  assembly department 
- running nrorlurtton control, «ameriiv anrt final 

inspection department 
- tool crib, tool,   jif, die,  fixture and t"su*e 

•tore, centr»l and departmental  »tore* 

To produce:       shrinkage allowance tape measures, ecruaro«, 
rule», vernier cd .pern and depth gaug«« 
for pattern makers,  Machine scales, precision 
marking platen, mark in* r*Mff<*s, spotting 
straight edget>, precision spirit levels, 
precision srruares, precision protractor«( 
depth panjeB,   thread  plu**,  thread rin#r«, 
•nap gauges,  limit gauges, feeler gmi#««v 
blocl- p^iges,  pupitaster«, dial indicator«, 
thickness gnuges, compasses,  inspection 
mandrel a, mestrarine magnifying lenses, 
dial fünfte stands,  ¿tc. 

12fi.6    Modern design and technology will be reouired to be 

provided by a foreign company, with a specific under!«Ir 1 taf 

to train Mexican engineers,  technicians and workers.     It   is 

essential that designs and drawings, material specifications, 

tools,  jl*s, fixtures, gauges, patterns,  etc. should b«   in 

ths «strie system conforming with ISO (international Standard? 

Organisation) standarde.    Vleqaute    ro/ici-    ¿houH be  avade 

is ths plans for technical services and research and da-velop- 

it facilities. 

4.     •on-slsctrloal Irefwet (for specifio industries) 

J-     *»1—* fw stssl and »on-ferrous Industrie 

1^. UM projoetsd sxpansion of stssl production i« Mexico to 7.5 •illior 

tosses la 1*79 ma 10 million tosMs by 198O i« <*viseje* *« •• «ofcieved 

litro«** si smslo» of esisti« steel and the MtablisJsvwt of a »em 

oesjplsjt «it. ths Lassro Cirdenas - Las Tr«ona« plant.   Ths lattee? oeaplex 

I, «he first dsslfMd to srsduos 1.; sill is« 
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bv  1l*7<" *nd the second ph-\e^ for pn nilitional   1.r; million tonnes bv 

19p'0.    Por the firat  i'.rvso of thr- I,»B Trif'v•; • omplc.:    jid for other 

•teel  nlvit expansion proiTTwnee under wav, mont of the heavy «miipaarit 

euch   is blast furtnc«,  oxviren converter,     continuous casting units, 

rolling mill ecruiprcent,  etc., vould remnre to be imported,    "/ruipaent 

to be iomestlc-Ul v  suoni i ed would  Iwyelv b«   confined  to ruiips,  ito tor s 

«ad certain r m^es  of crines md  structural«,  as there  is no production 

of ''«aw steel  Dì \nt equipment  %t preeent  in Mexico. 

Table vvvV 

Daaand Projection» of Heavy >uinsjant for the Iron and Steel Industry 

1276 - W 

Milito« Poaos 
(W pHoail 

1*.1 

9É.4 

160.4 

M7.« 

Naaw e<juipaent ramiirad for 

(i) spoture iron production 

(li) Dlff-lron production 

(ill) production of ia*ot steel 

(tv) production of ro'lwd produrtu 

129.?   Apart froa ataal plant aquipaant,  there *auld also se coasidarasle 

ospitai roods raqutr assnts for MM alusUnlua,    oaasr aad othsr nm- 

ftrom lad us tries, whtoh are project«« to expand ooaaldaraslv tv 19*0.    fv 

tita sivsiaiwB     tsjduatrv, ospitai rood» recuit isssts dur la* 1fT« - 

1*«0 in taras of haarr ami lasan t «««1« ea «»out 319 •silt« P«Ma 

(19ÍA ariose) for th* alualatua aajmfaoturta«; taduatrv, laelaiUf 

railed aad extraáad aradlots.   Par addltleaal oapaar pradaatlaa, 

asavy saohlaarv rwrttii*aj»sata ara «raisetad at avsr Ì9 atlliss •**•* 
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l.rin#r 197^- - 19^0 for electrol-tic copper,   ^bout 7A million pesos for 

ropper and copper alloyp and   ibou'   * ">9 million pesos f .• copper conductor 

production. 

i'9.î    While total demand for heavy machinery items in these branches 

would  be ouite considerable,   it will be difficult to build  up substan- 

tial domestic production capacity in this sub-sector by  19"T6 - 19^0. 

There  is undoubtedly considerable scot>e r.evertheletsp for gradual domestic 

Manufacture of a lare« number of hctw  fabrication  items.     Some existing 

fiwru facturer* of orat>**p   «nd hf.vv structurais could expand  their 

capacity to oovmr certain heavier and  more sophisticated products. 

'•n important recent development his been th-e establishment  of a local 

company  »ftrisored bv one of the ma/)or domestic nteel  plants   in collabo- 

ration with a well-known foreien manufacturer (FRO) of nteel   plant and 

heaw  ecruipment.    Detailed studies   ire beirv undertaken by  the new 

company to identify specific products which could be locally manufactured 

in the next two or three years and over a longer period.    In view of 

this development and the fact  that detailed techno-economic studies are 

proceeding In this rmernrd,  the U?THrv4RFIH?5A team did not examine the 

aanufactvirin* possibilities in this sub-sector in anv further detail. 

\fter the detailed investigation« are completed,  it would be desirable 

to clomelv co-ordinate the manufacturing' nro^amme of the new company 

with thorn« of other major fabricating unite in the country,  so that the 

coverete) of the domestic manufacturing-: programme for such h e aw equipment 

oould em extended gradually as far as possible, both for dommstio recruire- 

sents mad for exinrts. 

K. 

(1) 

ìppìm wá mm% w\*>nm 

HO. IHainjr «mimmeat refluii it* o the following major 

ma iriaiimf «til« 
m**«rv drillt or oroMlor or «4M«1 tractor« 
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(ri) notary drille of weights up to and abo-« *j,000 Kg«. 
ie) Rook drills of vario IP tyt>SB 
f) Cutting machines for coal mining 
g; Hoppers, feeders,  screens, conveyors,  sto. 

130.1    \ir compressors have been discussed  in section 7 of 

this chapter.    Crashers and grinding mills«  which are ooastoa 

both to miniry and construction industries will be considerad 

under paragraph 133 of this section.    Regarding the other 

item,  there are four or five companies which are manufacturing 

•owe of these in the simpler ranges.    Mobile drilling equipment 

is being imported to the full extent and it ie understood that 

one coapanv is intending to teko it up, \m there are prospects 

of heavier tractors (both crawler and wheel  type) being nade 

in the near future with larger sized diesel  engines.    Siseable 

import« are taking place as »av be seen frost the following 

fifures for 1971 

Rotary drills on crawler tractors      -     More than 10 units 

Rotary drills cm wheel tractor? -     Mora than 100 units 

Rotary drills up to I.5OO Kg». -     About  100 units 

Rotary drills between 1,500 and 
5,000 Kga.. -      About 50 unit« 

Rotary drill* above */!0 K,— Belov  «>0 units 

fatal value - approximately 50 million 

130.2    4a most of the coaawiiee have teoswioal oollaaaratisa aita 

wail smani foreign firs»,  it is ásasete* tfcat «say will iasraaaiai 

taba a» aasnifaetur« of niais« atraipaaat.    tlie aaaitiaa asada te 

be watohai during the nam« two or three yaare and if tfcera ia 

liable aragrsaa, effort« should ba aaaa te «s aast« 

avajaets in thia field with a via« te fill issi «f **• 

ara effectively. 

1» 
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(il)    Construction emiipmont 

131.  The manufacture of construction eauipman t,   in Mexico is 

•akin* rapid stridei and the total production increased fro» 

55 «illion peso« in I964 to 15O million pesos  in 1969 and to 

about ?00 million peso« (estimated) in  1971.    The total sarket 

(internal production ind import) was a« high is 350 million 

peroe in I966.    There was a tempor-u-' set-back dur in? 

1967 - 1969 when demand fell to "MO million peeoe, but it hai 

•inoe picked up.    Based on import projection« étudie«,  the 

¿«Mai will ria« to 600 million pesos in 198O or possibly 

•ore if the pace of public and private construction activity 

ie kept at a high level.    A number of companies are expanding 

their facilities and also taking up new product« in heavier 

rasgos and thev %re working for «orne export orders al»u.    It 

it anticipated that during 1973 total production in Msxico 

•ay reach a figure of 300 million peso«, as large Government 

oreara have been receive*.    The major items of construction 

eeruismsat will be oonsidered in detail under the fol lowing 

1. Inavatore 

?. Crawler tractors 

3. Industrial tractors on wfeesle 

4. actor gradare 

5. Sossjpsr levsllere 

6. Cesano tien sa^ipasa« 

7. aHxiag an« distrito« isa eoviejeent 

8. 
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1*1.1    Bxcav.it ore.   Tiere  -tf-e four cowonnieB producing excavator* 

rf which two 'nv<       I'-JT" '"H'vrr-   'r    !•   m.irk*t       The leading 

coenvuiv plann tc build   )5 »achineB of whirh  n are intende I for 

export.     It   IB   tfideieto»:;   iu*t   ti *>  internal  demand ir hem? 

fully covered without  recourse to ieport  and the earn« position 

is expected  in future with the possibility of rise in export. 

The national i r • erra 11 T. hae re ichod  7"1 per cent. 

W.?    Crawler tractore :     At present,  thert IB no local 

production of thm  item.     The  te«and arieee not  only for 

construction purpoeen but  also for lar*« »cale agriculture! 

operations*.    The  ieporte hive been «to*dilv increaeinf from 

->9.7 million p*noe  in  'KS to  V   .6 million poeoe in 1?71. 

The power for he¡w dutv  tractor« vane? fro»  ""CO to 1,^00 hp. 

and at preeent 500 hp.  «»chine« for handl in/ SO ton load» 

axe in lar«* Jeewnd.    A  li*ht dutv tractor if 75 hp.  i« alio 

beinr considered  bv one of tie cotpaniee   ie *  -uitible product 

for Keiioc for certain t'pee   )f conetmrtion.     In view of a 

potentUll" lar*e market,  (eetiwated at   \X1  init« per year) 

•one Japanese and "r  finer  vre ihowin* active  interest  in 

entering thiB field.    The proiect to fill  thi» *»p should be 

actively pursued  f*r «ff**tiv* and örpeditiou*  implementation. 

m.>    Industrial trtctor» on wfcools (front londft):    1*«** 

•re two producer* of this »anhine, one cover in* r0 per oent 

of the «nrket and the other  >0 per oent.    **c«f>t for a few 

very heaw sUet of over /Vr>° Kf«., importi have bee« saall. 

UM locel production durinjr 1971 was "00 unite veluea at 

%C eillion peeoe.    \n  importent tJC fir« produci»« «Ih«» 

eenetruction «echieerv ha« piene to ester this fieli in 1974. 

f»e traotore no« under aojnifecture «r«    • the renft ef 70 

to ?00 he. with dipper at see of 1.* «u.vd. 

SM me i««tio» », ptftgre*« 14 
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ît  is expected  thnl  there will  not he  an/ íT-DB in production 

in future and  thr-rfi  ore ? • :;Bililit JC ?  of e.rpf   t ar well.    The 

prenant level  of national  inte/rration   in 70 per cent. 

1M.4    Motor graderà ;     1ti«rc  ir onlv  on« firm making thie machine 

and   it  1« able  to meet  the entire market.    Total demand   is 

ectimated at  '<> machine« m  197? «id   'OC in  V)7l,  ae  a reeult 

of a  large Government   order.     Tine  firm  ir 'xpanding  ite 

facilities and   is hopeful  of meeting the   mereced demand. 

Che other rompanv  IB   ilrso pl-uininy to  «ntf>r this line   in  197** 

with  an initial  production '>f    0 unita.    7h<i machine«  in common 

demend  we of   V   hp.   (0t  :iar cent  of   the market) and   170 hn. 

(l1) per cent  of the market).     It can  safel- he hoped   th*t  future 

demand could  be met,  bv  internal production with noeeibilitien 

of some export. 

1^1.5    Scraper  leveller«:     liiere ¡ns  teen a steady  import  of 

value vary in* from   T   to >1 million pepoe per year fro«  1965 

to  1971.    No  information is available as to the citent  of local 

production or any plane of companies manufacturing other 

construction equipment.    It  i« felt  that this enu i paient could 

he made bv companion Hire  I' m mufac turine IT it or grader« or 

coil action enuipment  ¡aid   ...••v jnoul     b«= encouraged  to enter 

tilt« line. 

1Î1.5    Compaction «qui—ant;     Si* companies are in thi« field. 

In  ?969* total value of production wast  52.') million pm«o« and 

facet« ware 10.9 million pe«o«.    It  i« understood that certain 

type« of road preparation equipment «re etili being imported, 

costing «bout  1? «illion peso«, whil« all other item are being 

memufeetured  incide M«xioo.    During 197°, the deaand for com- 

paction «ruipment on metal wheel« wa«  1?0 uniU, in 4 to 14 ton« 

«•iflit.    Machine« on pneumatic wheels of IX ten« weight aro 

ala« in production,  but no detail« are available.    Hi« position 

«oaaa to be aati«faotorv and «one of the companies aheuld be 

to take u# the amohine« whioh are «till boiag 

^gafam *e» utmr rear« *»• not avaiUMe 
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131."*    Mixiry and distributing equipment-     Tí»Is group includes 

the following major typer 

1. Concrete mixer« 

2. Asphalt mixers 

X. Pavement equipment 

A. \sphalt spreaders 

5. Concrete epre-^erp 

6. Concrete <Untributors 

Seven companies are making some of the simpler item« of 

shipment.    CYie of them in making truck-«ount«d concrete 

mixers and meeting most of the market demand,     asphalt mixers 

are being imported fully which amounted to about 10 million 

peso« in 1971 and all  other item mounted to *> million pesos. 

One corapanv ie planning the manufacture of asphalt mixers and 

if the plan materialised,  a bip part of the pap could be filled 

and it  is possible that other machines, now being imported, 

Mill  also be made locallv. 

131.*    Tower cranes      This is an important lifting dsvios for 

building tall structurée and there is scope for manufacture 

in Mexico.    This item hac been included under sub-section 0, 

paragraph I'M. 7 

131.9    Crushers     ?ive companies are producing crushers for 

construction and mining operations.    The value) of loosl production 

WM 79 million peso« in 1969*.   The correspondis« isjport 

figure is 36 million peso«.    Imports for 1971  iaoreaaaa to 

4* million pesos, preaumablv in reepeot of oartaln lar«« sises 

end of special tvpa.    It should be poem ibi e tant my stanánrdi- 

sirnc types end sisma, a substantial part of the iapmMs oouU 

far lata» y »ara ara not avallatola 
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be net by local aanufaotur« and a study of this posaijility oould 

be oouiMndod to the Caa^ra for thin industry. The present market 

doiiand roughly ooaprises: 

Jaw crushers from 3" « 5" to 40' x 40" -        )C unite 

lioll eruBhers fron 1ü' x lo' to 30' x 35"     -        20 units 

Hauler laillB from 1G' :: ¿1* to K1 zz }6'       -        I5 units 

131.10   Jy and lar¿e, the industry is in good shape and should 

be encouraged to take ad /antoje both of the rapidly ¿rowing 

internal uutrket and export possibilities,    òoue of the companies, 

which participated in export bids have found their prices competitive 

with U~ quotations.     ¿his is à L)ood siji and local companies need to 

further iaprove production ¿Jiü technological efficiency so as to 

increase export potential, which is considerable in this field. 

Ais aspect needs to be watched carefully and special efforts 

should be wade to encourage the industry to to to higher levels of 

production and technology. 

(ili) 

132. Machinery and equipment for oeiaent aanufacture was largely 

imported till reoently.    In reoent years, fabrication of certain 

oomponeats has boon undertaken in soue of the large workshops in 

•xioo.    fhe proportion of indigenous manufacture ranges from about 

ÚO to 90 par eent in the oase of small plants (¿00 tons/day) to 

about 30 to 40 per oent in respect of large plants (1,000 to 2,000 

tons/day) dependine upon tho extent of rolling, pressine and machining 

faollltlea available with the fabricators, whioh are severely 

raatrieted in respect of over-sited and heavy oomponente.     .hil* a 

—Tur of auxiliary equipment oould be locally fabricated, the 

aajor pari of tho spooifio equlpuont re latine to the aanufaoture 

•f ooaent, wmh a« feeders, prLaary orushers, ball mills, rotary 

ttlM (esjoopt parto of snail and MOdiu*. si sod kilns), electro- 

•tttlt filter« and clinker ooelers whioh together any aaeunt to 

«s 



?02   - 

about 70 per cent  of the coat of the ei¡iiifwient  for J. oeraent plant, 

are not   ising uianufacture.'. in    exico.    In the context of increasing 

demand for cedent,  there ie need for filling up this gap in the 

fabricating cap^ity of ceuant -achinery. 

132.1     "uture cie^cjid for cement  :uid the production capacity required 

to uieet it could 'ie e3ti.a.;tetl   '.3 follows: 

¿able      VI 

1972 

1973 
I9OO 

¿a^aand (conmiuption) 

ilillion tons 

0.2 

o   c 
y • > 

14.0 

Capacity required 

Million tons 

10.0 

11.7 

16.5 

In addition to the creation of new capacity, allowance will haw to 

be made for replacement of old planta, which has been estimated at 

0.4 million tons durine 1972 to 75 and 2.J million tons during 

1576 - 19OO.   Total capacity addition will therefor« amount to 

2.1 uillion ton3 during 1^72 to  1>75 and 7.3 million tons 

(4.C plus 2.5 uillion tons durin¿  <J6 - 1JÜ0).    If donestio 

dauand is to be fully covered,  this would require average 

additional capacity of 1 .5 million tons per year or say, 3 modern 

plants each of capaoity of about 1,500 tono/day (500,000 ton.j/year) 

or two plants each of 2,250 tons/day to be oouuaissionad every year. 

The growth in capacity after 19CO is ezpeoted to maintain a rate 

of about 7 P*r oent per year. 

132.2   ¿¡"or a oapacity of 1.5 trillion tons per year of oeaent pro- 

duction, roughly 20,000 tons per year of uetal fabrication is 

likely to be required excluding bought out itests like orarne, eleotrio 

motors, o ont rol e, puaps, oppressors, fans, sto.   ¿issuuing that about 
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60 per cent could be falricnted with  the  facilitino available with 

existing workshop« by mjb-contrftcting the Laîance of 1?,000 tons 

whioh will have an rx-faetor- -.-.lúa or ab*it   150 million pesos on 

196« price levels.     To fabricate tfcio, i.Sv faciliti«« will have to 

be «stabliahed exclusively to doal with the nore important componente 

referred to earl io-.     Tiei:,ï  facilities ahould  imlude heavy duty 

bending rolla,  presses,  sut-cial vclrlinr eeuiipmenl,  vertical  lathe«, 

boring milla,  etc..   capable of n.«ufacti;ring a near complete cement 

plant  in the ran^e  1,000 tc  ?f503 tona/day with ncope for dealing 

with larger sisea in future an .-«.-mired.    Itera like synchronous 

motor«,  speed reducer«, etc.,  of Krre sizes, even though not being 

made in Mexico at present,  are moat  likelv to be produced  in the 

next 5 to 6 yeara,  following increased PTovrth of the canital goods 
induetrv. 

13?.3    The capital  investment required to provide the facilities for 

the fabrication of erruipment for cement production of 1.5 million 

tone per year as indicated  in the above paragraph, would be roughly 

100» «illion peso» in the first stage, with a further investment of 

about 50 million peaoa to meet the increasing demand for cement 

produoing equipment b*yond  19^0.    Theae figures are merely indicative 

jf the order of investment which may "M required, but ahould be 

worked out more precisely by intereated investors ba«ed on equipment 

costs prevailing at the time, with neceeaarv adjustment« for the 

future.    A« these facilities- are primarily for metal fabrication 

and machining work for large ip^ohuaical equipment, the poeeibilitie« 

of utilising them for similar type of ejuipirent required in other 

industries should be considered «o that a wider range of products 

oould be manufactured resulting in a larger output.    Ine capital 

investment would be somewhat les« if the new facilities are installed 

M an expansion of an existing metal working plant whioh is already 

in fabricating large industrial equipment of an allied nature. 

Äe investment covers only iraohinerv, eouipjient and factory 
forvio«« but not land, buildings, eto.¡    196fl price«. 
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H}.*    Althour^ come of the  existing-hoavy metal  fabi icators have 

linitea arrangements with   roreira companies to pet design and 

drawings for componente,   it   ic felt that campíete design and 

engineering knew-ho,/ and  technology will have  :o be provided by 

the foreign cempanv io support  the manufacturo of all   the sophi- 

sticated componente ard  alna to norerable  -uid commission a complete 

Cerent plant.     Furthermore,   n tean of Mexican engineer« and draughts- 

men should be trained  in project engineering of largo cement planta 

•o that bide  for completo cement projects could be made  incorporating 

the emiipment made  in Merico¡   supplemented bv  importe*!  components 

to the extent  recmired.    Al thrush in the past  •• variety of cement 

plants in amali  and larpe sizes hav« been installed,   the possibility 

of standardization should be etrenaed and  initially designs for 

two or three optimum airea of piante could bo selected  for manufacture. 

Ibis approach will have to be evolved  ia consultation with all the 

concerned partios. 

132.5    At present, only medium and lar^e bearings, heavy shaft 

forging«, large size gears,  large notori» and controls axe being 

imported, but  in time,  these items are likely to be produced inside 

the country,     all other raw materials and components are available 

locally. 

L.    Pulp and Paper ?Iachinerv 

133.Imports of machinery for thic sector during the period  196A to I971 

ham bean varying between 103 to 1/6 million pesos per year and have been 

mostly for paper making erruipnent.    The machinery for pulp making is being 

fabricated locally on the basis 01 designs and drawings furnished by 

foreign companies.    Ine capacity of faotories produoing pulp is rather 

small and out of 25 plants, only 9 have a capacity of mors than 30,000 

toas per year.    As the demand for pulp would increase in future, many 

of the old units will have to close down and be replaced by large and 

•ffioient plants.    Exoept for oeitain simple auxiliary items of 
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j<ruipment, the main paper-makin* equipment   including winders,  (which 

constitutes »bout 70 per cent  of the total coct of plant and equipment 

for a paper Bill)   is not be in*: manufactured   in Merico.    In the context 

:f increasing demand for paper (includiti* n«wsprint), there in need for 

| filling up this *»p in the fabricating capacity for paper machinery. 

MÍ.1    There are at prenant  \f> plant* producing paper,   11 plants 

-.roducing pulp and  14 planto producing both  pulp and paper.     In the 

lut ten year«,  fl new continuous  paper machine» and  17 used machinée 

isported fro« different sources,  have been installed.    The present and 

'•¿ture demand for paper and the corresponding manufacturing capacity to 

]«et  it would be broadly as followB. 

Table mil 

Demand (con«mmption) Capacity 
(million tons) (million tons) 

1970 1.16 1.C2 (existing) 
1975 1.71 1.70 (anticipated) 
19«0 2.67 ?.17 (required) 

The existing capacity is being utilized to about W per cent a« con- 

uaption ia much greater than internal production, there has been an 

»port of about 20 per oent of total consumption.    Nearly 90 per cent of 

•port« in this »actor is in the form of newsprint.   Based on the above 

i*ore«, new capacity of 1.17 million tone will have to be created during 

976 - 1980.    Moreover, it is estimated that during this period, rapisca- 

mi of old plants of 0.23 million tons will bo required, making a total 

f 1.4 million tons.    Of this, the oapacity for newsprint production is 

itimated at 0.4 million tons.    If domestio demand is to be fully cowed, 

¡li would require average additional oapacity o*' 0.2« million tons per 

t? say, three plants each of a oapacity of about 300 tons/day 

m 100,000 tons/year) of which one plant should be for newsprint production 
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I}}.?    Por a panar «ill  of *00 ton« per -lav of »reduction capacity, 

approximately 1",P00 ton« of erruMeient of ill  kind« are remjired. 

ührcludin« bou«ht-out  ite«« like boiler», electric motor«, water supply 

système,   etc. and simpler item« of eoaiipment  which could be sub-contrscted 

to jobbing «hop«,  the tew item will  be  the napor machine  including 

winder« and a few other special parts of the order of %JOO ton«.    For 

three «uch »ills, the total fabrication work would be IS,000 ton« per 

year,  which will have an ex-factorv value of about   ~">0 million pe«o« 

on  1968  -rice level«.     To fabricate this,   it will be necessary to 

create new facilities exclusively, which should  include special roll«, 

presses,  welding eouipei^nt and a variety of Tiachine tools capable of 

manufacturing a near-complete piper »«chine and winder«,  with  import 

of onlv special electronic control devices and certain other preci«ion 

componente which mav not be economic  to manufacture  in the fir«t «teg«. 

133.^     In order to manufacture t^e oap*r machines and other «pecial 

components as indicated  in the above «jsragraph,  it  is estimated that 

additional manufacturing facilities would require a ci?4tal  investment 

of approximately ">00 million pesos baaed on 19^° values of plant and 

eaaiipasnt.    T^i« figure is merely indicative of the order of capital 

investment involved and will need to be worked out precisely, baaed 

on eouip«i«nt costs prevailing at the time, with n«ce««arv adju»t«ae«it« 

for the future.    As these facilities are primarily for metal fabrication 

and mach in in« work for large mechanical equipment, the possibilities of 

utili«in* the« for the manufacture of similar type of ecruipaent for 

other industries should be considered,  so that H wider ran*« of produots 

could bs handled result in« in lar«« output.    T,e ospitai investment 

would be «omewhat less if these new faciliti«« are installed as a* 

extension to an «xiatins; metal workimff plant already —fgsd U fahriostisf 

larg* sad sophisticatsd industrial etruipnast. 
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IM.4    The complete   lernen   uH enrineerin^ Imow-^ow *n<i tpchn^iorv will 

hare to be provided by  -i  **or«i^.     ,irpui.   t     nuro->rt  t*^ manufacture of 

-ill mor canpon-nt*  fe-  nt  «ophmtio.-,t#d  M^.-tron«. controls and som« 

precision  part*) *nd  to   ineomtle   jid  ronr,i*non  -» comr4etr p%p#r making 

•achine, including th* »ind^r:,    Purth*r,  -» u-m -f :v,xlr;-l/1 *n/Mn(M!rp 

and dr*u*V.»>im  nhruM  V^  twined   in  nrciwt  eiw?in«*rinr of complete 

pulp ar.d  p^p*r mills,   FO  that  omnonte  Udn for  -omplrU« -rejects 

could b* mad«  incorporating -ill  the «TU. pswnt m*d<-  in Mexico,  supple- 

mented bv  Imports romponentr to    he *»rt«nt  reo-ured.     .1 though in 

the pa*t,   a witty of palp and p œr 'l-.r,tr  (n*w and  old)  have been 

installed,  the possibility   ,f st-ndnrniaation could  be »rent  in mind and 

initially dani^n« for two or three optimum t,'p*c   «rid  <?i«er of plants 

could be selected for isrnufacture.     T*ìF aopro»ch will  > we to be «volved 

in oonmultation with  all   th«  parties concerned. 

1M.">    At  present,  only medium wir   1-UVP beariryrs,   he.iv «haft  for£in<re 

are beinr imported,  but   ir  tim» th-ee   arc  1 ik.i ,•  1r  be  produced inside 

the countrv.    All  other raw maten tip  md componente  are available in 

the oountrv »nd there  is  i ponPibilit-   of retting emuli  and medium type 

DC motors  for variable spew'  driver  v »oil,  ,F nlwin   ir*:  now be In* made 

for producine the« in Mexic-. 

*•    S<jgej ma Food Pfroceasimt   xruiw«pt 

1^'  *•»*•»*»t fw •»*««• production      -    There are  V  su#ar dilli  in the 

country,  most of the« beino- ««all unit«, and  a few lar*e unite,     ibout 

W p«r oent of the total production cover« fro« larre mille with a 

capacity of ?Q,000 ton« per dav or more.    ?u*ar coninaaption in Mexico 

w*s 1.* «illion tone  in  197O winch  ie expected to rite to  ">.>'' million 

tona in 197c and to ^.0* million tona in 19f,0.    Su*ar erports in 1970 

»•re 0.6 million tone and could reaoh  0.R5 million tona by  I9A0.    Total 

production would, therefore, have to increase fro« ?.¿ »i11 ion toa« in 

1970 «e 3.9 •tili« tona in 19*0.    The oapit ,1 roods requirement» for 

the watnr industry will have to be oonsidered in terne of. 
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(-t ' r#n**»»¡  <*f «»iPtimc < l<i i-*p»ntv 
1    roí' v i  ..M w! r«-«tru>turiw of 

.bp^l»t*   mi * • 

' ) «rt'iH miment   ff  n«* c\p*ri%v 

'Jtr»w»tcm «nri %9d"roi>i»tt -. ^r«rf'••P•,!*  ir»  »Ir» vi»  m prurm 

«nd f>urt««f> *.i<tit i-->n«l  il*»« '<f v.   iv«rv* •; t *«  if    ,¿üf ton« pmr 

dav woul''.  te» r»<TUtr*K*  to *«#t  th#  tn.-r**»*l d«Mfxt *>v  '»t**^.    1*« 

tot*l  co«t   of »<o   in«r/   ini « • .íuwnt   i*i»r • * »• prorT**» '•%* 

tatimatiKÍ  to b«  %i^ut   %   XA
 mllinfi (*•<*>. 

1 V¿.^    H*  th» pr*»*wt ti»*,   >v«r * 3 t*r   '«*»*  of t>.« «mu 

for tfc« »jr1*»" xwiuMrv *r» b*in# r»r<*i *< «i  mftHr R*'ino, p«rttcul«r< ' 

toil#r«, h«%t <•« 'hna#*rrt,   Utint«#r«tor«,   m«h«m,   Uff'***», ««*•, 

»te    1>IP i»wtut it»»r i*;^ort»^   .r» .—wtnf tr»*« turtm««, «¡•rt-^tr. 

1 irr» *iï««»  ">f t'-tr<i'tir» v. ' >**»»r*.      **r»nr  t<|*ot  for »•»MWI», th» 

iaport val 4*  of f»ntrif'i*** wv»  1,.< "til", ion p**cc  «<t tMt of «tractor» 

•  nil liar» p««o«, but B*f»*r*t* » i^ir»f f^r th» tu t IHM for tM «ira* 

twtuatr* %r« n^t  v*il*rl«.      '^r»pttflt»« for r '*rt«p tto <rM> i« muri 

of preemmB-tYP* turbin •  nnrl i<timr tro»*  f >r th*> Mf1*  ii»í»*»%rY),  H*w 

»•en wwi»  1rs Dir*MH*ie*> *1 ^   «*^ f^ c»»irtf ***>« »i» »»ifc-t»r»jr».ph '"1.% 

fur *••!••  »n imb-e%r»#r*eh.: 1 v-. S   ' *-.* *»á T* ."».    Hw »sUU»# 

f»»ric%tor- of »»ttractor    *r» »»r«-^»* to •%*• up l«rff«r »t»M i»**tÉ«Uy. 

"it* tli« local %*<%U*»tlit/ *f oaatrifMpp««,  ti*»ia*o «Hl roa—, *••» 

eo*f»l»t» *}alpM(it  for the «mr-tr  mau»tr   •aoulo' *• avallati» 4<NhMt leali 

1W* MtiiMt for f—4 aroa—aiaai íMm\rt - ft« foci pfiaammg i«*»i«»i- 

ta MMI«O ku « vorv I—»riant »laa» tm t>» — »aar *»« tt h*a •*«•* 

«9W»io gravta tarta* t<#0 - '9Î0, «IM« It« mmml f wrtl> r«t« «M 

6.T *«r o««t.    Hi« iMu.trv MCMPII f« • »»Jw **ittt«i" «f H>,*00 

•4U1« pNM.    It hM ne« fcM* p»MtM« to Mí» • 4«t%4l«i m*mi «f 

ttM «Btitiat «•MfMtwtiir r»tut«iM r*r laitviêiMi tu» «f • 
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v«rt0«v of «futpamt   &»4   ir  !•»• tmlurtrv,  t-i*  i* 9*vmt\l   ifmm %r» 

"<*••* to thoM Htm in '#-ri«m '•    r ¡«--KMct«* iwf i*«ri«»,  it  it 

'iwi«r«tQa4  IN it «\riw1*fttt«l   nrrtiifi»  if n »    «wuiri  «r« b«ii^ Ht  h 
lar,»ì   ineunti 1«*. 

M*, i    *mmM nm vt »ali*r  *«v*t»  •>• th«  )«ro ,-»    (*»Kr;) tfc# rMuirt- 

Mfitc ff »-»in «%eMn«r.-   v*i  «r<ifMt  for t'.»  viri-„IF   t"»»*  of f&**1 
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PíP»*» T-+ •if*«*'''   «MM-  i-,  »,-iW   «r    r     • TIC  .«»rvi<»tt  *»i* 

• »CIJ4IV  •'••»   <   *#*    •?"     »«S     »i    . 4it#»»f   •*<•. 

« V>. »    **>#• »•u:p»*r.t  f-.ir#-   "or  »   • •ittv   *r>*   :»*«%YIIV   ,f ««Ik   <*** 

^th«r »•'<») r»r   4<   *• * *v» *•**>   **r   i-«»»'   i»»'**   ? »r>#n •»*   '''. 

t:H«*t<'*lr   w'   • ;%#!)'»,   iM        '   *•*»•• il ./»rt-,   *rr<v-«,fi«*i   %i» «M 

ptutf«w<»'jt >• %1«,   »i'-1-1»  >   !*>.•!•'••  r-'^.ti *   •-.  «*••'  *»'\"*m - ••mmm  »má   it 

afc«r«rt«ri»*i *>\   *^>-#«»' -#i''   i     -•»• iti •    < *t lit.» frr * I«*» pari'«. 

!"*»• IM*»IC <**«*i-.-» •  t»»< tir* *». *   .• <vMl-    u   i1-»*  r.rtv,tt »*rte»r «tv* 

*•*•  Nw*   « ,     •*•• *> I it**'   'V»t   «««iv   »*%r«,   • «-1   ««i   »    Jfci.*«**   ttmiilMftJ 

^f    «W*f' *Í«*'f i *       '•'.'*•     *t';'i«H       «W*«     »       "»     •»'        *     '  '    '.        •*>• 

r«%»  "»f #r w**    > *»   **>••*< '»*   * •   ' •    •• 111 * » Mtl   •'    '     • »r    ***   '"  *«• 

fu*<4r*.     '»v-rtl   ; »rr* i>r  •» •<%   • •»;*•   «#   t^* 11 •»   ->¡  hv^r^-flt.ari' 

•cM  %*» <*t»i#r  b^-i    '»"«wi. »I«,   %•*  <-.rr*Mt      4i*<»r«»* « *•   * *i««*«r <*f 

o*«MJit«« vtach    a*« »i»'«r  rai '      '•*»* :*'   •<*»ri>irr» »1%*   l«*ál«r 

IF *if«».     I.»  «tait!-*  t,i «•»ti«?  •*•   mur*   *mm *r ««r*»*,  wl«U««»»l 

•»•©et*   *r*   t«lct««tr   :-l«»,-« *»I»*    «l«   *-»t«rt.M   t      «m,w  r^pHW. 

M*.     In IM t«tr»^l|«)>."l   tMiiMr/   »  nu«r--r    •'"  i.| /i   »r«  aaar*««*  b» 

r, i*.»f* !• * >;-t»•*-«*•* r««««i .    %«r*  *•••  .J<"V *»v«r»i privt%« 

UM «Ml   '«>nrt  *•«**»*»•.     *   »«•*«*• "f «*•* t»ret*»t« •»••» ••••i •«•et*««*' 

Ml lb« ¡ut  tw-   y-Htf-r  Mid »or*  %r*   in »h« , l**r.i«# at«**, 

•iMtie  r**tft   pl«n*t   vr* t»»«f   ^<w«t»i*   »to |»«i<Mü»l«n.     »  hit* 

t«%« »f i» par ««ut  it «fMi't«  *t u» i»»M  »«** for *«tf   '»•»• f«r 

P«»f «H«lt»»i»   «Ma   »l«Btl(M. 

Hi. UM rtrttliMr prrtiictiwi  i« ^i»f»y iiiwt«^« *v <kHM>M, • 

1j   | Tel*»   pr«*M«lQ« <tart«|t   fffO MM   \"^ «illI«« 

•MM«*  lc  ftt**Vi t«M «ft* «*p«n« te  «7«, *00 %«MI. 

prtMtMl ««part »»•> i» ««t>r irtnlt «%«««IMI%«.   *• pfniti 

I,   «Ml *•)*%•   tm  P*€*^«l«  fWHtllMM «T« *S««f •»% 



%• «row«* r*i» *e •»c«i,M>t t®*i ".r r*rtthMTft  «n   »if . <*r<»-«*t«ftiriu lt 

araawta* in **«. «r«***   i    • •* r«m.     ^   pr,u**ic*wtic .1   iMuMrv Ha*  tiso 

«ad» •«•» at#anfi- mil   ì*n0T*>m*   m  i1»  i»»»  thr»«  <->r f<*<r /•%*•• aur*  m 

• raaria.« li irmi al  « r%ri<l rv»  m  %St  )   ttar  w»rl  if th» ••¥•») ti«*. 

«¡ih<N#t irriH fi#ura* r>n v..  rMi,iU'   invwatawnt  ¡n ih« *#ro- 

M«tr*l  aft* paw*» «-•«.t u   iNi'intt    r* ».it     vn)nM»,  tt   1* ro^rtil» 

'«9.  Havta* rwirl  Ir   ihr ^ow  r^t#»   -f ^fw*» ,   o«  intronata aatUMt* 

-wirf to awl« rtf i»,. r«NTitr«Mntff   »r   •»* ui   -»««l*.    »r th« nhawteal 

ia«H»»try f«VM• « «»*• raftjra   »f r<iairii*t   i(.«rit tea«,   it  ia net *a«v to 

1»t«rvtM apa« ia*ly  %•*•   •%|>i|.l  (f»v»«»   in tr-   v^ttui *ub-br*iw:haa. 

laMl'via* *»»• a-^ipaant   Mular »«r'-iiri  hroari «roup« wrti h \r* 
fairl* 

for  I«»"   - 
te «awt  eii«au< al   »>*•<*•!•••*»•,  tha  ffupaaiit  rtrulr—wnt> 

•Y^O ar* a***H<n  m  TaHa     X'î. 
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Separat« protections of import« fc the chemioal  industry ha»« 

indicated *hfkt importe  1 irtn* 19''   - M°0 would b« ni the ord«r of 4t?00 

•illloe    penes        \u.  ''7'^ valu*-*).    Tf.ie would mean that the remaining 

equipment,  ttncuntinf * ">  %''00 million  neeou,  would be manufactured 

within th* country,  on ar   ívfryc  mnual  production value of 760 

million peso*, by  *he exi«*xiur fabricators through normal  expansion, 

and bv improvement   in production  tec'TXc-ues.    'ihile  import  of highly 

eophxstuated anr!  excluniv« nroce«* equipment would be  inescapable, 

it   ehould  be roesible   tr reduce  ih«'  import  level  dm injr  '9?f   -  19^0 «ad 

©•vond by  (a) tairin* atene  to remove cert-tin constraints faciiyr the 

mmtal transformation -n<i  eauimet.t  building industry and  (b)  improving 

the existing fuciliti^* b\   the  instai Lit'on of modern omiipmmnt and 

adoption of new t»»thnimi«K.    rrh«B9 ootntn %re disoueeed in detail  in 

the following par-vrrHnh«. 

1*9»1    * *n« baeie of fisld investigations,   it V?IF peen that about  a 

<Joe«n companies arr  f-bricatinr som« or the other of the following 

equipment. 

(1) Procese »eniinsMnt. except distillation columns and reactora 

(') 3tora*e tanke (except vory lar*« and epeoial type«) 

(3) Container« 

(i) Heat exchintern 

(5) Oil wall ecruipm«nt and oil **«U pi at f orna (off-«hor«) 

(6) Qas transportation eveterae for oil welle 

In addition,  there are four or five firma manufacturing 

sud/or compressore in small and medium ranpee and three coapaniM 

aakinr prooees typ« boilers in the reouitite  types and oapaciti««. 

All the fabrication of process equipment list«d abov« is und«rtakan 

a« jobbing work oonformine to drnwinjr« provided bv cu«to««r«.    Hi« 

Mexican fins« are not «.traipped with process know-how and technology 

(a) to t«nd«r for complete project« giving overall proceoe 
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and (b) to d«Birri and engineer the various items of ecruipment with pre- 

determined performance guarantee.    In this situation,  the main contract» 

for complete projects or for major portions of projects are placed with 

leading foreign firms, who in turn nub-contract the sinroler parts of 

equipment  (along with the manufacturing drawings) to metal  fabricators 

in Meixco after retaining for themselves or their associate companies 

in their own companion the re<?t of the fabrications.     It  is onlv on 

this basis that  the foreign firms are prepared to pive process guarantees. 

Thus,  there  is a serious technological  gap which Bhould be filled 

gradually and unless this  in done,  a large  import of ecruipment will be 

unavoidable over the years even though a .cood part  of  it would be 

within the manufacturing capability of Mexican companies. 

n°/.?    It  is underetood that  FrMTT has a service division for designing 

certain types of process ecruipment to assist  indigenous suppliers but 

this know-how,  even though limited,   is not available to Mexican companies 

to engineer and tender for complete ecruipment.    One or two metal 

fabricating companies seem to get some design assistance from structural 

and civil engineering firms,  possibly in respect of simple ecruipment. 

In view of the extensive area of know-how covering varied branches of 

the oheaical industry,  it would appear that a solution to this problem 

would be in setting up a design and engineering organisation in Mexico 

in association with one or more foreign consultancy engineering firms 

with requisite experience in particular fields in the chemical industry 

euch as beeio oheaicals, petro-chemioal», plastics,  fertilizers, 

pharmaceuticals,  etc.    While this institute could progressively 

establish a number of easier technologies,  it could secure on an ad-hoo 

basis, specialised know-how in respect of new projects as the need 

•rises sad graduelly absorb more advanoed knowledge.    The advantage 

will be that even when new and exclusive technology has to be imported, 

it oould be done on a selective basis limited onlv to the seguente, 

«•ion ere highly sophist lost ed, filling up the rest with local talent 

already developed. 
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1?9.}    As  indigenous capability  increasws,  more and more local fabrication 

of equipment would bscoim possible undrr the  technological support  of the 

design orfaniFit ion.     T* would be worth r.rcmoting thiB project aa a co- 

operative organisation of  a number of met.il  transformation companies  in 

Mexico with th» support  of Government and ma/K v user ontani sat ione such 

as PEÎTCT. 

139.¿    It  is understood thi+  the arpr< xim.ite indigonoun production of 

eouipment for the chenicil  iwv-stry wae incut   ^9 million pesos during 

197?, while the available orinaci tv  íF cl limei J.o be much more.    However, 

in the covTse of thit  investigation,  i'. h^e been noticed th.it there are 

four or five majoi- firme which are involved  in th* fabrication of eonip- 

ment for a number of industries such TH,  cement,  piper,  construction, 

agriculture, chemicils, etc.    Thev take up -itnpler tvpe* of eouipment 

a« orders come,  on the basis of cuatomor drawings,  the machining and 

other specialised facilities ai-e limited  md  it íB therefore difficult 

to judge the exact capacity available in reil  terms and to what extent 

the firms can meet the large extensivs demand of the chemical and other 

industries.    It is also know that moct of the companies are not in a 

position to meet tho technical specifications of the American Petroleum 

Institute and the ASKS -test coclea, for which some kind of certification 

facilities will have to be established in Mexico.    The metal trans- 

formation industry will, therefore, have to improve their faciliti«« 

both in eruantity and cruelity so <;hat they could handle a large share 

of the market and help in reducing imports. 

139.5    As the size of the chemical industry grows,  the replacement needs 

will increase rapidly in view of the fact that the life of the heavy 

equipment is relatively short, atout five to eight years in most of the 

process items and eight to twelve vears in othero.    As psr figurss given 

earlier, the total irvestment in the ohemioal industry as at th« end of 

1971 adds up to 34,000 million pesos and if 60 per oent is assumed to be 

the value of equipment it would amount to 20,400 million pesos.    If the 
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equipment lif« i« taken to be t«n yearn on a weighted «vera«« basis, 

the annual replacement cost would amount to nearlv ?,000 million pesos 

per rear.    As a good number of the plants have been installed in the 

laet four or five years, the impact of a heavy replacement programme 

will manifest itself on an increasing scale in the latter part of 

this decade and thereafter.    This -«pect will recuire a etudv in depth 

so that the internal fabricating capacity could be suitably augmented 

and prepared to deal with this major problems 

139*6    In the light of the laut t"o paragraphs,  the augmentation and 

improvement in the facilitine to the metal transformation industries 

coule* be left to the existing companies, but the position will recuire 

careful watohing so that if short-fills begin to show up, suitable new 

projects will be recuire -1 to be Dr omo ted. 

0.    Textile machinery and equipment 

140. except for the production of detachable cones and spools made of 

paper, plastio, wood, etc. and also spare parts of a limited range made 

in small shops,  there is at present no manufacture of textile machinery 

and major equipment in Mexico. 

140.1 The average annual market demand in Mexico for all type« of 

textile machines and equipment for the period 1976 - 1930 has been 

estimated as follow*: 
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Tabi« XXXII 

tamal Avéra*« Demand for Textil» ^uip—nt 1976 - 1930 

Million PíO» 

(196* prie«) 

1. Spinning, extruding and similar machine»: 

a. extruding and similar machinen 70 
b. machinery for the preparation of 

textile material 190 
c. «pinning and eiailar machinée ?90 
d. winding up machinée 100 

6«>0 

2. Weaving, knitting and similar nachines: 

a.    loons ?W 
b     knitting machines 210 
c.    similar machines 60 

500 

3. Auxiliary machinery, spare and 
wear parts to group 1 and ? ''O 

4. Machinery for the manufacture of 
finishing felt 6 

%  Textile finishing machines.- bleaching, 
washing, dressing, oating, printing, 
etc (doswstio «ashing «achines 
excluded) 240 

Total       1,616 

After I960 it is anticipated that the country's dentad would, en an 

avtraga, grow at the rate of eight to ten per cent annually. 
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1ár. ?    In ordsr to me*it the above demand,   it would be necessary to 

take up mair facture under a programme,  comprising two st^es:     sta/re I 

fro«  1976/7  to I?0?  md  sta^e  II from  19";  onvirds.    Under the stare I 

programme,   it  id sugpestod  that approximately SO per opnt  of thp demand 

under rroups  1,  ;"' and  Ì above should be t\ken :,n fer man-ifacture.    The 

items to be selected should be st-indard  promete which would enable 

realisation of output  in =1  emparât ivel •/  short time.    Under the eta^e II 

programe,   in addition to further inoreapo  in the products under PTOUDS 

1,  ? and  Ì,  some of the sel'-nted  items under groups A and  "j above could 

be included and provision co-ild -Use be made for exports of more than 

?0 vr cent  of total production.    On this basis,  the total  annual 

output whsn production reaches planned  factorv capacities under Rtage I 

will amount  to 6P5 million pesos      This may necessitate capital 

investment of approximately 750 million pepos towards machines, equip- 

ment and sources such as power, ?as and water supply, but excluding the 

cost of land, buildings,  and working capital.    The annual production and 

capital investment value« for the stage II programme would depend largely 

on the extent of products to be covered and the volume of exports.    But 

even on a conservative estimate, the manufacturing facilities to be 

or eat ed under «tape II would be of the same magnitude or possibly 

larger than under stare I.     It should be the broad objective that bv 

19ft% over 75 psr cent of internal demand should be met by indigenous 

production, bssides meeting export order or well over ?0 per cent of 

production capacity. 

146.3    Wis range of products could broadly be as follows: 

1.      Spinning, extruding and similar machines: 

a.    Staple fibre spinning machinery. 

- opening and blowing machines 
- oarding engines 
- drawing franta 
- ooabers 
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»If rnatjv I 

Riiyr npinnin* frmen 

or 

Qpm md turbin* 
•piraitnr *»d vindiair 
•«chin*»* 

b.     'ontinuoun fibre manuf%eturin# aacMnrn (poi"«»ter, 
polvfliide,  pol-propyl«!•): 

preparation aAchin»rv 
•xtmdcrn 

or 

T>raw twister« 
Tarturivln* machine« 

*•     "w^ frittine »ad tUU*r »aohin*. 

%.    Loon«: 

or 

*¥*» •trátenla* 
t«vturiaiajr and viadtnjr 
machín«« 

•ftiuttl«  1«0M Shwttle-l« 

b.   Knitting «achin««: 

- circular knittiag auchin«* 
- flat knittiat aaohinea 
- raachal machin«« 

o.    Piailar «wohin««: 

- «tookinff and ho«i«rv aachin«« 

3.      auxiliary «achina«, «par« and parta for h 

a. auxiliary aachin«« for «roup 1a. and b, 

• oon« winder« 

b. auxiliarv naohin«« to «roup 7m,, b. iad e« 

• oca* «indar« 
- ««arpara 
- ilaahara 
- knottía« aaohin«« 
- draw la aeonine« 

parta te 



M<\¿    'till» »oot  r« *»twi%ld for ti i*   iMuntrv  vouM b#  v,ml  bl« 

withIn th" oouatrr,  tvi* nh »aed   ir1t*rr*ttr>n  WVM»» won M n«*»d  te  b« 

fittuUttd with  ^t«i»t  cur«,   «<•' thnt %d»'"i«t»>   luilitv  -tvid rdi> c \n   b« 

«nintainod fro*, ti« í»ut««*t  to m«#t do»t«Mi<     md «iD">rt m.-irlrot romiir«- 

••nt*.    «part fr«m npocial rnaiBfln*nt* wi «>ib-a*«*»bl I*B, htw «haft 

forruifw, ii>»cf*1   b*artnr«t hwh-nlloy «t**i     r>d «r nhmti, it*d *1«ctric%l 

wid Muctlon »mil(«Mint  would n«H to V«  imf>'>rt«d  f »r  P«M ti**. 

MO.S    It  i» «aaontial  th t »'uiwHit mnuf*ctur«  in tM» *«<tor  i« unlir- 

tafcon oa th« bun« of th«  lntoat d««i*n«  md  t«ehnolo#>, *tuch wouH h avo 

to fa« «cotilroá.     * «BOCí%]   tramiti* pro#r-oa** would  *l«c hav* to bo t«mn 

jp fer Hojrica« onirincor«,  toehiuciui« and worlr«r«.     It i* «••«ntial   th t 

dMi*M  ">*1 draauar«, «atonal   •u«eificati'»fjB,   tcol«,   ti*«,  furturo«, 

ftugo«,  !>•*<•*»•> «te.  should  D«  in th* imtriu   KVFt«« conforming with  l'C 

itvidarHo.    aáomtat« previ«ion should b* m%d«   in the cimi" for technical 

•orvicoo «ad rmwoti and dovolopaont  faciliti«« a#   j-« nprlicakl«  to 

thíi lino of product p.     It vili alno b« n«r<»«*arv to car«ful lv invootifrat« 

«d ««loot tvpoo and »aiiifi of «rulpaont to b« Droduo«d, takiajr into 

coaaiaarition th« opinion of th« con«u«iinr industri««, th« reoult« of 

wf-imrft—ut «tudi«« -*nd trend* in *orld toohnolor" in tva» «ub- 

Mctor. 

?•     %«TloiUtar%l «vichinory 

1/1. Iti« aaohinorv u*«d  in agricultural oporation* cm ht cl««cifi«4 

th« following four rroupo 

(i)   Tractor» - «Mil, aodiuM ma lar*« 

(li)   %• ao lloro, piotati«, harrow« «ad cultivator« 

(Ut)   Portili»««*, aooiar«, ««e 

(tv)   laroftlag a*ehlaoa, ooaklao«, ooataiaoro, loadla* and 
I, oto. 



mm 

V'.i     ft ft ort   -  M   rrewM,   «>»r*  *fn  ..i#*t     «R"wtt«*t  m*9%  of IM« *tt> 

t^lwoleírw-iKiPfl -  \rr \i*'immn\9   *i*»  r*f*M*t<<   »M****« i«»i «t   ftrwt «fcitfc  *•» 

f*o4uf'in^ tr *<'****# i* l«n.*r>,  «^in 1 *   m  •*»• •**( * »»*•»•• r«j|g« "f *r tr 

1 ?*,    ,f .      »iTIV   '»',   ***   »   «%'   «r^.rtini   «,r  % ''       #»   iurta»   •»'     »« 

\<i«*nuit» for thm !*•<*•• <"*i^   'r   "-»r  '   , H«- «*ri   *• «  n« *r%rt<*r* «•»   ••*#, 

ft%    •<t*l»r   flf«%P   **»|ofc     *•   •   M'y*   r'iwtfVU'»   »   r»   m«Hf       1»«»   |fl«rt»*   t 

«nt*r  »Mi Un«.      •"» 11»   l»rr»   I»1    **•*>« Mw#  t. »*•«,  •     th»  ¿««   *f 

triM-tor*» tn V\*> r*»»»  »Ha *•**' * »ita*   1 ni   "-nara, <*•*» <*• r*»Hl* 

inrr*<««iMf tn nuMt»r,   %r*  < r»** m     >   1#* - *.•  ft   »  *amli»r  »IN  nf »r**î»>r 

tu M»#  rw* '»f   ' »•"   "   '"•'•     ï*   >••   iM«t *t < *-«  *vi»  f.wir   »*%   .»f «v «I#M 

•rutin*; î««t»"»fii«» %r» •**!»# * l *» * "> ««'J'V-I,ir* wt»i»v tr»<"»«r*" «m« 

«i IWWIM<I<I i«r>««  «# "w*)r* r^ttft"  m Minp ar**)-«.«! »a r»*» 

i   laa/1   ^i»d  ta*»*««K»a  ».    ^rio.itttr^l   operiti««  tn*   i»  aa»**»«l »<> 

»•»nevica lwf* «ml* rael«m*i •*-.  »' vtrrtn i «M «M  1latria*«« H  «> 

MMîI  a4"jieul»wria»t.     H»i« viti n*»riiutf     *tt*t«rf>til%r* -»r "miltt" 

»»»« tritar 4« «h* * i#***r pt**»* r*mr~ *f      •' tr* \ -cm *t*.    "m* aaapajuaa 

«r« %lra*á» al «Mia* %« «*%•» tin» Im»   turi   H   •• «>.••»»# »ear«*» fatatala ir 

vt** «f »h» f**« »k t Mwi *vii*f   «f> »••*   * ' »r *r* <lr*«tf **»a# 

á«8«t   >n Nttier   «r«   1 ur*«r  «»»a* tri H   »la*   t«e.4M  *v«tl%«l«   t« «** 

futur* M the 4«MM4   tcwlnf«.     H   it  tli«r«rw fatt  %M«  *é*w»»1« 

i%y «M p«t«ntl%1 il» fof grwrt» «titt«  ti. H«tiee f«r «MU«* MM 

I« Ml futur« 4«MMMt f«r ira«t«r* »f «il »iM». 

•«pwiN *• pr«tfi»0i«r     «wri*t   ">f »%«IMI»«» ti—á   « «h* OIWP> «i 

tarni h— «f wall-**«« Twim mmntmÊ**M*+ «i »h« !•«•!  *T «MI«Mú 

tnHjTMtii ta »nuwi >C p*r e«i« »it* »TMPMII« nf HMimn miMitwl 

U «I« NI««.     ^ IWM»T »f    I—•III»», Mini* fWf«i •«-»• («ttH, •«•«•» 

M««to«, ««•«» •!•#««, MIM, «Mw«, kltjM, ta 1*1 «a, •«•.) »• 

!• • •«*« «r «tittia« ravtiajr •»«•• «<< »u»»!»«! t« «M a*ta lapl« 



**•  tmwtf  i« r»1%«i«^i    «mi  i«  *»•*   ,f  iti«. | uv,  ytr»>#»i« Af rur*l 

1»   •jt»«^     W»     •»••    Mill«     IK    «fcirt     »*«     » *>«     t0     ,r    rt^^f^     V   .   •    **'»»», 

• ia»U fc«f"«««%«r«, ••?• <;«•• 11<* »t*4 ~<W«»I«M«,  khv •»«••«•,   l <**!•*•, 

•> t*t>  *t «     H >• fe«tur *••'  ••«•ti,  i.    i^pur^r.    *$»• 

•M«tt«« @«ap*»t«« tt*v*  «t«ri»^  <•**»*? M»   ,«   ••, ti«»ì»t «  -hm 

«i «• %!•» »>•<»* ta r« IR f->» in»  !*#*» •*f»,iiw»  •%*. «•*+  «>«• <*,  . 

un «}«fait*« %*•»• f«r tu« km» 'M  ^r «*»<   «»in«  **» «PMII   ¡«ut  ^»«r«. 

*• *«••• *•#*••• m • «•%!•• vin remar«  tl«Nt»i  ««#t«««  I» th« ruji  »' 

nr te », ^TT nr m* *»*«ir pr«**M*tt<* n» »»*tr.> „,M r<».  . fl|.,„f, ft# 

«•War tur« -»f l«rr* H*r»««»«r« «*  .«*•* ^«<t«##. 

'4».*> »Ol» tf nrt «V«t«e«laM intflmtl* iin«i t«***« ** ,'> 

atllM» iM« •:*%•» »r»' - »•«»% »•.» r«9t4 flr«**« *f «àia 

t« «te l«»t tmm m fi*» ,<•«*  i«Ht« «•« tfc« •••«ifctltt« #f 

MI» Mir-«M#fi«i«M i m •*• ma* r«v #•«*• **• UMT4»«  *• } itosi* «• 

* Mattai «mir %• w§m%*l ma i«f«t«t *#*•*•* «Manu 

9. 

i, •*•*  «• ttrt«U*t, 

•*•   ttOM •*«   l«il)Ml«i  «t'tr 

«•»«Iwt ma ±**-*%màUm «Mitili««, 

ita» -*»•* «til amm •> f«r 

•1«M •»« tH« «««i Nr «»«eiAi 

%iw U tu» ta %•• futur«. 



« mi mi -»f  *•**••    ..  «tri«* r+mm n»r v**»  ««ria* »*»»  • »a*o t« 

am^tpatat   «* <   il   «*.".« H   k*   wNtkU   T>W  »ft«li** «« f«ttttMI« 

m.f •- «"*••   %*• #*r »>   *«t*t*i« ••»«mi«« »il* n«r«««f<f r«r*tpi 

tifavi«** *<~  tt>*- ••t«M f»-'iifft.     tu tM ,-«•  -»f prtMtajr 

IM »tapiar  it««»*-   *» Miar -<*»c4«r«*   <» «**•«*•  i #«   tfc» ] 

• •rl»«Hl«rl -   •*>     «MtaaaU*    » <tfN««fM»«>   v» '   ^yritH'    i*r lattar «j*rttta«a 

•?• »*«f>l»   l»s»lrttMt<i(  PT"**tt*   «*»*   li   It   t VIMH*   •!»%«   Mil«  lUM  «*# 

«WHMMrv   !•   «•<   taftaa  up  M   ••»•   IMNMNN*   «ta»       l»ta*fctMl taf 

ara »tapi« *«-  arata'*   or*  it    m >*• »rwt«! tM«  ti.» «natta* 

faftuaaet ••iH uratwli"    w»r »h« f|«M. 

»•"».?    i* far  *%*a* «*«taM«t  r» tirfaraM   IMI »tri«a,  il  i* *•« 

prarttc**!*  »e   mtttm «n<   aro »ae« tata  *• Hit« -t .«•.     T»»ta will 

•astia«*** ravtaw  if IM    «rit«!]  **»a4r   i«a*Al    ni  litoal 

«tt» te  t 

MI. tla*rt«%l 

full« 

•futi eli Ufi«* 

la h»a>« «latirte, taaraal  (•«•<•) and  «««air paaar pia*«, 

ruta* aueh ita«» m ***** «arala, at^aa tarala«*, 

v*mm, ttt#i »••—art »aliara, aailaar ra%ct«r* ani 

il taf* arotiaatt far «»• paaar aUtloM. 

(»)    >*4paaM far •»•strie aua-at»tt«»a ari t 

« aaajrtitajr »MJP volt«** « 

, li«M»i* 

•traalt 

«•ciliar? Ita«* 



i—ill ¡in,  ••ItrH*«',   * i » tri*m* 1 ^^W!  •rM*«f'»f»«,rf,   witc 

r«**M, act«»*, *•'. 

(*\    «WM*»«  %»   «mu»«»"   f'r   >ult«,ti  -    ->r  row 

(««•rtnn,   tr*ti»  *«*w*t^r» «*i  «K»t<-»r%  < ornimi 
•miipa«*t,  «HKìI *  r*f* 'f   tr<w«fof«wr«    «    -vitcK 

*. 
•miti t, . 

,  it< 

ppl i •ne»«,  »vili   IKäTKI, 

I«  a*,«« 14 *»• not**  O    t   t .rfcm««,  » -i'"•""   -'»'•   n*!«1'   i^v»or»,   *1c. 

tt«  mei**«*!  «tfar  it«« Mt     l'v»,     «tri.U',   th»**-  v n-t  ".lÄctric«! 

«n.tpaaat"  tat M  tM»   •*•  •»•«ittwih-   mt«aii'-1  f-*  '*••  ^   P<*»**  ri«*" 

for fft*«r*«iair oloctrteU   ,   th«»^  w» b«ii*»  lac lud «vi   *n<»r thit ^Mw. 

Haaw  (1),  r )»  '<) ^»,<,   s«1'*-  v,auld ' 0,",' ;tfl',"r **"' " •»pt**1  Coorti" 

tact«*.     Ita» (/)*. ««ti'll» tal**» t.   t   • "r«wwr  vallar".    It 

ta Hmfnm no» cor,aid«r*l h«r*.    H^var,   it    «« t" •**••! t« p*«»»* 

«HM tilia  ft«»* taa baaw -all   ««aw«*  "• Mait^  *•  •**»-«*  fore««  would 

fa««« %*• liciilifi #r«***>   tB  th«s oroewetion and   «unpl     Jf tha«a *ood§. 

in j^ufi  «o ttoa ( ')  \tava,   tl*»r» *r» A nuatar of o(*pwiii atuc*  *r« 

•rataala* 1 »•tritati« «nupwt  of raautaU*   "lalttv   *nd  •aMtt"   *<i 

it «aft W «a>faly aaaaeta*  t*nt futuro *a»*ir nwld  b*> aat bv tho BOTMI 

ita» ©f aaiatlmr f-%eiiitiaa.    TM pr«#«it  atudv hu taati dtraetaé, 

.    «• ttaa» (1),   ( ") aa<*  (*)*• <*^, which oaarrieo aoatly 

lia*» awi »mii»»aa)t  t**©Wii*f *«a»uatic«,tad tachr.e1o**t *>*th 

la «Ml»» «»1 mmt* tura.    It  la tn thia  wa-i th- t  •• i«^ r%P »»«• i»*«i 

téwttfiai^ •• »•»• »f *h«^ «eui|»w»»«t,  «th«r than •<*• ««li«» «*rt I«*f« 

Mi MM ••ten in th« M4ÌU* •>«>"• P0««»' rar^*»  ** *% 

màt*o\*+A  \m K«jtioo.    U  th« nH ti««, no pl»M of 

liaJbl« •••«itui«, ••«• to ta in pr«rr««n  t« «*v of **»• •*i«ti«f 

II«« t« t»ta «# th« MMMWtfaetur« of h«»w «l3«trio»l «»ohiiM»« «*d 



VP 

it TT nu ^ilww 

•IOIJ»IV«1V  jemA tv  «h»    "itiii, '•?   r»1«r»l  -1«    lirtrt'-iiv1  i i*»f «fr«*  »•< 

*•   **"  » #r#^f < t '  *» i -•   ip  ,k •   -t n n   r* •• -«•   Tf iiintpfi  m »m» fn*rr* 

.'f r«P»r%* i *",   tr<m«tMt -n   »V   ?• ,t»fî     if #'»-<'tri'  ••     f r  tu« w»*-!« 

•*tw  m*4#»r»#î«.     In »«««r   ->r t«t%'  vu««»,   it««»  .'),  <   / «M! { O 

•*v «ttniftt   t»    a     t i*r  rmni    M*4   >tt>*   k,      .   %r< »tut« fr»r »h» r«»t. 

In vi«w  ->r thi«,   it   ii  . kvicM«  »h>u  an       i-v.« fr>r  t*>» «wuf«rtjr»    f 

*riM* ?f r»^«N»f i»v»i >T**t,t  ifs «h»   r:, th^ iminHi* r««iur«« af «bioh 

«T1WI   ir.   th»  f^U-vtnit  t*hi*r. 

T«*r in w^i-^Hc  fv1 - cumulât*!     lacr«**« i««MMaat 
1 • - • Ott th« éwrtuc Ml« 

Hvlro- 1%«m«i-« previa« VMT (stillar. 
•l«otric «l<KT»rir >t»1 -*«r MM« 

1*71 VH ;tTf9 f,4V 
197' *,?* ',9*9 ',^       r\y        5,10? 
IfP \5> %V1 'vf-r 1'.f ffO"« 
1974 ^,iy ^«ro io, Ky       tj.-       6,?ftn 
1975 4,4* s *7* ii,r->      10."       6,** 
197* 4,4# 7,195 11,?>1 Vf 6,9« 
IfTT 4,496 «,??* 13,4 ¡M 13.9 6,7*9 
tf?* *,4* 10,16/ i/,**0 9.? %OS1 
tJT9 6,19t 10,465 16,660 n.6 «,f>î3 
19*0 6,«9« 11,157 1%0«53 M f,»«? 
»9*1 &,**> 1?,539 19,435 7.6 9,7» 

•    IMIMíM %ta«io we>-«r >lwt »f *?••* u 1977 Mi 670 «f t« 19*1. 

•• «MM  tMMMMt   fWPHTM  NfNWIt tu«   ^"'l   toWl  Mtl* ft* ftll 
MYfMM,   MMlv MWktiN,   trMÜMi«,  <ti««rlM«tM,   «ft«. 

MM.   *• m*   . i?.5 MJCIMJI pMM .   nmm—i   er* 

,.J* 



Il  h«« to b# RotwH   th»i  t».#  r   nr*!  fi"t     f rr «th   ••'   <sn rprv  »¡>«fior%- 

H«   «ni   if tto   in«t«l)<«1  i nfMM it,   of   »»nwiliv  T.1 mt   ir   »b«ut   1? p«*r 

«1   p«r   «MMtfi «r   th»   <vAf4#*.     T»iit' r»t*  rf   rronf.   if.  > i^-h  -vu  co«p»r«d 

t*  •*»•«   ot*#r  iMtmUlM.      Il    i«    »Jr     ».n«rtw!   »      t   'hu  ri.«   if  ^owth 

«v  l»# mmliinmA  fcoviml   < f\    r  «il!,   t<   r-*pf»lv  r>r  »r  t<~  n**  induitrui  HJV) 

to f*r-flun§ r»4ro,i «roto «*t.«r<   • ¡*"-*ri«--ii • • -,* n  t  r*» r>«i n ftr.     v'ti  -ui 

tppretiOMt» nr«"> «ctim»,   t*-» lot   :   i r.i. t , 11 ,-i .•••«F>%   ¡t-   unnr 1 W<~ •***>- *-. 

+o%má   *.S,OCr mm  *M  t*#  «nir*'    »*«»rt«r t.*i   nuH   b«    njt    irr,0O0 million  Kw«i. 

Itti* •     ¿V 

pTtric%I   rjnwrgy   louer,* «H 

Yo*r 
"«•r.tioti  in 
mi il tor. KHH th»   pr«vio>iB year 

19" 1 
il?; 
1971 

1974 

197* 
1977 

irr* 
if?f 
1f*0 
19*1 

,r,4?4 
M,60 

40,779 

/•V77 
V,*94 
57,4*9 
M ,990 
71,»«S 
79,74- 

'1.1 
1 ?. 3 

1  V' 
n.9 
H.7 
11.? 
11.Ì 
11.6 
11.7 
11.7 

14S    11M oolotln* Miiro«« of uowr amor »t ton coaprio« hv<*ro-«l«ctric 

plant«, «ut •• the hydraulic rooourooo "Ould b« fullv 

W 1^0, tho plani far tho futur« «AìRIY provid« fer (-v) atoa* 

ot*tiOM,  «Mia* rooiiuftl  olla M fuol with  conventional hiffc 

«•llora, otooa tubi«*«, froaorator« ma coimoetod «TuipoMnt mfi 

(•) otoaie pomr pianto with «ttolov ro*e«oro (for roiainr atoo«) and 



turbine-generators, etc.    During the five-year pariert   197C- - 19*1,  the 

•T" will be coemesioninr \e manv -v    1/1 nets of MX) mm rating in seven 

conventional  ate*« power »tétions.    T, * firet  atomic  power pi int  in 

Merico crmprisiiV tvo unit.-  each if    70 n» m n-->w in   rirlv  éteres of 

construction  md the first unit  IF expected t-> he put   into service by 

1977 and the eecond unit  m   V) 1.    Hiving re.-j>d to  th^ high rite of 

growth of power-^enerntinff c^oaritv durinf 19' 1 to  1990 (about 

1.S million Kv per vear íniti-ülv,   increasing to  ibojt   3 million Kv 

per vear toward? thp en^  of the period),  it  ir   obviou«  thit  sett of 

300 mw and pr>me «etc  of a higher rating, possibly r)00 mw will be in 

continuing deswuid. 

U(.  In the conten of th<   -»bove broad  picture of power developaent 

it  is obviou« that the demand    or power generating machinery and 

ecnupmeut a« well is the transmission and distribution erraipaant will 

grow at a corresponding pace.    Ttie projected capital   investment of CF3 

an new facilities are piven under colus» 6 of Table 1.    For the period 

1976 _ 19^0,  the totil new investmente of «T1   for all  purpoaas would 

aaount to about 40,000 million pesos,  of which the shipment portion 

can be taken to be approximately «30 per cent or 20f0OO «illion pesos. 

Assuming that  the imported portion of the ecru i paient would be abou' 

65 per cent, the cost of import will be 13,000 million pesos for the 

five years.    Based on an import projection study, the anticipated iaports 

of power equipment during the same period is estimated at 10,000 million 

pesos (based on  19Í0 price levels) -índ if this is adjusted  "or probable 

ohange in money value over ten vears,  there ir, a fair  tally between the 

two figures.    T>en though the figures *re verv approximate, they will 

serve the purpose of quantifying the -¡agnitude of th« gap in the heavy 

power aquipMBjt field whioh will be of the order of 2,600 million DMO« 

par year (average) during 1976 - 19«0 and is likelv to inorease at a 

rate of 12 par cant annually thereafter, unless effarla are «ade to sat 

up indigenous capacity of a substantial extent. 
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Hejor it— of PO»W «ml—nt 

14?« Prima facie, much of power generation machinery and ermipment is 

highly sophisticated and dometîtic manufacture will reouire facilities 

which are capital intensive and would involve lon^ gestation periods. 

There are, however, certain items which ^ould be established compartively 

•Mily. 'Wie following «ajrr items or groups of ecniipment will be 

individually discussed in the following para^rap1 s, leading to appropriate 

reco—isndations in each case. 

Generating plant and ecfuipment, 

1. High pressure boilers and auriliarv equipment 
2. Stesa turbines OOO/^OO mw) 
3. Turbo-generators (300/500 mw) 
/J. Muolear reactors and auxiliar' eouipment 

Pub-station« and transmission lines; 

% High voltage power transformers 
6. High voltage power circuit breakers 
7. High voltage porcelain insulators 
fl. Transmission line towers, conductors and accessories 

Utilisation equipment 

9. Electric motors and small and medium generators 
10. Motor« and generators for railway traction 
11. Miscellaneous eoiiipraent, such as power rectifiers, 

capacitor«, instrument« (electrical, electronic, 
pneumatic, etc.), electric furnaces, cables and 
wires, etc. 

k»  already stated, all equipment required for power distribution 

frètes» «ad consumer durable« for domestic and commercial needs are 

bela« produced in Mexico a.J as such these item« do not find a place 

la the above-mentioned list. No plane for manufacture of eouipment 

for hydro-electric stations will be required, as practically no new 

projects are likely to come up due to want of further water resources. 

Bow«ver, in line with modern trends, a few pump-storage schemes for 

•••ting «y«tem p«ak loads, would be justified and suitable site« are 

«o«t likely to be available. Thi« type of project would reaniire very 
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large turbine-generators of the reversible typet  that ia, the turbine 

will have to work as 3 pump and the generator will have to work a« a 

motor.    As the total number of pump-storage schemes will not bs large as 

compared to regular thermal projects and in view of the sophistication 

and high capital investment,   it will not be worth while taking up this 

line of manufacture in !le*ico and the retirements could be met by ad-hoc 

imports more advantageously. 

High pressure boilers and auxiliary equipment 

14fi. At present, there are three companies in Mexico which are manu- 

facturing industrial-type procees team boilorn for low and medium 

pressure, but none of them is equipped to make large size high pressure 

boilers for power statione?.     \11  the three companies   ire working with 

the technological support of leading manufacturers  in the lire.    Tho 

first one is a wholly-owned subsidiary of n  foroi^n conmanv, the second 

is a joint foreign-Mexican company and the xhird  is a Mexican company 

with technology-supple arrangements with a foreign party.    In addition 

to industrial boilers, these enterprise* are also fabricating certain 

auxiliary ecruipment for industry,  essentially of plate work and w*»lded 

construction.    While the standard of production and the skills of 

workers are satisfactory,  their present facilities are totally inadacuate 

to take up a major line of production for high pressure boilers for 

3OO/5OO mw thermal unite.    The CF~1 has so far been importing complete 

boilers from other countries, but in recent tenders they have instated 

on certain Mexican content for auxiliary items, etc., and it is under- 

stood that some of the foreign bids have included about  30 per cent in 

value of fabrication in Mexico through their associates.    For Lhe 

manufacture of complete boilers of 3OO/5OO mw, totally new facilities of 

large magnitude will be needed, in respect of high and extensive shop 

buildings with heavy cranes, special bending rolls, presses, etc of 

high capacity, electro-slag and other types of welding machines, stream 

relieving,  shot-blasting, machining and testing facilities. 

•¡'Ì- 
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14^.2 During the period 1976 - 19^0, the <?pv should be ordering on an 

averi«« two or three bollere of 30C mw rat in* every vear, and this 

will increaee to four to five bevond 19«0 with poseibilitv of the next 

larger eise unit being ushered in  .-¿on^ide tfce IOC mw. This level of 

demand can be foreseen even after allowing for a limited proflrruwne of 

atoaic power generation. Incidentally, » veil equipped boiler manu- 

facturing plant oould also undertake the fabrication of heat exchangers 

and a number of other components for nuclear reactors and oould take on 

this additional work load eventuali/. i^Nirtharmore, ,1 number of items 

of boiler house equipment such as high pressure heaters, etc., as well 

at certain auxiliaries for thr turbine industry could also be included 

in the programme, as given below: 

a. Boilers suitable for burning residual oile and rated for 

supercritical pressures to supply 300 mw ratings of steam 

turbines with scope for taking up 500 mw or larger units 

in the second stare, that is, in about five years after 

ooaasao—nt. 

b. Additional facilities to the extent recruired, for the 

manufacture of high pressure boilers in the medium 

rang« of say, *50 to 15O aw ratings for export to Latin 

Amerioan oountries and if the foreign market? warrant 

it, manufacturing facilities should be oreated for 

pulverising mills and furnaces, etc. for coil burning. 

o.  Complete piping, high pressure heaters and as many item« 

of auxiliary «equipment M possible for the boiler and 

turbia« manufacture) also condensera to mrtch 300 and 

9OO aw turbinas, although designs for these may have to 

•a evolved with the co-operation of the turbine manufac- 
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d. «ìubiect  to a further review, high pressure steam valves 

in tho panden not  bein* rmrte  in ilesino now or in the near 

future. 

e. ProceBB  steam boilers  in size*  larrer than the capability 

or existing manufacture•. 

f. Heat exchangers   mrt  repetir components for nuclear power 

plants  in the second st-if« or the project. 

148.3 Ch the assumption th^t new manufacturing facilities are installed 

and ready for commercial  operation by 1<r 7 - 197p,  it may take about 

four years to reach an optimum level of production, which oan be taken 

to be PO per cent  of installed capacitv.     The production value at  that 

stair« could be around }00 million pesos and could  increase to nearly 

double this amount  in th^  eubserruent five v   \TB with  some additional 

factory facilities beinp added,    As 1 roufh estimate,   the capital 

investment on the manufacturing facilities would be of the order of 

350 million pesos for Bta^e  I,   increasing to ¿50 million pesos in 

starre II.* 

148.4 As the design and manufacture would  involve modem and sophisticated 

technology, there i« need for obtaining necessary technology and know- 

how from a reputed foreign manufacturer.    Boilörs are individually 

designed to meet varying needs of different customers or different 

locations and it  is therefore important that a proper design wing, with 

facilities of computers, etc.   be established and the requisite initial 

training of Mexican engineers and draughtsmen be adequately provided for. 

The figure« for ospitai investment and production are based on 
196« value« and are given to indicate the order of investments 
whioh «ay be retniired.    Interested investors will no doubt make 
prioe estimates of eeruipsjent and other items on eosts prevailing 
at the time.    The capital investment oover« only machinery, 
equipment and f&otory services but not land, buildings, etc. 

'uni 
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This will be in addition to the training of production engineers and 

technicians for the shor>«.    The initial   n*»t of deri^nc? to be selected 

for the manufacturing programme, should  h« in conformity with the 

practioe  adopted b' T~ and  nln^ in line with the practice  in those 

Latin  American countries  from which orders <-ould he expected.    Adequate 

Provision should be made  for technical   services ani research and 

development facilities  to  enable the olpjit  to maintain high standards 

of quality and to help  in developing new designs for the future. 

148.5    I«  identifying the  scope and need  for taking up the manufacture 

of high pressure boilers,  the following pointa have been Kept ia mind; 

(i)    The boiler in  a high price product,  for sxample,  the 

present pries  of an imported  boiler of ?00 mv  is about 

150 million pesos.    Although  the manufacturing facilities 

are capital  intensive, it is  possible to yield good out- 

put within a reasonably short  period. 

(ii)    While designs  are sophisticated,  the manufacturing 

technimies and  skills could be mastered in •>. period 

of say, three  to four years  as,  bv and 1-uvre,  the 

processes are mainly centered  around welding technology 

for structural  and plate fabrication.    From this point of 

view, this is not ai industry with .   long gestation period 

and satisfactory financial results could be achieved in 

about four to five years aftsr the commencement of production. 

(iii)    Nsxioan workers have shown good proficiency in existing 

industries engaged in metal work requiring high cniality 

welding and it should be possible to collect and train an 

adéquats work force in a short time.    The fabrication 

work is comparatively labour intensive and would provide a 

good Mature of employment opportunities. 
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(iv)    lhf continuing propásete of -T': for thermal power station« 

Mould create the need  for larr* (W&nHties af spare part« 

over the vearn and pappi,' fr^-m sun indigenous manufacturer 

woulrt result  in -. /w>cx* ^«fïi.1   of import «übst i tut ion.    Reeidee, 

standardised boiler   Jià aliiod ertuipnent from an indijrenoua 

supplier will hav many advanta^res in the lorv run over a 

larye variety imported from several countries. 

(v) Wie installation of certain lvr» Bi»ea of bend try rolla, 

presses, boring millr, welding and tertiruç emupment will 

provide an "rue facilities at a national level and certain 

product« like lar<?e pressure vesselB etc.  could be under- 

taken for other  industries  to tho extent spare capacity 

is available. 

(vi)    Dus to the locational advantage of Fenc",   and  in the 

absence of ma^or boiler «akin* niants  m other Latin 

Anerican countries, there are ^ood prospecte for exports 

to these countries.    In view of lower salariée und 

in Mexico, erports of certain components to the USA 

Canada could be en vie aired. 

(vii)    'îxoept for certain over-rised platea (both in are« aad 

thiokness) and certain  allow stele,  most of  the raw 

Materials are available within th« country. 

(viii)   Terr ft* •nnufnctureâ components or Bub-aeeenbliee will 

reouire to be ietported and a hi*h level of iat egret ten of 

•round 90 per oent oould be reached In about three to 

four years. 

3te— Turbines 

149. Siean turbines are the noat nonhieticated of all 

eoaiipatant as it has to run at a hifti speed (usually 3,000/3,640 

revolutions per alnute), driven by hifh pressure eteanu    It inveì 
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th« ua« of vtrv h«*w  gt,#el c.gtinro,     Ilo    rtg«l   forgjinrg, blad»n of 

molvMwiua »uwdum   ill*/*,  «tr.,     th« wir1 *   -<r %  "in"!« ni««*» r-t 

cagtia* for th« cmv of  4 V)0 n» *urbin»  i«   %bo .t   l<y   ton« uid  it« 

ahtft  forain/-  in  -.bout   '- t> "    '  n*.     ""•    --«l^t   if   , reifte 

turbin« wmiH  b« »bout   UK tong,   awl   tb» pr%^«nt-d » prif« of an 

laaortad aaohin*  i*  abr
J*     » TV 1! inn  o*«fp.     ^« «ntir* i»»«i<m of a 

larga turbia«  is tl.f   r««uit   >f vory  arpanftiv« r«»«.reh  wl l«v«lopa«nt 

aad  ig guch  th«» nfic«  for technology  and kno^-.iow would b« hi*h.     U 

pragent, UMICO hi-e no oip*rU' for  larp*« foririnfra and caatingc vid 

it any  tak» i  Ion« tin* Ufar«  it  r**eh<tr   » Btwj« wh*r   i»  can produce 

the»« coaponante for  lair* rt. vi turbins*.    Tbf blvV^ will  algo be 

raouirad to b*  importad -»p their ana"f'cture  <e v«r"  ^oitl,  \nd would 

b« juatifiad only by * lvjt* voiur.r   of pr »du< t or,  thir.   the reguiraagatg 

for thra« or four t'.urbinee o«r    e^r.     \i  \ regult,   o\.-»r    o pmr cant of 

the oogjponantn will   have to \* laport»««,   ramr full-   fimghad ind goa« 

•«Bi-finithftd.     Th« ra«K ¿nl ».or« content   nli  roarnup onlv  t «»111 

•rtant  of aachining,   fitting,   igaaably  -wid tert,    mri   even the«« 

operatioan will  ratmir*     v«rv hifb  rapiti!   ir.vBtmt.nt.  (rrobublv around 

('00 Billion paaoa  in   19*c< v%lua#).   couplad with  \ Ion* rest.ition pari od. 

For thaaa rearona,   it  it r«ooaa«nded that thig gub i»ct  should ba 

coa«idar«d  in all   ita  --gpactg aftaa    19°0 wren ?  f-ui    *ount of arogr«aa 

would ba achiavad  in  the a¿aufacturing  k«ohnuu«a oi   tunar tvpag of 

rotatiag aaohiaaa (lika lar*« «©tora, aodiua gisad ,raa«ratore, gtc.) 

aad aoaa aajor fewaaîry-farga faciliti«« would hava baan ••tabliahai. 

Th« CTS*« raqulraaaata of tvirbiaaa far th« pari od bayond l«fl* would 

also baoeag olaar and the Manufacturing pragraaw«,  nil« of th* machia« 

aad tha nuabgrg racrulrad at that Itaca. 

1fX>. Th« CTï ha« la tha pait inctallad aaaa gaa turala«* vhioh ara 

avallatola la varrlag ali«g up to 60 ni, at oartaln laportaat laad 

cantra« to éaal with aaaaoaal powar ahortaga« or paak lead raaalra- 

aaatg.    1* la aoaalhl« that a cartata avahar of thaaa aaohiaaa «ill ha 

racmlraâ la fiitara a« wall, hut thay ara aaaantlally to d*,U with 



aaarrann*»  ff*r a*»<irt v*r\M **r*\<** aa ******  **• »ar* •i»*"»al»a m 

th»*r aartekajr   »M t*-tr -*<>••   ^ •*»*<** >a»«i <t t ^  •* f-r M#Mt •*** 

*h*t   flf   1 O"*»      «Ntr.l   M^tflW».      In   vt«#     r   n. »ef   tt   4-M*  B«t   aPMÜ 

tr  V«>    .   ^i-rth-^' il'   rrM .   •   i-   »   •      •   *        -•   %*uf%r*»r«   t»   tfc»r» a*/ ti«t 

b» ^  ataaJt*   *•>'     f»ti«i,inr   '<N»w1. 

1«'. 1%» t\*rt"*-#,»iiarat»r  ir  Hrmllv r--nit>¡»»t  n tha turata» mrf w» 

attrite*!  »is»,   »1  it «w*r 1 vrr*r than * tirata», bat  tfca mw«ul 

dhffaranea   tn   it» n«Mrurtim roa»t»t»    f   *  «U1  ••«••I  ctilM »f 

«alia* ca*#*rt*etion.     I»  -le*» not   tave.lv«  tr» hi** •«•»(«4 *f 

•atallurftv  M   in »h    c  »•   if  •* turata«.     It   t»  fittad with  e«l<l rnllat 

riittt at»#l   %*aaa»l«i4 corf «M      I*»*» «*•>•*  ^f »t«*trt«aJ  ««Ila, 

whio* ne <la»i»t   lit'!»» Mr*  tArnnol'*-'   »tanlar t^ tfcwt fnr larva 

•lartrte <*ot©r».    **»* r« tor \p nm^-xmmá r»t   <»••.•< fnrrtajr «art  it ta 

• lottai»  wd   ft**<H »*1th  cui»    '   . rfi'fara»*   t-v.     'n U»  «var»U,  tM- 

tapart o<mtar.t  <^ii<t t« lt»tt*tf *«    fcout   S    nmr v*m% (».ml    r«t«r 

forana«,  *»••*  «ta«l, »»«rt* <• *m e«rt%tn  laauUtta«  «•(•riti») «ut 

alani*   «11    t*»»   '«HIV  •WhlflllM'   >— «H»W   «»Vt   t««tia* Mf%   P«il4   ** 

variait a*«a leeall*.    Th« fattuali**  \» %IH«1  tn *t»ar «laatrteal 

MctitMr  Ilk«  lirir» «etor-,   tut      ««»»retar  <">f   \0T •» ti • aar*  lama 

varataa iM  »t» tntu «mmM  i«  v te««, «n* th» ar*a*«t ii^f prtea 

«f MI ta» ori«^  ajaehiaa ta »««tit  «0 lililí  P««MM.    1« artftetal«,  It 

CM »a tafea* un far ••••if act or« %lap« wit*  o*h*r «Uotrteal rat at tajr 

a*stitfta»,  *ut  tn »h« «tv« TI <-»' «*• "Mw  «uri <J»nar%tar »tataet", •» 

that «M tlM "oh«4«l* for larr* tuf»a <tam»ratora o+tìé »a flMt 

-<f%«r *««M eropr««« 1« •»t»»l»iht»# tha xmhrnmlm* ta %»»it»«««i ta 

•taja ! t* tha proiaot.    Nowavar, «4itl» alanatar *K* •*•*• 1 •# MM 

•atar § «aar at er aretaet, ureviatan for builJuwt *>^-* «aultf aa «a4a 

far a lar«a gamatatar ahoa, a»4 %ktm a»aaat  »%c. far «rtaaáUaj tèa 

•laotrUal  ta»t il *« aaji far InUdcff« a re%m n M •!••• %atH »ill 



'*• .   T%# n1«iii> ff»e   >taai>   i<m< i   -,     i»   a« •  t<r*i 11 in%r-  Maj»»    *-' 

w*r»  "*i «M '»r»'  ar»> i«»-'t  h%t «•%r*t<4   <B   » r<^«wtl   .    !»  v t <*•• •<•*- 

Ma» »>affie» »•>•   i-m* t«r* T »TWü   if m* l*-«r p<*>+r fmrmr^Hnm  t***» 

«*h%»t.     It   it ;»!'   thKT»  ft<*  i> »•   t»# t-»•   ^f  rtviftf,   <•)•• <>t  t irfcin« 

; l«i« .-«¿i«  b« «•<*)• ff»r ta»«r *«r.(lu^!   MimMiv, - uhm  tHt < •»•»§» «rv. 

'"dlFitrwnro,   tfc» -• fmntwtt  if th* r   «~»>»f rmpr9**nt  >     r%r tM   *• f* 

•Opel»* Ic**.«r1   t»cHa"i<tT     ***•   th»   «Itti^   %»'   »f"tv*»» -• nw   ir,   %o#1      •*•»•«   %r« 

of a araart*t%rv Mt«ra.    Tfc«  • JM**, «wilt *#*i rth«r *<~u*#••»% 

*r*  private«] 1 r w»r* kt#v»r   %htn •   avtiti m 1  mcMn»r   -f  ••• i«rf 

r Mnfpt  «a  tt    finir   >p«r*t«« ut1     t*ar    f <<»>.«•'    r»f¡» .r>    n*  ir 

r*t  r>MW»»    «t   l»B*  *|wwl.       ?n   thin   i  n»«!»,   i»    i-   r..>»     • •   »i**-   • 

<ttaa»»  ar tr  previa» vi#-t'     r ^«ti«i*» ***.-. i »• »*•*      •• •*%i-r i • <•. iiv 

«t(Mir   at»«*«r  Plvtt.     n<v••'••«r,   ir    •   » mm »at im»,   m r „r ..*.',rf     f   \ xrf* 

mdnntriil   mr-uiwtmt   imci^inr ******   •>'   ** »    ^mraw* ion . i   -war plant 

"«*!   * Mlpawnt   w> iH   brirv   •" •*-•'    •*  f ili'n-f,   ' *•<•.?.»i • -     -   %ni   trilli», 

»^Ic'    in  tirrn a-i? pewM*    t   «•  \,   .--».-  r»»©*biii*      in   "•   n>    «   t#«    *» *rt 

to prapart tM #r«-¡»wt  fr  * Jury   ir ••.•T«H^1 >r  •   «   *>rm    MfcitKma 

*tjcl»«r  aauipaant   fvfcri    »tinti. 

*tr   a*  >r* &*f   w' J_jrt 

in. *i«ra at* '0 »o il. OHM»M>I— m *l«Tirr »« f^turiv dirtrtfc««»l«i- 

tff« %VMWf«tvar* its t    vxn nv» «f K»iioh t%»o r>r  tHr«« ««•fnnt«« »JIH 

MMMT %*m*tmwm• an «h« NRII ratiMw fv^a ',w T r,,^V' tv«.    n»«r« 

it «alv «M "TW" ^teh h t Halt«! •Miufvturiiw    *p«cJt» far  l%fw« 

MHMT trffnwttri K» to Atout  100 mn m the  tlO wd    >0 Irv olaa«, 

Will «Uwl*-fiiMM «Ml ttirtt •»••••    I*«   «tit i en Ptatril «It 

ül«Hrt«láMl ((Tf), «Aio»» «r« th« MI« «M«« of IMW« P««Mr >njnfwi 

ftr MM ttoxtMR aanar «rat*«, tuia »Ma taporiinr «M* of thtir raritira» 

aaHa,  aaHfccvlarW %a* aatlrt lot of 400 kv truiaforatr«   ad « grattar 



MH  "»f »*• l **• rinvìi'     '*   'v irMttfawwrt.    To th« trim« that 

initfanou« e%p»ntii  t» »vtlaala,     ^ *ar«ml »     nurrh^M«  »avar  trap•' 

farajafff fra*  1«<-»1   **»<»f«e«ur«r«.     In th»  1%#1  fo« *»*r«v   Mi« lttfP««t 

volt%f» of  *r*nwmim9ïm  in  «•»i-~  * •• «ovai   • « ¿Of) •" an¿  han«« »h« 

Jan*** f*r  lanr*  tf^f'Wiifi  m  «di« wit*«« cU*   'Hi  eanttpu«   t« 

mrr*<M far  *  l«*r tt«» «Inn« with •ho»**  <»f     V *    »**  Nil«. 

»M«I nn   •""•• nrniarttana far n« i«par«tia>   *pact«> «Pi •«*- 

»tati an vrulpanit,   it hu« Won MtiM>id that «tvrtajr th« parlai if?* • 

if*0 «to swyi  anptial 4«a«p<4 far 1«*"« p«%#»r inapt war• la «jfca 

^0 «pi «00 Inr ria«««« will  to» an  vyrapat«  of »•«•*   '*> «aj|%a t««»lll«g 

to   \W «v   .     !Vrtv *"• •»•»*   fi»•-»••*  i^-frf  (l*nl   -   I«**.) III« 

««•Mi «til   lnpr—e *•• not   1««« than M   par eaat, that  ta MM «BJMMI 

ornami »til  p« tip to /,<xr -w   with «a «ettaat«* vali*« of arcuai  téO 

Mill« papa«.     In  th* iru»««mi««t  ftva-»««r perlai (1<^< -  IffO) ta* 

¿•»api cowlá  incraaa« te ovar ft(XJ0 «*•»,  *p»uMta* t« a «al m «f «aw 

MO «ill tan pa»a«.     O thie feaaia t¥.«f  ia   mattr»c»ian  rar a fnllv 

•pviaaai aaiar« f«M«r* «tth »vmfasturtnp «mi taattajr far lit t ta« Nr 

laPf pwar tra—fumata up to  '0t «v*.  «ti  up to 400 tnr,  vita a« 

initial capital   tnvaataMt  ->f «tant 1<H «tillan WMI,  tpmraaatpf, te 

^00 atlltaa «a«o« within fivr f««r* fr* atartinr.    Aa tn« éaanaá far 

irnan   m th« «ait« rappa (i«v  v arra <« Vn.un« ltu-',>0 rv 

ta «la« ««pPPtad te mar—« minataatlallv, ih» «al«tin« 

fa»««rl« ««*H •* «rpaetai t« appt «ala tparaaaai l«ai laawtpf tn« 

tappai far lai«« imita of    xo ta iOC r» t« »• «*t •» tn« a** «lap« 

«Mah util »a appaially apittapai far «no HàpMr ranpa« «f ««liafp api 

anlT a» 
«•lliippp, •*• 

.V 
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i')  .1    IM following nrwturl  r*nr*  i« Bu*ri**ft*.fi   frr the \dHitional 

aajMtf*et«rla#   fuciliti»«   r»f<t«TM    -n   «bov». 

(i)   hwr trajtafort«• of 110,    x   «ri 400 >n  ri%#§, 

alearlo  *fHl thr»e-phae«t  rubini     in th<   r-t»^»*   of 
r>0 «va  *o tor m\    en it «>>'.<•   '"ir nter>-iir>    r ' 

«taa-dovti  flu»/,   "irliflinr  • j' o-tranaf ii"»«r«. 

Spoetai   r>urt>oec trftfiafo-Bjart:  ir  •>•'   .ladi HI rvif 

ewtt%hl» for 1 -irr« eia^t-if  fumala,  pownr 

ta 

(0 
avttaM*  ff 

ractifiara  (incluiinv r«*~t ifOMITF),   «tr 

O)    R«y   otfilirv  Bfoiiwwrt   uif!  < enmonante,  like on- 

load  t%p chiudere, ^ondafiaer buahiv«1,   etc. 

(l)   Curr«»nt  «*d vAta*«- trasformerà of the    'C kv 

«Hi *Q0 »rv C1%BB,  to tN-   »»»tent not  beinjr 

ejajmfactiiraa'   in r**»v|ci  b"  otler compari I»B. 

•alla planala* *''« firet et we* of the factory,  it will ba naceaaarv 

ata traviala« for the exptftaion of teat   vn<\ oth^r faciliti«« to 

villi a htflfcor voltar«,  mich a*    OC or 7<>0 kv in future. 

t^3.^   fajar« la aaad for aaJrtair arraju—tate for obt lining forai«« 

taalHMlajnr ani lia» Ho* bv «ut tabi * lioaaalitff arranernant   rMoh ehould 

far tr%lalseT naxican oeafin..erB *vi technician    in leelga 

Mi aaamfaeturiajir taduiieuaa.    The  leal««« a*tdrawiafa 

BJMMI4 te la th« aartrie avataa oaatfe*<a>iajr to intern ttional standard. 

UM lai ti al  aet of ««alena te a« aalaataá far avuiuf roture *tU hire 

ta «a la eoafataittv with the praotioc adoptad b- the  T" MM!  UBO by 

•ha Latta lavar loan ooantrlee fro«   Hiaa atpart order« eouid ba erpaotad. 

ataajaala aravtaiaa anauU »e «a>ia for the techntc 1 earvloee *mâ ra—aren 

Mal «awalafJMajl facilitile «a aaafrle the al•t to «alatala hi«* atatjiaNi 

af avalli? ma ta hala la devalaaHa* «a* <MMM for the futur«. 



l'i 

IM.*    In Mkiw thin r«r wi*>n-U*i>n.   ti»  fo'l^wirw plinti hav« b««n 

kapt  in Bind. 

A.       In  compari ¡-rn <«n.h r»tatinr «i*~tri~»i  aaehtn««,   th* 

ti'iMbi->t<"«.'!   u« li, ' ..        , .  i>« ut,   it, coap.tTntlvaly 

«aeier t<- ,TUI .f irtur«.    r^wf-v«r,   *«  it   sparate*  at 

wv hirh veliere,   it» x^ri^n for  insulation t«<-hni<TU«e 

in  * cri   ichl   factor   »r.i -i".'- for hi#+  rtandardii  of 

mini 1 tv routini . 

fe.       It   in veli  bicwn  t» -t   in vw hxrhlv   inémtnnì i««<i 

countri*«,  th«r«  ir   i \-\re;m volume of production 

capar-tv  ìvailbi» for tranaforfw«.    FVen no.   It hi« 

to b« not*"   th   t   th« projopt.ior  ot' vanua1.  work 

tnvolvod  in i.<0:in#r t.h ' cere,  omlr wi  tank and  in 

aasemblinff ¡JK!  ttftiiu.- th* tranrformar  IR varv hi^ti. 

TI»« Mvtat ri'ilB.    ì.irlv.  copp«rt  «ìlicon* «a««t 

at««l  and mild  st.-«1     lit«* and   inaulaiin* oil  ar« 

fovarnad bv  int^rm.t:op.'tl  prirö  IRVSIB.    Hance it will 

b« po«»ible f.-^r   i now ?íei;<an ni art  to produc« tran«- 

fofntri for ;h; largì- -««1 continuing internal d«Mtid at 

raaronabU .Tri-;«: t   ltrou^h it nay find it hru-d to compii« 

in the e«po**t Tia^v-*t« *'o*   io*»* t-'tne until th« iaduatrr if 

fully ««tabliehad. 

o,      Mexican t«chnic **nt» ai>t¿ t>Ji'«wu nav« «hot« good profiolaaoy 

in th« «xi«tir* trvwf»mr.«r factori«* and it should b« 

pom ill e to collect *mA tmln arf«niat« work faro«« in a 

ahort tin«. 

d.      Cofjpar, «t««l plat«« am' inculatinr oil ar« produoat 

In Naxieo.    Orain-oriantod «il icon« ah««t Rtaal, 

inaulatia* papers, praaa-boarda, ¿aakata and insinuant« 

will require to b« import«! in th« initial «taf«*, tat 

it i« ««pact«? that moat of th««e will b« locally available 

in du« ooure«. 



?Ü1 - 

Hiäh volt if power circuit brtaktm 

'VI. Itoare ara " to  ^0 compañía« mottiv of «ani 1  su« wMch  product 

•witohffaar cf  vwinuí typt«  but  ttetntlai lv  for nmall   industrial 

purpoaa«.    Thar« are only   ' or   » romr>anit* which manufacture power 

<-ircuit breaker* for hi^ti volt«r« ur to i'i kv   uvl   onlv  int "f these 

comparita «Akt* circuit breaker«  f>r hirhtr    voltirei of  V.S  T«<1 
(i kv 

on a v«rv  liait«! nenie,    Tht  ''osi.nín Ptder%l  it  "1 ecrii ni ad  (CF*") 

which are tht  noie buverr of . »trn hi^h volta*»« pow«r circuit breaker? 

und illltd  «ru i patti t,  h tve V«fn   importine    11   th»ir retirements of 

''O,   ?^0 und  400 kv cirruit  br*afc»TP w' other  special  tTM  of 

?witchjra\r.     Ai> the MtTic-vn powtr pvetem ir  ertiect'vl  to (»row at   \ rite 

of about  1? p#r ennt per   'tir  (in terme or inet'tlled fen«»r»tir,* 

capacitv) the demand  for hifh voltale «vitch^ear and  cirent breaker* 

will continu« to increate at  \ rorreepon'iitw rnte. 

154.1    Basad  on fFTÎ*« pro.ivctionn for new /»eneratinjr cinacit'/  vid sub- 

•tation t<Tuip»ar.t and on the likelv dtmani of  larre nower consuming 

induttritt,   it ha« bttn eetiaxta'  that durinf the ptriod  1^7i' - io,«ot 

tht »varajfa annual demand  for hifh voHaft circuit bre\kert,  twitch- 

irtar «ad «lliad «rruioewnt would bt of tht ordar of  >00 million pteos 

whieh would  inoreaat to about ¿*>0 aillion peso» during 19C'1 - I9qt) 

(baaad OB 196* valut«).    It can bt asauned that about ^ ptr ctnt of 

tai« could ba att bv tht nomai fprowth of exittin* manu facturar« and 

anothar ?5 par oant aav havt to bt mtt by imoorte of spsciil and 

eophittioatad  typtt of «witoh^ear whioh mi#rht not be taken up for 

manufactura in Mtiico, at any rata in tht initial ataree of thi« 

industry.    Ifca balaaot of 50 par oant would juatifv the eatabliahaant 

of « «aw factory with a oapital inva«tm«nt of about  150 million pt«oa 

initially,  inortaslnf to ?00 million paco« (baaad on 196^ valu««) in 

about fira ««art «ft«r oo—tnoaatnt.» 

fa« oapital invaataant oovar« -Hily aaehlnarv, «cruipatnt and faotory 
««rtioa« Mil art lavi, building«, «to. 



1W."*    TS* following product rw» is su*rested. 

y\)    Out-door tvr>e circuit breaker« for 110, P'O and dOO kv 

dutv with breaking capacita up t-> 5,000,   1%00O and 

•"(0,000 mv% respectively.    The *vne of circuit breakers 

could be of (i) minimum <^il,   (ii) air blait  and/or 

(iii) üulohur hevafluorid«. 

(b) Out-door tvpe air-break isolators for 'MO and 400 kv duty. 

(c) Out-door and  in-door t"pe switch^ear and circuit breakers 

for heaw dutv «nd special  application» for  1%   '4.5 and 

^9 kv both for power oupplv and industrial application«. 

(d) Heaw dutv  industrial switch#r«ar for (•.(  kv and special 

application«. 

(e) Sophisticated industrial control ecruipment including 

protective relay« (utatic t/pes) and electronic sub- 

aacenblie« for mill drive« and processes. 

1M.3    The design and manufacture of hijrh voltai circuit breaker« are 

complicated and are baaed on costlv research and development.    It will 

be necessarv to obtain technoloiry and know-how from a reputed foreign 

eanufecturer.    Provi «ion should be made to train Mexican engineer« and 

technician« in desimi en#rineerin#r and manufacturimr techniques.    The 

designs and drawings should be in the metric «yete« conforming to 

international standards.    The initial «et of design« and the type of 

oireuit breaker! (nmmolv minimum oil, air blast and/or «ulphur hexa- 

fluorid«) will h»ve to be in conformity with the practice adopted by 

the CTH «ad also by the Latin Amerioan oountrie« fro« whioh export 

ordere eould be *Tpeo-t*'?.     4dequ«te provision should be mads on a 

limited soale, «soluáinr short-circuit teatine whioh My be oarried 

out in teatini it at ions in other oountries. 



?/n 

1^4.4    High voltar« switohgear is a static  equipment  vid  is relatively 

eaev to make, given the right kind of technological and iesign support 

*r.d crualitv control.    The moat  important componente are high voltage 

porcelain enclosures and supoorts which should be of adecruate electrical 

and mechanical  strength to withstand the rigorous duties.     M present, 

only line insulator« up to 69 kv dut: ar* being made  in "exico,  but  n 

•eparate recommendation if bein/' made in tho next  sub-section of this 

chapter for the setting up of   • hiph voltee porcelain factory for 

the manufacture of line insulator*  as ««11  as bushingB and other com- 

ponents for transfornare and circuit hreikers up to /(00 lev.    It would 

be necessary to oo-ordinite the time schedule for production of these 

rei-tad product linas and to  the extent necessary,  porcelain components 

could be imported initiall" until such time as these are produced 

indigenously.    Other raw materials such as  steal plates for structures 

and containers,  copper sections and  some of the contact materials 

except special alloys) are available within the country.     In view of 

an increasing and continuing demand for circuit breakers and swithgear 

from the Maxican power system and the power consuming industries, this 

is a worthwhile line for self-sufficiency and it is expected that the 

cost of internal production would be reasonable as compared with 

inpurted equipment. 

"lectrio motors and small and medium generators 

155» electric motora play a kev role in every industry for providing the 

motiva power for various operations and processes.    These are required 

in a vary wide ran*«, starting from a small fraction of a horse power 

(hp) going up to possibly 10,000 hp and in hundred? of types, speeds 

«d performance characteristics, depending upon the purpose in view. 

Almost the whole of the fractional horse power motors and a good part 

of the motora in sises ef 1 to 5 hp are used in domestic durable goods 

weh M air-conditioners, refrigerators, appliances, small pumps, etc. 

All the rest and the higher rated motors up to the largest sises form 
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part cf the capital poods industry. \F an approximate classification 

(i) motor« from 1 to ?0 hp can be grouped as «wall motor*, (ii) tho«e 

from ?1 to 1,000 hp ->.B  medium motors and (iii) from 1,001 and above 

as large motors. 

155.1 U present, a high percentage (about ^0 per cent) of fractional 

horse power motors and small motors to the extent recruired for domestic 

and ocmmercial purposes are being manufactured in Mexico, importe being 

limited to special tvpes for sophisticated uses or those forming an 

integral part of complete equipment, "vs the volume of demand grows 

to economic levels, it can be «sxoected tuat the reamining types will 

also be taken up for manufacture bv existing companies, some of whioh 

are associates or licensees of well known foreign firms. In the medium 

range, there are onlv two or three firms who are producing motors of 

the simple souirrel-cage desirn, meeting onlv -\  small nart of total 

reouirements. In the range of larre motors, onlv one firm has recently 

taken up simple tvpes of motors of ratings up to °,000 hp and has 

recently completed the first 750 hp motor. It can be expected that 

this firm may graduallv take up some more t'pes of large motor« up 

to ?,000 hp but the greater part of the medium and large motor market 

in Mexico will continue to depend upon imports for many years to COB», 

unless adeepiate manufacturing capacity is set up to cover the whole 

range of sise, variety and sophistication. 

155.? Plant visit« were made to four of the more important motor 

manufacturers, one of them covering the small, medium and partly large 

motor« and the others «mall and partly medium motors. While th« 

standard of technique« and skill« are satisfactory, the factories lacked 

modern method« of large-scale or batoh production whioh contribute to 

low unit oost. As demand for small and medium motors increases, 

special effort« will be recruired to step up the «cale of production 

in some of the existing factories. 
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1S5.Ì    Baaed  ->n  import projection étudies,   it  in estimated th>t  the 

»veri*« annual  import» of electric motore of nil nizee duriry I976 - 

19^0 would Mount to about rf> million pesos and adding °c per cent 

towards  indigenous production,   the annual demand woula be about   MO 

million pesoe.    This fidare could bo rouphlv cross-checked on the 

basis of the nverage annual growth of instilled capacity of 1.} 

»illion lev of power generating capacity during the same period.     Oh 

a reasonable assumption that  " hp of motor capacity  IB required  for 

each kilo-watt of generating capacity and  ttnt  the average ex-factory 

price of actors  is  150 pesos ner horse nover,  the total demand would 

wount to "Ì90 million pesos per ve.ir.    Taking the lower of the two 

figure« for the purpose of planning, the manufacturing capacity 

required to meet the country's demand could be taken as  MO million 

pesos of which the gap of ?72 million pesoe will have to be filled to 

a large extent by the    reatina of new manufacturing capacity. 

155»4    In order to establish the design and production technol        of 

a high standard and also to ensuro economy of scale (with exports in 

mind) it would be desirable to set up one larre factory with modern 

«niipaent to cover a good cart of the additional demand, leaving the 

rest to be met bv existing plants by marginal expansion.    For example, 

the new factory could be planned for an annual output  (on f:ll 

production) of 17O million pesos leaving an output of 70 million pesos 

to be net by existing Dlants and the other 70 million pesos by imports 

in respect of very large or sophisticated items, the manufacture of 

which will take a longer period than 19q0. 

155.5    It i" auggaated that the new plant could be eouipped for the 

following product nix- 

(a)   POT about 25 par cent of the market for small \C motor« 

up to 20 hp (but excluding fractional horse power) on 

•odern production line methods and also DC motors, 

flama proof and special purpose maohines up to 20 hp. 
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(b) \ wide ranjre of medium motor« (?1  to  1,000 hp) for 

AC and DC with a variety of enclosure«, «peed -jid 

voltage for all kind« of induiitri.il applications to 

cover about  75 per cent of the market,  leaving the 

rent to existing complies in Maxico. 

(c) About 75 per cent of the m->rk*t for 1 arpe motor* 

(1,001 to 10,000 ho) both \C and r*:, leaving the 

balance of ""> p«r cent for import  in the initial phase. 

(d) AC and DC generatore un to about  r,|0CO kv* for working 

with diesel ewinee and induntrial steam turbines, 

could also be included as the nature of this product 

is similar to motorn. 

(e) Starters and control equipment for medium and lar«* 

motors using mostlv components and devi-ss from 

outside supplier«. 

155.6 The DC motors for the Metro (underground) and the special traction 

type AC generator and DC motor for the diesel-eleutric locomotive pro- 

gramme would justify the establishment of separate plant or alternatively, 

it could form a division of the new factory reconaended herein.    This 

subject will be dealt with in detail in the next «eotion of this chapter. 

155.7 The above product mix for the new pl^nt includes also small 

motors mainly with a view to introducing modern methods of economic 

production for meeting a part of the market for popular type motors. 

The new plant would be in a position to export the «mall motors with 

more ur>-to-date means of production and it would rdso be enabled to 

take up small lots of DC motors and special purpose motors in this 

range and would make the new plant more viable. 

J» 
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155 R AB the plan« for the capital poodo induntrv •..-ut« fshape, the 

demand for large and sophisticated motors will increase continuously. 

«lth th« technology «stab1 -rhci ir. the firrt phase, the plant could 

take up the m* nut ao ture of roi lin/* mil -uri other he^.-Y dut-/ machinée. 

It will aleo be pons ibi e to take m nt that tine lart'^r rnze of V' 

generator« up to 10,000 mw for couolin*- to industrial turbines aril 

also still hierher rating of turbe-generatore of "T'O ari SCO mw for 

thermal pover Btationn. Th» first pta*e of the plant i* designed for 

an annual output of i"?0 million oenop (haned r.n  Vj'r  vüuep) and the 

second stage (say, five veare ;>fter the rtart) ma' cover an expansion 

of about 100 per cent, aiminr to double the output, that in, about 

?40 million pegos per vear. The capital outlay for the firet stage 

would be of the order of ISO millier, pepón,* (based on 19< r-> values) 

and that for the second stage, an additional 1OO million peeop for 

the larger ranges and for the increased output of the products in 

•tage I plus a further I50 million nesos for the special facilities 

needed for the large turbo-generators of 100 and S00 mw ratings. 

These figures should be taken to be illustrative onlv. Along with 

the use of large motors in induEtrv, the design and supply of complete 

drive systems (which includes the motore, control eouipment and static 

power supply DC and AC) will have to be developed and this would con- 

stitute an important addition in the second stage. 

155-9 In view of the wide variety of products involved, the technology 

required for design, engineering and production are complicated, par- 

ticularly in respect of large motors used for complex industrial drives. 

Tne insulation techniques have vast.lv improved in recent years through 

the adoption of organic resins and plastic films which have permitted 

higher temperature rise and consequent reduction in the site of machines 

* The ospitai investment oovers only machinery, equipment and factory 
services, but not land, buildings, etc 
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for a ¿riven horse power r-itin* therebv uivinr en nteel and copper. 

Ttie  introduction of the mon*, modern techrclorv   U,  therefor»,  essential 

both from the point  of view of econosiv  in eoet ar well  a* competitivenem 

in export markets.     It  ie therefor« remi»-ended  that  a suitable licensing 

arrangement should  ho made with  one of the lead in/- firme of the w«*rld, 

for technology and  'mow-hov.     M   the  cine timf,   •». etrone technical 

frrouT made up of romnetent ^-"icin  ennnoera,   should  be <*iven arterruate 

training in  1eei<m and  trchnolof?v  in the licenror'r cnnip-inv and placad 

in charge of deeim,  research and  devrlorient  in the new niant,  BO 

that  future improvements could be done  indigenouelv. 

15*1.10   ^cept for meo ini  ilio--  steel« and oertun insulating materiale 

and  large sizes of bill and roller bearings,   ill  the raw materials are 

available within Mexico.    The Rmall  and medium motore uee grav  iron 

castings while the larger motore have welded frames made of steel  platen. 

The shaft forcings,  except for ver*/ larpe moiors are of medium weight 

•Mid diameter and theec aro airead- available or will  soon be available. 

It  is,  thererore,  expected th^t the Dronosed new plant could start with 

an integration of around  70 per cent and  increaefi to over 90 per cent 

in four or five vearB. 

155.11    ¿ssentially,  medium and  J arge motore involve considerable 

individual designs and engineering and a lan'e amount of manual work 

in the manufacturing and testing operati one.    In the case of email 

motors, batch production techniorues would result  in economv and 

•fficisney.    Oiven the support of modern technology, with the hi#rh 

level of the skill of Mexican workers and moderate wage levels, 

Mexico could reach a highly competitive position in the export market, 

not only in the Latin \merican countries, but also in the United states 

and Canada.    \p it œay take about five years to establish a fair level 

of technology,  it is advisable to provide any additional manufacturing 

oepaoity for export as suoh.    However, efforts to enter and establish 

export markets should bo made in the first stage, itself diverting 
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S to  10 per cent  of thf«   »vailiblf* ^amoit" t"  exportr,   wv.il*  mainly 

relying on the intf-mtl  «•rket.     No <ioubt,  «-"arxnf the   initial  period, 

substantial  export  »ncentiver mav be nncetiBir" but  in  the lory term, 

it   10 most  likely thit  the   indi:str" could  en 1arpe  its  export activity 

to ">0 per cent  and more,  «nth marpin I   tsristnnce.    Prim*  facie,  it 

would appear that  the motor am'   nrnJl  and  medi'im pen^rator  industry 

oould be profitable within  four or five   reare   rrorn the  commencement 

of production and function within th* nresent  price preference of 

") per cent over the corre«ponding prieo  level.»  of imported motore, 

but  it can be expected hopefully  th.t  in a reasonable  time (say five 

years) the price levels    ould com« dowr.  to global  levels.     Tlie detail? 

of the product mix,  capitnl   outlay,  nroJucti"i  COBíB,   Bales: price», 

profitability and euch other points    ili   no doubt r^arf detailed 

investigati one and i pre-investment study  is,   therefore  recommended. 

Motors and generatore for railway traction 

1")c.  The Constructora Nacional  de i'arros de Ferrocarril   of :;exico* 

(CWIF for short) have recently  entered  into a  technical   collirobation 

agreement with a major UH manufacturer for the manufacture of & 

5,000 hp six-motor diesel-electric locomotive.     The workshop facilitile 

are expected to be completed during the middle of 1975 and the first 

stage   ^f production of 3? locomotives per year,  with national  integration 

of ?? p«r cent (comprising under-frame,  super structure,  etc.) would be 

established towards the end of 1976.    \e at present, no plans seem to 

bs under consideration for the manufacture of the electrical machines 

and control equipment, which it  ie understood, would form a part of 

th« final stage of integration sometime after ^9^R.    Por realising 

this objective,  it would be necessary that the matter should receive 

attention even now, as it would tike a minimum of five years to set up 

th« manufactureing capacities and to establish regular production. 

National Manufacturer of Railroad Cars. 



1S6.1     Tli« railway'« Jtn«i1  fir die»»c '• -elwetru   locomotive«  1« 

expected to mortase fr^n  V1 to   'S units p>*r /«•a-    ver the nert   fiv* 

veer period ani  pvpntuillv   the  ^W ulwt  will   »>• r«ffuir«!  to «wet 

th* full  demand,  prufres.^ivlv   insr<'-U!in# the   indigenous content.     A« 

the electrical  en lumen t  for «ich   lo.-,-wellve w-mM   -r»«t  ab"ut   ^.*> 

•illion  oesoe  (Vein* ib?ut   VJ i>t»,- vtnt   ->f the  cost  of  » complete 

locomotive),   the total  "ilue  <-f   '',. sete vmlrt  runoiuit  'o  11.' million 

pesce  per vr-u,   lased  or   1 "*'''* p/i' e  levali.     The «anj^aoturinr 

facili tier  for thie lin* <-f nrM action T>*V  amo-uit  t"<   ibout   l'H) 

•illion  peaos  fl'V     vali«**),   t->-• r*••*!  or,   i rou^rh entim-itp*. 

156.?     "*ch e«1   of omiinmf>n+   incl ties  the fol lo«in*- \U 

(a) Ohe Af main feriar it ci •  of about   1,000 kva ritiv 

•upplyiry» to ^ rectifier evstem which  in turn 

suppliée "direct current" to tnction motor*. 

(b) Six DC tr-iction motors. 

(c) On» \c exciter with eil icone controlled rectifier. 

(d) On« auxiliar^- DC »enerator. 

(e) Electrical control  equipment. 

156.3    Hi« above item« represent  sophisticated pi«cea of eleotrioal 

equipment and it will recuire special efforts to promote and establish 

th«ir manufacture.    At present only «mall and medium Trotten of AC 

motor« of «imple varietiei. are beine: mad« by two or three companies in 

Mexico and it i« doubtfull if anv of them would be in a poeition to 

tak« up thi« new line with it« large investment.    However, the proposal 

already «tad« in the preceding sub-section for th' establishment of 

additional manufacturing facilities for motor« and «mall and aadiua 

generators, may include the electrical equipment for the dlesel- 

The oapital investment cover« only machinery, eeniipaent and 
factory services but not land, buildings, etc 



looosjottw« M a separate divinan,  «r  th* techniques  «ad skill« 

required are eeaonti \l\v »he sam*.     M tentatively,  th* "ITF whioh in 

Mttin* up faciliti««  for th« manufacture of mechanical  component« 

of tN lccoatttive,  ma* consider e*:ttirv up n ««pirate  shop  in th«ir 

own complet for manufacturing th« »lertrio-tl emiipment.    In either 

oaa«,  It would b« aecesstry to ensure th« fullest technological and 

d«si|Ri oo-ordlnatiovi  in respect of «uch generators, motor« and controls 

with th« design and performance characteristics of the diesel angina 

«ad of the locomotive* as a whola.     If th« nWCT dan idei« to take up 

aaawfacrure,  it 1« pMiuaal th it tha technolofy-aupplr arfMaf—aula 

would apply aa In tha cane of mechanic al componente,  but  if another 

coapany undertake« euch manufacture,   nome sneciil  arrangements «av becofiie 

necessary.    If "W,V takets up thie  line,  this miv enable integrated 

working with other sections of the locomotive manufact'ire, »Ail« if 

thia la undertaken by another manufacturer there would be economi «a 

of production and  acale taken together with uther type« of electrical 

•achina« and amiipiant.    It is considered worthwhile to plan for auch 

manufacture a« early aa possible with a view to speed, implementation. 

136.4    It i« understood that th« Metro (underground) transportation 

systea may be extended along many other routes, but no details of any 

long tara plan ia available.    If this materialises, the motora and 

control gear (whioh are similar but «mailer in sise than tha equipment 

for dieaal-electric locomotives), could also be made in the aase plant. 

T.     Hidh voltage porcelain insulators« bushings« etc. 

197» At prMant, th«r« are two aleotrioal porcelain factories in Mexico 

whioh manufacture sminlv lina ineulatora for transmission lines up to 

66 W and for sub-tranmmiBsion and distribution systems of lower voltages. 

Th« output of th««« two faotoriee i»««t only a small fraotion of th« 

ooumtry's requireaente and th« Comisión Federal de Tlectricidad (CFE) 

who ar« th« «xolusivo buyer« of extra-high voltage lin« (suspension 

typo) and post insulators for 100,  230 and 4OO kv transmission systeas, 



hav« b««n  i«f'C tL>*   nil   'ru.iv rt.u' v «K.ntj fron vwiow covfltriaa. 

UM aa»uf*ci.urfrn r»r hi»h   ;cHa**  rr>»r v.i taatruntn* traaiafaraar« 

aal   of   hl*h vclta#« - v : tr!.*e >.r     l.i«  iw -~>rt wont of their   tuaMa«« 

«ad other por<**Um c.n^jnrtvt«.     in  ttvr ^nura, T>r%<*tio%lW **• 

Mliel« field  if ertrvhir»-.  volta*-"   ,>--'o^l-ixn in*'ilator«,   ijuatúaga aad 

•fucini  c<mponentr  vrm:in¿   t "> te   c>\«i-exJ    «ivi    t wouH   pmtify th« 

«atabliahwant  of   »  ncdcrn oli'trind  porcai ..n fvi'TV  in  Haïioo. 

157.1    Uh  th« bsBic  or  "i-Vr pWr   1 profana« for t. «Maina i on 

lia«« «nd Bub-fUtionu ani  on tí:     .«Bit-   ^   uiport pro/i«ci.io«t«t  it 

h«« b««n roujhW eatifrxt^i that  the aver M-« arnu»l  dei»*nd   of «loetrlcal 

porcelain in Mexico during 197r'   -   19*0 «ould U around  1*0 aillloa 

paao« and th* corresponding fi^ur« during th« period 19*1   -  19*5 

would b« 50 p«r c«mt higher,  thaï   ir, around  '70 million paao«. 

Allowing for about  ^ per ':enJ» oi   +I10 line ami poet i:*«ulator« to be 

«at by th« «lifting coBit-inioe  „hi'owfi no.na1 e"7¡aneion °? th«ir 

oapaciti«« and leaving a por Lion  cjoarrlBinc Hcphi«ticat«d   it««« 

(for n«»l«, the morì difficai,  t.aiiifomer ••uni Bwitchgaar ooapOBMta) 

for iaport«,  the balcrce 'ùich ecuió bo tonai ¡e-^d for  intanai 

••nufacture would    rnaur.',   ¡o atout   1?1) millim pe«oi« p«r yaar during 

1976 - 19^0 and   Hj rr'Uici pesoe  ner y.iar curing- 19*'    -   19*5.* 

Howvr,  ».e a new nif* voltage ocr.^lain factorv woiui ratruir« a loaf 

gaatation period   Lo buil." up itt_  orsput,   i tu contribution duri»* 

1976 - I9PO would b« rath-r low and hence 1 or purpo«ee of planala* 

th« n«w project Its capacity during 1?R1 -• 19*5 could b«  flxod for 

an average annual output of 1*0 nilliop peeoe inoraasin«; to 200 •1111« 

ptin th«roaft«r.    The oorr«»po<-;,.iu-J- capital investment amy poMibly 

•Mount to about 100 million p««or, (US* n «illion) initially, iaertMUf 

to 1?5 Billion paao« («H 10 million) after five y«ara.»*    1*M— «It» 

of production and invontaant aro baoíd on 1968 prie« lavala. 

•      Basad on 196* prioon. 

•*     n» oapital in*e«taent oevava only aachin«ry, «cruipawRt •»• tmim 
«arrio««, but not land, building«, ato. 
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157«?   UM fsllowiejr product ni* t« «ungratnd; 

(•> 

(»> 

(«) 

Snseeneien diso  insulator« suitabl« for 66,   110, 

?K> and 400 kv linee for recru is it« «leetrioal and 
•I—trie»! a«ohanical  «tr«n«th. 

•ntt insulators for bua-bar «upport« aa ««11 a« 

for air «r«ak isolator« for 66,  HO,  ? 30 and 400 kv 
•«•-•tati «M. 

buch in*« ( porcai ain «itcloeur«« only 

sttitaMe for ooadeaaer trp« «loMiit« to b« <"itt«4 

or tr*nafomer aaiiufaoturor«) and al«o container« 

for ourreat and potential transf oreare for * 
volta«« range of 33 to 400 kv. 

Spoetai «eeloaures for ainiaum oil, air-blast and 

or sulphur hszafluoride typo of «vitchgear for a 
volta*« range of 33 to 400 kv. 

(*) 

(•)    HWIOMTM for lightning conductors or if considered 

foratele, ooaplet« lightning oonduotor« (up to 400 kv). 

In rsspsot of (a) and (b) abovt, an alternativ« for fiara 

tanniate*« instead of poroelaia oould bo oonsidsrod on teohaioal and 

so—to aarits particularly in th« oontoxt of indigenous availability of 

raw aatsrials for ora or tas other proooss, nanely «las« vis-a-vis 
poroolaia. 

197.3   Hodern daoifa and taohnology will b« required to bo provided 

Vy one of tas leading foreign oonpanles in this fisld with a specific 

un4Lsr taking to train Mexican engineer«, teohnician« and artisan«.   It 

in rasentisi that designa and drawings should be   in the astrio systea 

ft—fawing to international standards.    Th* ««lection of the initial 

lint of frodasti and their designa vili hav« to be in oonfomity with 

Mat praotiora of CPE an wall as those of the power transf 
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vid Bwitctyear manufacturing industries  in Mexico.    The remnreaanti 

of Latin  American countries from which export orders  are  likelv to 

be received   in  future should  ilero be catered for.     Provision will   have 

to be made   in the factor-.' pi,«IF  for teo^ni'-nl  services  %nâ research 

und  development   facilities  an  ar<-   applicable tfi  th»» hi*h   volture 

porcelain  induntr/. 

157.4    Raped  on  oienent   infornati on,   it  appears   th it  bill   < \ >,v ani 

other tvpes of white ola- of th«  remi IF i to ••a/il 11 ,•     mav  not be 

ademiate1."  available in »'arico.     The  initial planning of this project 

should,   therefore,  procedi  on  the basir  of importing these raw 

materials  from the North find r>outh  tarimi countries.     However, 

possibilities of locating clav  of the ripht miai it-  in Mexico cannot 

be excluded and  efforts  for itB  exploration would  be worth underta in* 

alon? side the decision  to take  up this protect.     Prima facie,  in 

view of  (i)  the low cost  of the  raw materiali aß  comparad to the hitfh 

coat of finished porcelain products,   (ii)  the labour  intenrive nature 

of the processes,  and (ili) the rrowin* needs of the electric power 

system in Mexico,  there seems to be frood  justification for establishing 

this industry notwithstanding the need to import  the basic raw material. 

U.      Telecommunications equipment 

15^. There are two major companies (besides three or four small-scale 

producers) who manufacture a wide ran^e of telephone equipment which 

are exclusively supplied to Teléfonos de México, which  is a State- 

owned enterprise for telecommunication systems in Mexico, except 

overseas communications which is handled by decretaría de Comunicaciones 

y Transportes.    The two major producers which are affiliates of well 

known foreign companies have strong technological support and are in 

a position to meet practically all the requirements of the telephone 

systems,  except certain sophisticated equipment for line communications 

as well as micro-wave and VHP equipment.    They have, in hand expansion 

projects to take up progressively the sophisticated line equipment and 

1 !;'«'-!' 
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also to increase national integration   through locai  production of 

certain relave  and   other componen»«  now bein^ imported.    Although 

import projection*  have indicated   i   likely pap of ibout   ?,000 million 

peeoe during   1?7c   -   V)n0 it  is felt   that  the rrowth of loc   1   industries 

would sect  alieoet   the entire roauireroant   md  possibly  undertake  aome 

txportt «a well.     From this point of view,   full encour-yement   to 

pronote the rapid growth of tlur  indue try wiuM te  îustified. 

15°. 1    In regard  tc  th» micr>v*ve  irH   VHF equipment,   there   íB  scope 

for starti.!*  local   manufacture,   initially  to take -ip cort-iin   Fub- 

asseablies ?uid  simpler components   uid  irad-iall" rrpmd  the  facilities, 

•ftiis will remi ire  foresi collaboration  md on investment  of  about 

Í0 million pesos  (on   1(/>p. nricea)  ir  sucres t ¿d provisionally  for an 

annual output  value of ¿0 million oeeot!   (on   W1' prices). 

V»      Electrical treasuring and control  instruments 

1^9«   \ number  of email and medium sized  camparifis ire manufacturing 

simpler types  of electrical measuring  and   indicating instruments. 

The most important,   in temp of value,   is the single phase enerjry 

meter« for do-eestic  consumers and thit  is beine produced to  meet the 

demand fullv.     The   three chiee meterc   for industrial consumer«  is not 

yst in product ion but  it is understood   that two or three companies 

are making plans  to  start this manufacture.     In regard to control 

instruments,  particular^ both electronic and pneumatic types for 

process control,  only a fsw are in production, as the cruantitv involved 

is said to be  inadequate to make viable projects.   As capital «foods 

industry develops,  there will be need  for more instruments and it will 

give impetus to increased volume of production.    The position should 

bs oarefullv watched in the next four or five years and if the imports 

ars not reduced, one or two new projects oould be encouraged. 
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1 «59.1    vnr electric powor P'sterce,  the relaya  and other  instruments 

arc connected through  inatrmiient trtneformerò which convert the high 

voltaire pxrameterr!  into preoort i or.->.l   lo'.- voltige vilue.    These are 

essentially hi^h vol* -ige equipment  -rid    re built  in t'¡e transformer 

or allied factories.     *t present,  there  IF one medium sired  companv 

which  ie producing current   m-'  voltee tr vnsformers for use up to 

•"•Î0 kv of the remä^ite   -ualit" pt and-trie     TTITP company,  vith 

suitable additionil   ^Tiupment  could   i\k>^ an ¿CO ^v inuinment   at well. 

To the extent   of :uw   shortfall   in ex'Bt-.nr production capacity,   it 

has been Guprefted under pub-n-.r.-yrriph   1V.1  thnt  thiF product line 

could be included  in  + he propped new fnoilitiep  for power transformers. 

Vf.       "lectrical   and other tooln 

160. "xcept   "or Bophictic.-ted Vfirs,  -nort of the motor operated and 

manually ooerated toolr are beínr produced  in Mexico and are also 

being exported  to a small extent.    \B  the demand inoreases,  it is 

most likely that local  production would grow to the neceseary extent. 

In regard to speci il  tvpen of mechanical tools,  euch as   iig«t  fixtures, 

gauges,  etc.     creation of new facilities has been suggested under 

sub-paragraph 1??.4.    Subject to thiB,  the position is more or less 

satisfactory and the existing companies could be expected to cover the 

future demand. 

X.     Electric furnaces, electric welding and cutting apparatus 

161. The existing domestic capacity seems to be adequate for the 

internal demand except for very large electric furnaoas or sophisticated 

welding and cutting equipment for which the demand would arise only 

when the capital goods industry gets into stride or if a large scale 

programme for electric steel melting is authorised.    Nevertheless, 

the nucleus for this industry is well established and it can be 

reasonably expected that as and when new types are required, the 

existing companies could meet the demand. 
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Y.  Other electrical equipment 

16?. Oi« of the important items of interest to the power supply industry 

and to general industries iB cooper and aluminium conductors, cables 

«id wires. There are a number of companies in the field, of which two 

or three are m.-jor ones who are oroduciiv most of Mexico's retirements 

and also exporting to a small ertent..  In respect of steel cored 

aluminium conductors of extr i larre nizes for high volt vre transmission 

lines (^0/AOO kv) there in ptill Borne import, but as the tantum of 

demand increases, these could also be made in Mexico. \s copper is 

produoed locally, export of finished cable* and wires made of copper 

should be maximised as it is more i-Jvantarcous than exporting copper 

ingots or bare. 

16?.? Another item used in the power system and in large  industries, 

is power capacitors. Tbere .are two small companies producing capacitors 

one for both high voltage and low voltage and the other for low voltage 

only. It is understood that internal demand ic being fully met by 

their production, although on account of the small volume of production, 

their prices are high and hence the chances for export are poor. 

163. Among other items, mention can be made of electronic and X-Ray 

apparatus, photo-cells, diodes, electro-magnets, accumulators, etc. 

All these products are, by and large, consumer durables with a certain 

amount of industrial applications. At present, the types used in 

the consumer markex are all being made in Mexico to meet moat of the 

demand. Por example, radios, televisions, batteries, etc. are being 

produoed in large cruantities, using mostly indigenous componente. 

The produots of industrial electronics are too sophisticated and 

recruire circuitry and Systems technology based on expensive reeearoh. 

Furthermore, the components should be of very high mality to ensure the 

requisite reliability standards. Nevertheless, even on the basis of 
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importine kev componente, assembly of some of the industrial electronic 

ecruipment should be encouraged for control  equipment of machinery itene. 

This hae been included in the produot mix  in respect of new faci litis« 

suggested for circuit breakers ind motor generator». 

General conclusione 

164.  As the Mexican power system ^rows at  the rite of »bout   1° per cent 

per annum, heavier ->.nd more sophisticated machines and ecfuipment will 

be in demand for generation and transmission purposes.    It  is imperative 

that at least 75 per cent of the needs should be met bv international 

production so that external  financing from various sources could be 

conserved for the import of only the most complex items such as 

nuclear reactors, turbines,  etc., which may not be viable for manu- 

facture in Mexico for technological md economic reasons.     In regard 

to general  industry,   the ready supply of electrical driving equipment 

and controls from within the country is an esBenti.il  pre-re*Tuisite 

far its suecessfull establishment aid prowth. 

164.1    The present position in Mexico has revealed serious gaps asiounting 

to nearlv 90 per cent in value in the heavy electrical equipment field 

.and the steps to remedv this situation is a matter of urgency.    However, 

as sophisticated technology is involved,  the production programme will 

have to be phased out in more th*n one stage, leaving the difficult 

items for the second and subseenient stages.    For example,  the steaa 

turbines of 300/S00 mw are not considered suitable for manufacture for 

several years, in view of certain inherent constraints and the need to 

import most of the raw materials and components     The large turbo- 

generators are suggested for inclusion in the second stage of the 

motor generator project.   Besides, the ouantum of new manufacturing 

facilities in most products,  is based on a target production of 

50 per oent of the market demand leaving ?5 P«r oent for the existing 

companies to cover by expansion and the other ?5 P«* o*n* *w inport. 

Thi» approach williallow time for technology and skills to be 

mastered to a large extent in the initial years and prepare the ground 

for greater effort in the subsequent stage«. 
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1ft/.i1   Oi the above basis,  the first etn^e investment programme for 

new manufacturing facilities siuvrested  for electrical machines  and 

equipment would  aim to cover a production cap of about   1,000 million 

pesos per annum by  I9RO,  which is approximately W per cent  of the 

projected average  imports during the 197^ - 19P.O period. 

6«      z«      Capital  goods not specifically  identified 

165.  In the entire field of the capital roods nectar,  certair   itemn 

exist outside the ¿roups classified as  above and  these have been left 

Ov«tr M 1 lump-sum figure in Table \l  in  paragraph  )r..     There are 

«any equipments of an ad-hoc nature '-'a :h mav bf used  for exclusive 

purposes or  in more than one industry.     N^w fields nuch as nuclear 

fuel complexes,  etc. may  briry about special  eiuipment n^-eds  in future 

and these will have to be connidered on  the merit? of each  individual 

case. 

1ft6. The sectoral  analysis  contained  in the above paragraphs high lights 

the extent to which domestic production  is taking place  in various 

capital goods branches, apart from identifying the principal production 

gaps and manufacturing possibilities.     \r. important aspect,  however,   is 

that in a number of sub-sectors,  domestic capacity is available with 

a relatively few,   large fabrication enterprises who are erruipped only 

to a limited extent with large machining and other special facilities. 

Whilw many of these units are still not operating at full installed 

capacity, a major programme of machinery manufacture in the various 

sub-sectors disoussed above may not be able to be undertaken by these 

units without sube tant ial expansions, as overall manufacturing capaoity 

would fall considerably short.    Already some of the larger enterprises 

are concentrating on a limited number of machinery products and if 

major overall inorease in the sector as a whole is to be achieved, 

the liksly shortfall in overall capacity that is likely to develop 

mainly in fields of more sophisticated manufacture, it will be 
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necessary to promote additional growth of manufacturing oapecity in 

the capital goods sector ao ?. wholo, apart from seeking to cover the 

specific production gaps thai have leen identified. 

167. A list of the capital goods groupe and items having adequate 

potential fc manufacture in Mòiioo is enclosed et Sohedule V at the 

end of tMu chapar.    Ao pointed out earlier, auch identification 

cannot be considerad to ba exhaustive end only the major gape and 

shortfalls th-tt are likely to amerce hive been highlighted.    Capital 

goodB manufacture has e-cteusive ramiiicTtions and  production of certain 

groups o** machiner^ producta ie bound to lead to jrrowth of new deeiands 

in other mib-nectort?.     \ survey of such gr.pe and shortfalls is 

essentially i continuing precoce and the present analysis should be 

vieved  as an  initial  exercise in programming for this sector.     In the 

identification of r.;am i factoring possibilities,  only the more significant 

items have be-in lifhlifyicfwi,  not FIO much rvm, an import-substitution 

ang] o,  but for tV.  oreition of an essential base for capital goods 

development. 

1^.  The first rtve development progranm« outlined  in the above para- 

graphe   ìB in-Ur.dcd  tr ^aduf.lt"   x'neve ints^rated growth of the 

principal .~apit-i.'  ¿»oode ¡ec.cîi.    The pro;rramme  ie complementary  in 

its nature,   ^oiv'i  the  iirr^ct  of ¡moh conplement^ition would be saich 

greater during: th«i .¡cconc1  ;;',;/! of de/elopm*nt after  19fl0 as a reami t 

of thT output." dfi»^«* «V >*n . ta^e I.    Pro^a-mirur for capital good« 

devaiopm »n, :-.. ct '. ••• % * •.vt^  ru: ••.      ).*-    rr, ,,r>n-ei;r and during th*> first 

mage proi-r^—i :, •• .«!•/   .n<-; ', -.Fin isxcurl <-oik can be laid for integrated 

grovft!.  in rho  future, 

í¿9.   *n *ei:«nt ;-.l -"»pr«'t    f rr.*Y*rwi»t-•* is  to define the order of 

r.igr»itud<s ol  ' 'V« v «•iriurc.* ovtiv.   v.ct  investment* th<».t mav be necessary. 

*%•  thi» s »y nf *>.«• r:t>K!v  Cin r.u n-.-l • be  indicato**  in verv broad 

ir-rar? a;id it    » ••""'** *:-,'<'   -'if- p.-ü-ínve^t-.ent ».tediar 'ir* completed during 

• h*> n'-rt r^"*"** û«   •'"•*  *i"   ' '-,•'*"'•  f*• ir*v ••»itnVU  f<rur«t of projected 

invrMant r*1 •.'i-*;n;;'.¿;  •.*•* i i'« '.•'  -r' «"»«rge.    ¡îevertheleee,  for the 
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purpose of indioatia* the broad order of magnitude of the ospitai 

outlay that «ay bi reouired, an attempt ha« been made to assess th« 

investment represents, mrticularly on machinery, equipment and 

certain essential services (at 1968 prie««) in respect of the principal 

group« ud items inoluded in the first sta«e progranme, together with 

the likely production values (at 1961 prices) by 19^0.    The capital 

output patio by 19«0 is lover in some sub-sectors where optimum pro- 
duction levóle would not have been achieved by that year.    The 

ostinate« in table XXXV axe broad approximation!! only and cannot 

oonstitute the basis for investment decisione without further detailed 

pre-inv««tnent étudie* in most cases.    The investment projection« are 

alio oonfined to the principal items specifically identified and do 

not extend to the various capital ¿oods branches where it is considered 

that expansione by existing   enterprises could cover the retirements. 
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Tabls XXXV 

Investment and Produotion Projection! for Capital Qoods It—• 
ton machinery, equipment and essential factory ssrviooa only] 

during 19?j - iW fin million woil  

Sub-seotor or Ite« 

Project ad invest-     Projected annual 
ment (1974-19*0) on produotion (at 
machinery, »quip-     the 1968 prioeo) 
•ant and essential   by 19BO 
services only 

A. Mon-eleotrioal equlpnsnt 
(oossjon uss) 

1. Steam turbinai (industrial) 30 30 
2. Heavy dieael engines ¿50 193 
3* Kaohine tooli 

a. Chip removing 413 344 
b. Chipíese forming 42 30 

4« Pumps, eentrifuges and compressors 
a. Pumps and centrifuges 72 60 
b. Compressors 145 120 

5* Lifting, loading and oonveying 
equipment 200 200 

6. Machinery parte and componente 
a. dray-iron foundry (for medium 

and heavy casting*) 655 595 
b. Gears, reducing equipment and 

precision forgings 3B5 275 
0. Standard parts 65 50 
d. Measuring tools 42 30 

2,299 1,9*7 
B. Kon-eleotrieal equipment for 

fpecial industries 

1. Cement produotion équipaient 100 150 
2. Papar and pulp produotion Machinery ?00 250 
3. Sugar and food proceosing equipment 150 150 
4* Textile produotion equipment 750 685 

1,200 V35 
C. Electrioal equipment 

1. High pressure boilers 350 300 
2. High voltage transformers 150 160 
3. High voltage oirouit braakars 150 150 
4* Motors, AC and DC (inol. traction) 25O 270 
5. High voltage insulators and bushing* i    100 150 
6. Têleooam. equipment (nioro-Mave 

and VHP) 30 40 

1,030 1,070 
Total 4,529 4,232 
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170. Sino« the above project ioni only raíate to machinery, equipment 

and eseential services, it will be necessary to add a further provision 

to cover oosta of land, buildings and other fixed-asset requirements. 

Assuming thia to ba 40 par oent of the former, a further sum of 1,812 

million paaos would be necessari.    The order of magnitude of total 

oapital outlay for fixed-assets would, therefore, be about 6,300 

million pesos for this programme while annual production would ba of 

the order of ¿,200 million pesos by 1>80.    An investment programme of 

this magnitude would necessarily remire considerable initiative and 

promotional effort on the part of both the private sector and govern- 

mental and institutional agencies in Mexioo. 

7.      Required Pre-investment Studies 

171»  It needa to be reiterated that the above projections of capital 

outlay, together with the economic and technological feasibility of 

the various manufacturing programmée suggested constitute broad 

approximations only and it will be eseential to have fairly detailed 

pre-investment studies prepared bufore investment decisions oan be 

arrived at.    As pointed out earlier,   nuch pre-investment decisions 

oan take one of two forms, vii. by the interested manufacturers them- 

selves or by indépendant consultants or experts.    In view of the fairly 

large number of producta and projects identified,  it is considered that 

both the al ternati vea would have to be used.    If there is adequate 

reeponee from suitable foreign manufacturers, whose technology and 

manufacturing capability is considered appropriate for particular 

sub-seotore or projacta, pre-investment studies could be undertaken 

by auch partiee, in collaboration with Nacional Financiera and domestic 

consultancy agenoiee in Mexico.    The initial cost in such caaea would 

be largely borne by the interested manufacturing groups.    The extent 

of reeponee would vary much depend on the promotional efforts that are 

made.    In Phase II of the study, provision has bean made for contacts 
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with reputed n.auufacturers fro.« industrially advanced countries 

together with tvingtn* euch roraiga groupa in olona touch with 

suitable Mexican -¿ncerpriseB and entrepreneurs.    This i« an extreaely 

important aspect of the follow-up pha3@ of this report.    In the course 

of meetings with sv.ah manufacturers,  the rniostion of pre-investment 

studies in 3ach case vili r.e--t? to b* discuBE?d and determined.    It is 

nevertheless concidered that;  for a number of producta and projects 

that have be<m *dentifted, pre-inv«.'stm?nt rtudios would ne*d to be 

undertaken by independent corwltantr, both in order to generate 

axlecruata investment interest ond to enable cvoas-chaoking of opinions 

and estimate? of inttrsated manufacturers aB to the techno-eoononic 

feasibility oC particular projs-jle.    Tho epscific products and projects 

for which pre-investment studies through independent consultants are 

considered desirable ?:-e a<* fcj.lou.3: 

1. Heavy dioici engine?  In the  cutput renje of 1t000 to 6,000 hp 

for generation, pu.npir.g «--.d iTia^ine use. 

2. Machine too! 3: 

(a) For ohip reiflovinf, oxcept parallel lathes, stilling 

r-.aci.ineE, "¿urret latfet,  ßurfnoe grinders and 

jins!e rpindle r.utomj;tif.:ß. 

(b) F«r chiplcrp fornir,«» ;   OK h an hydraulic presses, 

fc»mr1: iro/r'cr. "lachirv*:,   ingot, bill¿t and slab 

~roarn ruid V>n'!ín:" rolln. 

3. (a)   Heavy duty wroe for T-J».ter sur>ply,  sewage, boiler 

fTîi, irininr «id rstrolvm irdurjtries and for general 

indnstriíi ueer. 

(b) Centrifuge fc&inly for sugar and ehemioal industries. 

(c) Heavy Lu' / ooapreps^ve Tor mining, petrolera and gemerai 

indi'p\«iir.l use, 
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4. Oray-iron foundry for medium (100 kg. to 3,000 kg.) castings 
and alto heavy oaatings (3 to 15 mt.). 

5. Production of gear*, speed reduoara and praoisioa forgings 

with a raaga of aaximun diameter of 630 on.  (in aolid blanks). 

6. Manufactura of atandard parta for utilisation in tool», 

jigs, dies,  fixture*, moulds, gauges, pattarne, etc. 

7«     Manufacture of paper making machinery including Kinder* 

suitable for paper milla of ?00 to 500 tona par day oapaoity. 

fi.      Textil* machinery and equipment auoh a*. 

(a) Spinning extruding. 

(b) Continuous fibre making. 

(o)   Weaving,  knitting or auitable alternativa machines 

(d)   Auxiliary aaohines and spare parta. 

9.     Manufactura of high pressura bollerà for use in large electrio 

power stations to match stesa turbine* of 30O/5OO mw and 

auxiliary equipment for the boiler* and turbines suoh aa 

oondenaera, high pressure heaters, etc 

10. Motors and generator* for AC and DC, up to 10,000 kw 

(inoluding generator* and motors for traction) in the 

first stags of produotion with provision for large 

turbo-generator* (300/500 mw) in the aeoond stage. 

11. High vol tags porcelain insulators suitable for 110, 230 

and 4OO kv tranmiision lines and bushings and other 

components for oirouit breakers and transformare of 

110, ?30 and 400 kv. 
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171*1   UM propoaod aoopo for 1ha pro-iavaataant atuditf ahould *a 

M follows 

(1)   Datali«* aarkot aurv«y of internal u voll M poaaitl« 
•xport aerkota in ttm of different typoa and ratlage 
of aquipaant and th« oorr—pondlag qvaatiti«« and value«. 

(11)   Stltotlon of produci alz, th«ir quantitiea and valu«« 
drawing up a phaaed program** of product ioa. 

(ill)   Approxiaat« oo«t «etiaataa for land, building!, 
equipment, factory aorvioaa, inventorie« aad working 
eapital «to. 

(iv)   BitiBaiM of approxiaet« ooat of production nad aale« 

value, 

(v)   Cach flow etate»*nt and profitability. 
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"Hxestionnair for PI mt VisitB 

Date of visit  .., 

Person contacted 

1.      General : 

a. 

b. 

c. 

d. 

e. 

f. 

Name of plant (or plantp)  .vid location   

Year of commencement of product i on    

Total value of capital asceta;     (present book value  in 
thousands of pesos    

(i)    Machinery  ind  eouipraent     

(ii)    Buildinpn, etc  

Total number of emploveer    

(i)    Manafrial    (i) employees  

(ii)    Skilled and semi-skilled     (ii) Workers  

(iii)    Unskilled   

Total emiitv paid up capital at present; 

(i)    Foreign  ,  

(ii)    Mexican, private     Governmental   

Total loan liability. 

(i)    Long-term loans,  if anv,  or debentures   

(ii)    Short-term working capital loans (less than one year) 

h. 

Does the unit have a foreign technology agreement?    If oo, 
which are the porioda of such agreements, principal 
features and payments made in 1970 - 1971 to licensor? 

What is the profitability of the plant?  

Indicate average dividends over the last five years and 
immediate future prospeots    

! 



M  - 

Manufacturing oparatione 

(a) Principal  items being manufactured at present, indicating 
number of units/tonnage manufactured and approximate value 
of production and salee during 1970 - 1971 and 1971 - 197?. 

(b) Approximate extent of Bhare of market in Mexico for 
principal  productB. 

(c) Which are the main competitors? 

(d) What is the import content for present volume of production 
in terms of intermediate products and componente (in 
percentage and in coat of final product)? 

(e) Utilisation of machinery and ecmipment; 

fi)    In number of shifts 
(li)    Against total  installed capacity 

(f) If plant  is not being fully utilised,  indicate main reasons 
for such under-utiliBation. 

What are the remedial measures necessary? 

(ii    At plant level and 
(ii)   At governmental policy level 

(«)    Does the undertaking have any programme for expansion in 
the next three vears? 

If so, indicate extent of total capital expansion proposed 
and the; 

(i) Increased production of existing products envisaged 
(ii) New products proposed to be taken up, and 

viii) Anticipated import substitution of expansion programme 
(iv) Anticipated exports (in value) 

(h)   What would be the broad financing pattern for proposed 
expansion? 

Is any additional foreign investment or technology agreement 
envisaged? 

(i)    Which would he the retnairement» of capital goods import« 
(in value and in broad groups) for the expansion programme 
and for replacement? 



•i,.      ~!xport pos cibili ti eg    nri  prori-rticn efficiency 

(a) ''hat  is the octant  of -port? th::t   the company has been 
••.ble to achieve to date?    Vivt  to which countries? 

(b) '^at  aro the- nam -iiffimitier   «ein.' expérience  in 
developing exports'' 

(c) How -Jo the mr.nufacturmr f-ostr or prices of  principal 
proiucts compare with  international  pricing of such product«? 

If local coots are  appreciably higher,   indicate reasons whv. 

¡•'hat  are the remedial measures noesible? 

(d) What are the principal  incentives from government agencie« 
that the undertaking has received  in the form of; 

(i) Tax concessions 
(ii) Export  subsidien  if anv,  and 

(iii) 'Jaiver of import  or other duties 
(iv) Financial  assistance 
(v) Other  incentiven 

(e) What further measures of assistance and incentives are 
considered necessary 'or the   mdertaking for optimum growth 
and  efficience? 

(f) Does protection through. 

(i)    Import control 
(ii)    Through tariffs e-^nd to the main products manufacturedt 

If so, give details,  if not,   indicate the extent of 
imports taking place. 

4.      Marketing 

(a) Which are the channels of distribution of the company's 
produot«? 

(b) Does the compan ' maintain after-sales service directly? 

(c) Whioh are the normal terms of payment for company's 
products?    Is oredit usually granted by the company? 
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Capital Poods Items Identified as Having adequate Growth 

Potential  for Manufacture in Mexico 

Thin lint  includes canity  i-ooris which could he fabricated under 

the following conditions-. 

I.      Through new facilitien 

II.      Through planned expansion of existing induBtries 

III.      Through normal growth of existinp enterprises 

The svmbolB I,  II ar.d III are noted against e .eh item,  as are appropriate. 

Svmbol 

A.      Non-electrical Equipment  (Common 'Jet) 

1. Heaw diesel  engines  (1,0CU - S000 hp) for generation, 
pumping ''-nd marine use. 

2. Steam turbines for industri-Q use (UP to ',0rQ hü) 

3. Machine tools.     I.    chin removing. 

a. Turret lathes with bar capacity 0 ¿0, SO and  3? mm. 

b. Single swindle bar and chucking automatics with 
bar capacitv 0 ?%  /C and  6> mm. 

c. Universal cylindrical grinding machines with 
centre height 1?5 to 150 mm and centre widths 
of 600,  1,000 and   1,500 mm. 

d. Surface grinding machines with table size 
315 to 400 mm. x  1,000 to  1,500 mm. 

e. Universal tool and cutter grinding machines 
with centre width 500 to 630 mm. 

f. Heavy duty taiee-type milling -n-'nines, 
hori«ontal, universal and vertical, with 
table uiee 315 to 500 mm x 1,?5<> *° -1000 mm* 

mm 



V - 

(t.    üe-'v- du^v pulir t"T>o drilling machinen 
with capacity ÍÍ "^C,  ."0,   SO and '"S mm. 

h.    Taliai drillinr machines with capacity 
¿0,  SC,   • "<  and °0 mm. 

i.     Sh-ipinf* machinep "ith r=«n stroke A%\  ^3Û 
-und 'ÌOO mm. 

i.    HaekBWirv machinée with  cutting r\iu»e 
0 /OC. min. 

k.    Vertici!  bind paw in,? machine with throat 
S00 ran. 

1.     "old circular R vnnr machinep with saw 
blad<   diameters cf 400 and  • 30 mm. 

Symbol 

A.       Machine tools 

•i 

IT Chipíese»  forming. 

Oper rap WdnuHc  preppoß with capac;t< 
Q0 to  "SO mt,  for ntrairhteninf, bending, 
marking,  calibrating,  deen-drawinf,  etc. 

b. "park eroBion machinep, vith mountinp 
table  190 •   i00 mm up tc ('00 ••:   1,000 mm, 
including integrators with tap»-r "hmk 
Moree  ^ 

c. In^rot, billet and nlib shearr (universal 
iron vorkers) with shearing rtrerurth 1S0 
to 1,?50 mt. 

d. &Bvmetric power driven sheet metal bending 
rollr --ith capacity  10 to SO mm plate 
thickn^BB  and workinr rarure 1,S00 to 
6,000 mm. 

Packairinr,  epravin* and wei^rhinp equipment. 

a. Packaging equipment 

b. Continuous weifdiine e<Tuipment with 
automatic indicator or printing meohmisa 

c. Spraying eciuipment 

He»tinff and coolin* equipment 

».    Ovens and heat exchangers 

II 

II 

III 

II 
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4. Pood processing equipment 

5. Equipment for chemical and petro-cheraical 
industries 

Symbol 
7.      Pumps, centrifugas vd compreBsorB 

a. H«aw duty numpp for water 8upt>lv,   Bewafe, 
bciler feed, mining and petroleum industries 
and for general industrial upe. I 

b. CentrifxvceB mainly for currar and  chemical 
industries * 

c. Heaw dutv compreasors for mining and 
petroleum industries and for general 
industrial use. * 

fl.      Conveying and loading emiipment I 

a. Parts and components for bridge cranes. 

b. Port handling ecuipment. 

c. Tower craneB for construction industry. 

9.      Qrav-iron foundry for medium castings  (lOû kg. to 
1,000 kg.) and aleo for heaw castings (} to 15 mt). I 

10. Production of »reare,  speed reducers  and precision 
forcings,  with a raw« of maximum diameter of 
6^0 mm.   (solid blinks) I 

11. Production of measuring tools of various tvpeB 1 

1">.      Manufacture of standard partß for utilization 
in tools,   .iipp, ^iee,   fixtures, moulds, p-vvreB, 
patterns,  etc. 

B.      Mon-slectrical ocnnpment (specific use) 

1. Mining and construction equipment II 

a. Mobile drilling machinery 

b. Industrial tractors (caterpillar type) 

2. ukniipnent for cement production I 

3. Equipment for pulp and paper production I 

a.    Paper making equipment including winders 
suitable for paper mille of ?00 to 
5OO tone per day capacity 

I 

II 

BBÜ 
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e. 

6.      Textile machiner* and emjipment 

\.    Spinning extruding 

b. Continuous fibre making 

c. Weaving, knittin," or suitable al ternit i ves 

d. auxiliar-' nuchineci and spire parte 

Electrical equipment 

1.  High pressure boilers for power stations 

High voltage power transformers (o}0 and 400 kv) 2. 

3. 

4. 

5. 

6. 

7. 

High voltage power circuit breakers (110,   ?30 
and 400 kv) 

Motors and generators for \C and I'H up to 
10,000 kv 

High voltage porcelain insulators for trans- 
mission lines, bushings,  etc. up to 400 kv. 

Tele-cosBnaiications equipment,    mioro-wave 
and  VHF erruipraeat onl\' 

"lectric furnaces (above 1° mt) - arc and 
other tvpet» of welding (and gas cutting) 
emiipment 

Sywbol 

I 
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l''?.  The domestic manufacture of capital  *oodp products,   identified M 

having ademiate manufacturinar potential   in Merico, munt necessarily be 

viewed  in th« context  -->f overal' fov«»rnm«ntal poHcies and  programmes. 

As described  in Chapter  II,   such p liciep have had maior  impact  on the 

industrial rrowth  tattern  and  import pubetxtutior  in the pAst.    However, 

the  impact of <?t>veTnmentai   policio* on  import  substitution  in  th* cantal 

foods sector ha* been relatively limited  and much less, than  in most other 

manufacturing rectors.     "This hap to a lari»e  extent been due to the special 

nature of producer ¿roods  manufacture,    '"ince the costs and  c/ualitv of 

basic machinery and  emipmrnt h-ive a maior determinant effect  on the 

costs and price* of fin^l   user products,  recourse h^s to be  taken to 

imports whrn such domestic  manufacture  íB  not adecuatel/ competitive. 

At the same time, rapid  domestic integration beinf considered  an 

important element  in the  import substitution process,  the coot and 

crualitv of domestic component    items and   inputs have a maior  impact on 

production costs of the  final machinery product», vhich often larjrely 

comprise of assembly or semi-aBieublv ooerations.    These aspects have 

to be further viewed   in Mexico in the context of fairly liberal  facilities 

for imports of machiner"  at concessional duties including,   in many cases, 

the transfer of used and  second-hand plants and «roipaent.     It is 

important that a more selective and co-ordinated industrial growth 

pattern should be evolved  for the next starre of industrial  expansion for 

whioh the country appears poised at present,    fluch industrial development 

should take the form of more sophisticated manufacture firstly in fields 

where Mexico has specific factor advantage and secondly,  of products which 

are essential to cover critical, sectoral gaps in manufacture,  such as 

machinery and industrial  equipment.    Prosi the policy viewpoint, a more 

comprehensive approach would need to be adopted which would dovetail 

the various poliov instruments into an integrated industrial policy 

designed to raise the level, both of sophistication and productive 

effioienev, of the Mexican manufacturing sector and to cover the major 

production raps in key sectors of manufacture. 



1.       Implications of präsent, policies 

17^.   If  existiry noi ici«*  and  rror-dures  -i.ro continued unchanged,   the 

KTOvth  pattern of the capital  poodn sector will   alno larpelv continue 

a» at  pr«»Bent.    -ihti«;  -xintirv er.terprigee vi;ld praduall" expand  their 

activities and new ent«rprir>e/ miv be net  UP   in  certain machinery  sub- 

sector«,   there would   continue to Y* relatively  slow rrovt'r.  ir,  the  level 

of sophistication of manufacturo and most   of  the production i»ap3 

identified  in the previous  chapter would  continue to persist.     The 

demand  for capital pooin  emiipment and rroducts woul-i  inevitably  increase 

rapidly  with the pace  of  overall   industrial   i^rowth,  \F pointed   out 

earlier,   and the requirement? woul ! i^rp^lv  have to be covered  1"  increase*4 

import»   of mnchinerv,   componente and Processed   u; ternis.    :'ith   the 

facilities for capital  ¿roodr*  importr and   low  tariffs on ruoh   items,   there 

would be  little inducement   for domestic nanufac ture, except  in respect 

of certain producta where chtaper labour costf  or raw material  availability 

would  outweiph all other  considerations.     In  mort  such cases,  however, 

production would continue  to be reared tc  iorrertic market reran rements, 

as exports would be difficult  to achieve becrise of hifh  input  costs 

and low production efficiency  in marv cap^ß.     In the case of the domestic 

market  also, capital Roods manufacturerr would  find it difficult  to 

oo*pet*   in many aub-sec+ore,  as is taking place    t present,  because of 

higher  input ooets and  low volume of production,  leading to higher prices 

for oonplete ecruipient.     In  the case of components,  apareo,  etc.,  while 

there would undoubtedly be  increase in production and exporte,   Buch 

inore*.*« would tend,  by and l;x£c to be marginal,  as has been the pattern 

hitherto.    Apart form factors militating arainst  the achievement  of 

competitive productive efficiency,  investible resources, both domestic 

and foreign, would continue to be diverted  towards consumer and  inter- 

••diat* producta to a praat extent, ar at present,    While it is difficult 

to a***«* the iiipaot of the legislation on foreign investment  and tech- 

nology  at this earlv et«re,  these may add tc  the problem of ensuring 

adequate resource channel i «at i on for capital poods manufacture. 
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17/..   "ine* the present  Ftudv   : r  confinad  te the  capital  poods sector, 

the  implication and r"p«rmt'Pion - of present  economie and  industriai 

policieF   on thir setter '-'ill  *ioed  to ne   ifTF^sned,   together with 

suggestione ip te pcliciep  -md  procedures which would  ensure effective 

and  co-ordinated growth  of  thir  rector.     Tt   IR   obviously nut  possible 

to formulate a set of policier  -lesi/mei  eycl-.ravel"  for n particular 

sector,   even if it has  a ver' extensive and  varied coverage,   and   anv 

measurer  which are conridered  n^cessar- for thir  basic manufacturing 

sector must be fitted within  th» co';ntrv*r broader socio-economic 

objectives  and pol ici"-.      \t   tí." - ne time,   the manufacture of oro- 

ducer poods machinerv h-.p  soeeial  and distinct  problems of its own 

and  thes<* need to be recognised   and de-tlt with.     ^írntlv,  strong and 

deliberate efforts muid  be rer¿irf    to enr-ir«  that   ide<~uate  investible 

resources   ire diverted  to  this  peetor.     Thin ran present difficulties 

both in  t  rms of dornest:^  resources, which ton-4  to  -ravitite towards 

investments /ir Id in* hipher returns in the short  term,  and of foreign 

capital,   as foreign manufacturers tend to consider developing countries 

as natural  markets for their machinerv exports.     \B active investment 

programme  is necessari,  both to attract suitable capital  investment anr! 

technolog-v and an important  lend haH to be ^iven  in this regard by 

governmental and institutional  agenoies.    Secondlv, capital poods 

production must be hased   on productive efficiency by competitive 

international standards.     Hi.rh coat producer goods manufacture would 

further  accentuate existing high cost manufacture of various domestic 

products  and could h*ve a ver' detrimental effect.    It is therefore 

necessary to exercise care and  selectivity not  only in the choice of 

machinerv products and  manufacturing processes  an'* techniques but also 

to create conditions and provide necessary facilities to ensure 

competitive, productive efficiency.    Thirdly,  with a limited domestic 

market,   even in this country's rapidly developing economy, capital goods 

manufacture must have son« degree of «port orientation in order to 

aohieve adecniate economies of scale.    This again presupposes the need 
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for manufacturing efficiency of i high order.    In the subseauent para- 

graphs, the policies and instruments in practice in Mexico have, there- 

fore, been considered both in general term« in so far as capital goods 

manufacture is concerned and alio in their  impact and  implications on 

the abov« pre-reoTiiBitee for euch manufacture. 

?.      Investment promotion 

17«. Because of resource and other constraints,  there is ne*d in 

developing countries for a olear^ut definition of eectoral priorities 

in industrv and for the channelin* of resources as far as possible in 

accordane, with such priorities through the exercise of a positive 

directional role on the part of the G-vemment.    In Mexico's present 

•ta#e of development,  the capital goods sector provides a good field for 

the exeroi.e of such a role, as leaving this sector to the operation of 

market forces within the framework of existing policies is not likely 

to lead to effective growth of this sector.    Inter-sectoral priorities 

and resouroe allocations for capital goods and other production branches 

•ust necessaria follow a careful evaluation of trends and likely 

production and technological gaps in key growth sectors and the 

structuring of a co-ordinated industrial development programme. 

176. -Hie identification of priorities in terms of meeting essential 

production shortfalls or developing export potential industries must 

be aooonpsnied by a positive and dynamic approach for channeling 

investment resource« in priority sectors.    For the capital good. 

•actor in particular, an active and dynamic investment oromotion approach 

i. necessary.    Significant production gap. in countries such as Mexico 

are often likely to occur in manufacturing sectors where heavy capital 

outlays are required and where returns,  at first glance and over a 

•her« tar«, »*y tan* to be less remunerative.    In the machinery manu- 

facturinf sector, capital outlay, rehired are usually higher and 

station parlo». »or«ally lonf r than in most con.u*-r-good« indu.tri~. 
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If left to market foro*«, there would b« a tendency to oontlnue to 

import l&rfr« cuantitiee of machinery which, with some efforts, could 

be manufactured in the country to meet both future dornestio demand a« 

also erporta.     Inve«tment promotion in this sector neoeaeitatea the 

•upplv of sdamiate information and data regarding apeciflo manufacturing 

possibilities  in Mexico and an active campaign to intereat those 

companies who«e producta are considered appropriate for production la 

this country.     Ths preparation of investment profile sheets la respect 

of the identified capital roods products is an essential step in thia 

process.    Tnie must, however, be followed up by contacting suitable 

foreign manufacturers In the identified fields and domestio entra- 

preneurs who mav be interested, so that an appropriate pattern of 

investment of technology can emerge.    An esaential aspect of pro- 

motional activity would also be the preparation of pre-inveetment 

studies for many of the identified capital goods item« and groupa. 

Whereas thia stay not be neceesary in many instances, some studies 

would be ramiired, covering' engineering, market survey and other 

aspects don«  independently through consultants,  as a pro-requisite 

for promotion of investments.    It is also necassary for institutional 

agencies to play a key role in the promotion, formulation and imple- 

mentation of specific projects.    In the oaaa of the oapital fooda 

«actor in particular, dornest io institutional agenoiea should also ee 

in a position to participate directly and to oovar any major domatile 

investment requirements in particular projects,  in oloae consultation 

and oo-operation with Mexican private sector intarante.   At the eaae 

tima, olooe co-ordination would be necessary with ths governmental 

departaonta ooncerned, particularly with the Secretaria da Iadaetria 

y Comare lot in order that the promotional aetivitiee uadertaleaa 

la eooordamoe with overall poi io les and programaba. 
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177.  In determining the crop* of promotional activity, particularly 

in the capital go*, «.«et-..-,   it   ir. «nuntial  to encure adente 

utilisation of eristinr cipacitv,  -orna* tenti : with achievement of 

ademiate productive cficier.cv.     The survev of existing machin, 

buildin* capacity  in M-TICC dealt  "Uh   ii.  the lent chapter ha« 

brought out a nu-nher «f   rr.ncr wnere pro-iu-nion «».DP  in  the capital 

goods sector c.-.r. bo effectively covered  bv  expansion ani  supplementary 

manufacturing activt.i-.B  -f existir*   mtw^D-s.     Grever euch 

expansion can no effectively und^rtrken and higher productive 

efficiency achieved,  this would be  :,. , •'. ,a'r^   to the establishment 

of new enterprises in thr  name fie d,  -nless such new unite are 

primarily export críente-'..    THere        already overcapacity  in 

relation to domestic demand  in oe.-cain nr.chinery branchée,   such M 

certain ranges of trac'o-r  -*¿ criT.ea and the limited domestic market 

has not par:elled out  among« a nutrber of unite,  all  operating at 

relatively low lovels  of  capacity utilisation,    ''hile this needs to 

be avoided,  it must alno be stressed  that the use of the regulatory 

»echaniem to control  tha establishment of additional production 

capacity in the capital goods sector should rot act as a brake again.* 

new projects which may ba operier in t-nns of export conmitment. and 

technological content.     A typical e>*r...!e is in respect  of machine 

tool manufacture,  whero   .here is considerable scope for additional 

production and export«.    "hi'o th« *os^ suitable proposal or proposal, 

at a particular point  uZ ti.* «-«Hd certainly be selected on the basi. 

of an »invitation bv ^ Govtr ^vX   to submit such proposals,  this 

.hould not preolv.de nttev propositions which may be more attractive 

in ter«, of »oro advanced technology   .  \ better oV<>rt    pro.pect. *it 

which may be submitted l,ter in point of time,    The technological 

content and other aspects of „.»• investment proposals need, of courue 

to be .x-ined with care, r^ticularly in fields where there i. alr-dy 

considerable production   «pa;:.tv.     U the aame time, progra-sinf of 

oanital good, production mai ron»U   ^ *• "«tting up of production 
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enterprise» which operate with the most  appropriata level  of techno- 

logy and erport  orientation  in various brands,  «" th-it both domestic 

and export markets can be served  o* adequately  as possible and  so that 

anv deficiencies on thir  ..iccjunt   in rat all iskinr donatio  enterprises 

do not pet  perpetuated   to  the   letriment   of Vw  ecwonr. 

3.      Foreign investment and domestic finjicing 

17«. For the planned gro^h „;•  the capital roods sector,   the policy 

towarde foreign capital   inwrtnent  ìP of n«tf   importance.    Most 

capital goods enterprises  involve larpe c  nit-il   outlay«  and complex 

technology  in t'.ie  initial  étapes.    The-/ h we to provide  the dosustic 

market with high ruilit- emunment bar. ed  on the  latest  innovations 

and techniques and  this becomes all the more necessary  in order to 

gradually develop exnort marketu for auch equipment,    «hile there is 

need for the exercise o" selectivity in respect of the extent  and 

direction of foreign investment,   it is  eouallv necessary to adopt a 

liberal  and flexible approach  in respect  of more sophisticated pro- 

duction branches,  such as the capital goods sector.    Investments in 

this sector are usually not only much Larger  in magnitude but  far 

more difficult to obtain in developing countries.   The order of 

magnitude of capital outla' needs on the stage I programme for the 

identified sectors comes  to 6,^00 million pesos.   Resource mobilisation 

of this order will constitute a major problem.    The complex nature of 

machinery manufacture also makes it desirable to obtain a certain 

degree of capital participation from foreign manufacturers having 

adequate manufacturing and technological knowledge and expertise in 

the field concerned.    It wild, therefore, be appropriate for 

foreign investment proposals relating to this sector of manufacture 

to be treated on a flexible and pragmatic basis, so that adéquats 

investments can be attracted from experienced manufacturers,    Ito 

normal pattern of foreign eouity investment in capital good, enter- 

pri... should range from iO F«r cent to 49 P«r oent dépendu* on the 
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natvj. of the machine buildinr project.    This would próvido  Remate 

financial   intorbi  and   i neon-.i"«  -or   'V  foreign o,r   ' t~ build   n» 

the local  unit wirh necsr.aarv  tecnnolo.-ioa]   supper    and would ensure 

th«   full   transfer nf min if-ic + urinr 'ar^ow a.vì exptr+iEe.     For the 

.tage I propri»  in tV-  identified rector*,   t'.x volume of  foreign 

investment wouli,   idroforo,   rWe  from       ;  •,,  V"0 million pesos, 

assuming a dept-o-.-uitv rat«o    >f  1.1.     Vnir   investment requirement 

would be rehired  largely   urin*  197-1   -  1,"   •     In *ome c-aseu of 

sophisticated marhinorv man-,factum,  «x3epti.,ns nav also need to be 

made  in  no fro- HE foreign   n-..ioritv  ch areheldin." is concerned,  as 
_* ..•¡+v, r.-.i -5*1 VPI" few foreign enterprises manufacturing experience rav  r-.nt with r-L"   wei,   iew ioi     « 

and   it may not be po.nble t-,  avail  nf sucr  expedience without 

granting majoritv  foreipn hoiiln^.     In euch ca^er.,  this  could be 

permitted for a stipulât«!  poriod  r,f time of t,n to  fifteen years, 

within which th, forei-n aha-chelàing woulñ V recniired  to be reduced 

to A3 per cent or /.0 ».er cent  L- »ale  of nhares  to Mexican narties 

and institutions,  particularly *t the stage of expansions  of such 

unit..    This practice has been apnlied  in the Philippines  for pioneer 

industries and aleo used  in some other devnlopin* countries and 

could be adopted with advantage for the capitai  *oods sector in 

Merico. 

179.  * Mht«i aspect would be th, need to arrange domestic financing 

to the extent of <>1  to 60 per cent of wuitv holdings or even more 

in certain cases.    A.-vali« this to be CO per o?nt,  domestic financing 

requirements üv way of equity  investment  alone would come to 1,770 

million pe.03 on a 1 .1  dept-emntv ra+io.    Besides,  loan capital and 

working capital needs wo-Od have tc be provided.    This mobilisation 

of dos».tic investibU rezurces has already constituted a problem 

in N.XÍCO in certain instances and would present considerable difficulty 

i» ca.- «here th. ^station poriod is fairly long ^d the anticipate 

return, not ad.miat.ly remunerative as compared to returns fro» other 
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sectors.    U  the sime time,   the nature  ^ prod ction envis«*ed »w 

be essential   to provide nuvif icturing  infr.-rtructuro  for  the future 

growth of the economy.     Sane  of M-e projects and fields  identified 

in the previous chipter fall   in  t» is category.     In such cases, 

institutional   finuioe wn,tn  neri  to be  provided  and   it  would  be 

necessavv for Nacional  Financiera to provide .- ra.-i.ior   lead  in  this 

regard.    The  financial  participation o" V.<riW\  and  other such 

agencies mav have to bo  aP to .'0 per cent   in  rome caces,  at  least 

for Vie  initial  period.     In  order that   institutional   funde    o not 

get locked up in a few projects,  there couH  also be a provision for 

disposal  of nart of the phaxeholding to danertic parties -a soon as 

local  investor interest  can bo adequately pen'rated.     The possibility 

of direct governmental  participation   in certain T>a ior capital goods 

projects should  not  ;.l^o be excluded,   particularly -here governmental 

agencie*  are  the solo  or nrinipal  purchasers of the machiner- and 

ecruipment manufactured.     In view of the Ynnic nature o" coital goods 

production,   it mav also be desirable   as a matter of policy  for some 

shareholding to be retened bv i governmental  apene-  or institution such 

Nacional  Financiera.     The fact  that  such  an agency would be pag- 

inating in the enterprise would also provide significant assurance 

to potential  foreign investor- that  the projet would receive 

necessary governmental  support.    In order to avoid an undue  initial 

financial burden on NaFIIT.A and other such agencies,  their capital 

participation in projects reouiring large outlays could,  in some 

cases, be suitably staggered  in accordance with the phasing of 

capital requirements So that part of such participation could be 

provided from the earning of the projects in auestion.    This is, 

however, a complex exercise and would need to be suitably adjusted 

for particular projects. 
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A.       Local  partners 

110.   \p?rt fror,  institution-1  participation,  the locating of s itable 

Menean nartners  ir-     oint  -enture,  'n   the,   identifia coital roods 

fields  IB of consider- M»  inportanoe.    Th« pro-th  of competent Me/ican 

entrepreneurs!,^ h.m hem verv rapii   in tho 1-r.t  two Meados and 

sui tabi«  partner-   ir-  M>el-  to be forthcoming  in  private  industry 

for mort capitai  rood-  projets that oar.  be unirrtaken.     In certain 

sub-sectorr,  nubi io  Rector undertaking can aleo effectived fulfill 

this role.    However,   since -nort  cintai   foe's manufacturing pro.jectc 

would  t>Jce th • shape  of  ,-oir.t venture* with sinorit- for-irn owner- 

ship ar.l   institutional  participation in «noPt casen,   and  , ince export 

orientation would  be   ji  important aspect   o' r-oh  pro^ectr,   it  is 

necessarv   that the nost  appropriate local   oartnerr  shouH  be available 

for these enterpriser,,      'hi.e  initiative   in  M ic regard  must  l.-u-el- 

rent on enterpnscB  themselvar,   a edifican*  le-     and  asET.nt-.nce 

could be riven both by  the decretaría de  Industria v   '.omercio and by 

Nacional  Financiara in locating such domestic partner, and  entrepreneurs. 

The field  studies conducts  during thic  phase of  the rtudv rive a 

fairly clear picture to Nacional Financier, of the available facilities 

and the working of a larpe number of domestic enterprises in this 

sector.    The location of appropriate local oartnern in  joint ventures 

is, however,  a wider task and would rehire considerable co-ordination 

between the various organisations and the enterprises concerned. 

5.      accruisition of forei^i technology 

1R1.  The considerations Which apply to foreign investments in the 

capita goods sector apply eooiallv and  even more so in respect of 

acquisition of foreign technology, patents and  trademarks.    Under 

the recent legislation, all technology-cupoly arrangements including 

patents and trademarks, would need to be registered if they are to be 

legally valid and such registration would be denied if the agreements 

contain provisions and reetrictions which are considered as being 

against the country's interest. 

L 
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,•'•    l„ „ r,r -,r  .«.'hnolor'  »H» 'T «><• c:,pH»l  rood. Motor  i. 

,l„iM. •«««*.    •n» ^e« for c—rclri OTl..tl- »f ..chno.o*, 
,+ w -n,1   th.   ncrh<r of foreign portion 

•   •     ,„^-lr-  n vriw m-chine building branches *-rr>m whom nrrropri   +<3 techn^c  m \  n 
, f.iPi . limite'!.     It would be desirable, can b.- cownerciallv e«•rM   is f.-.ir.     umite.t. 

«  poxMo,   ~  t    .bov,,  to h-«  •> .ubct.-u.ti.-rt elonent  of minoritv 
•   •     • ••«  .-,rV   over      "von -»'.ere  thin  ir  forthcoming rarità   pfirti^i^'-tion  in aach caees. 

—„„•r   for  ioc^noloer-' would  still from suitiM*  foreign .^X'r,  pr/mentr,  for tcc.no. 

contxnu, *c be n.cea.ar ,     -hil. the notule of technology paints 

c,,l.i b«   vi'uBtK   to 3^-  o    ,-nt with  th. level  of  foreign cpit.l 

participation,   a flexible  approach would  be essential,     .ertain 

«pacific reco^Htionr ..*.ic-. need  to be t,lcnn  into  -count  xn  the 

conjuration cf t^nel^-  —nt,   xn the cn»it,l  «ood* sector 

ar« th« following. 

(i)    Caee,  involving technology lie neing to Italica» companies 

with little or nc foreign capxtal participation may 

possibly recuire,   in addition to lump »«. Piente xn 

some ca.es, roy.lt. parents higher than the  , per cent 

provided for under the U« for new ,nd noeensary industrxes 

and th, *> J-,1* Decree for availinr of t,' concessions and 

incentives.    *r h a percentage may not be adequate for 

th. ^uisition of appropriate technology in the case of 

certain sophisticated machinery produces ruid to deny tax 

concession, an.  incentives on tM* account would not be in 

the interest of development  of this sector.    Nhil. it  • 

necessary to restrict royalties to the  minimum, consistently 

with the av,il~bilitv of appropriate technology, a flat 

^imu» rate of > per cent may not be oonduoive to obtain 

.uitable technology for more sophisticated machinery 

«^facture.    -•• other developing countries, as also highly 
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industrialised economies, royalty for technolor' in this 

sector ran/-- •»•• +" r ?*r ^ent oF n,J*  c:ileB   uld c,v*n more 

in soeie eisen.    On  the other hand,   it  is necessary that, 

in computing ro'iltv the v.xlu-   of conpont-ntr.  imported 

from the licensor rrould be deducted  from  the net Balee 

firire rnnp*itutirw? the b oe  fir the rv,-il^   '-alculition. 

"nr.'.i  a  forn.l^ ha« h «en  -\~pliH   in  some no jitri  ~   -uite 

effectively, 

(ii)    The duration of  terhnolo^     urreementn ••:n:l<i   also ne od to 

be lonper in the '--irr of capital roods pro.jectf,  than in 

other sector" because of th<   lorar.i-- ¡vnnf sturine 

technimies  involve  and   in order *h-.t  the  i^ricon unit. 

can ademiatelv   ibeorb such technolor' for future modifications 

and  adaptation,     "hile a -Juration of five  to six years mav 

be considered adequate for absorption of know-how in manv 

other manufacturing branches,  tpchnolofr afTeements for 

manufacture of sophisticated machinery products may 

reouire a duration of seven tc   ten   varr,   depending on 

the period considered necosraiv  for sucn  absorption in 

particular cases. 

(iit)    It  is important th t reetrictive provisions regarding 

export sales rights in various countries  are avoided as 

far a* possible,   and  this aspect has Veen  specifically 

covered in the recent legislation.    U  the same time,  it mav 

be difficult to obtain licencing agreements in the capital 

goods sector which would not restrict svles to countries 

where the licensor has set up similar mnufacturinr 

facilities or whare he has piv^n esclusive rights for 

manufacture and Ralea to some other parties,    "fforts 

should, on the other hand, be made for allocating particular 

export markets for the Mexican unit as part of licensing 

agreements. 



w - 

(iv)    It mav V- n-iCOBBin-,   in manv r«,   t» obtain component. 

and  intermfdi,te product« euch IF  npeci-tlia-d rn9U*&  -uri 

rorrinp* from tV iineneor until  such   item*   m- domestically 

manufactured,    las ^v  ilro be nones* irv «hero the machinery 

„wmf-ctured   íP p-a-t   of an  interrate.!  plant,  ^« design* and 

Bupolv  of -hicV reetf    -iVi « fnrewm  oirt-.      her«   such 

provi Pioni? beco^ necesnwv,  th,   t-chnolwry weement  nhould 

provide t.r.t componente .and  intérnemete products would be 

supplied   >t conro-titive  international   pncen wl   if the 

local   Hcrneeo is not  reliefm< or   thi*   v count,  he  should 

have  the ration of obtaining aunplier  from oth«r foreign 

POUT«««,    '•here componentr  -ü"  ->f  excl-irive rleei,mB  *nd 

manufactured solei     -' the lienor,       ruitable nuttern for 

Price dotermineti .r   "'  sue'-, itemr  should  be provided, 

linkinr  -s fir -.B posible »ith  iMte-n-tioml  prices for 

the  final   product. 

(vi    "Ule  pitentB,  particularly for nrocees  technology may have 

neater relevée ir  certain of.er  nroduction sector*,   it ii 

neverthel.er ventini that terhmlofrv   «reementt  accord 

full   rights tc all  p-.tentB a« mav  be  involved «id should 

aleo reaaonably protect  the licensee  from infringement of 

third party patent ri*htE through use of the technology 

sQC\ured. 

(vi)    T^e mieetion of trade marks is of particular significance 

in the capital eoods sector.    Certain trade mark, or trade 

names in machiner-/ manufacture command hi*h reputation 

both in the Mexican and  in potential  export markets.    It 

ia,   therefore,  important that the uer,  of the machinery 

trade mark or trade name is eecured speciali- for the 

purpoee of exports, an part of any technology supplv or 
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licenein* »*r»«««nt.    U the BM<> tin*,  the Menean -ir.it 

should *r.liai 1 •   •«    /-i     t"   !' •" i   •     »'•   "TI  mnufi.:t.»rinr 

reputation,  so  tp*t a'fr •••inir-  •-.' the   ,,-rewnent »«-ri»', 

it  car, .r-P.   •.»•••   i   -   ''• .1   a."     *tr•.t   •        i-     f   f -   ro^lfn 

trade-mar1'  or  br-uil  mi*,    "or  »».ir naruos*,   -   • °r"^ 

trad« «ark rnuVi   l-e arorteu,   -'t-     h>   r'iDil-tion th.it 

the product   ip mjiur-.ot tr*¡  unutr ' io in. *   .Twi   the par- 

ticular  foreign   li-  .i^i't   w   •«•   •   '••*   lr!,f*  rT,tr''   !'iV  b* 

•tdopted which   influii«»-    h« fnroi,-  i'-r.'l  n-jne  • n^   . locil 

nejn«,   so  that   V.i   l'ttrr nui.   c-r.  t-  -^'H ••  utilise 

wher the a#roe?r.ont  feu-'1   IB  MMT. 

1«*.   Apart   from the  criteri-    to  be urn.-!   m  nc^ot i .-tin.-  the   ietails 

of technolor   arrangeront«,   the election of    V;mpri-.te technology 

would be i verv important factor   .r  the -anH-.ï       ^H sector.     It  ìB 

iaportfint  that the technnlor' 3e.--red   for -iriour ^<*h nr  V.uildir* 

indu.triee  is the most   suitable   in the »exican -onl^t.     ^his  shwld 

be selected not only in  tern.«  af iomerti-  consamer preface«   for 

particular type« cf eauipr.ent  and processes hut   ir. r«l <tion to 

export  pOMibilities.     At   Ine  came  ti**,   the  an,*le  oí   labour- 

ori«nt«d  techniques should  H SO b<  born^  in mi-1.    Cfcvioucl", 

i«ported technology need  no"   and  should  not cornons of the mott 

labour Bavin* technicrues,   except "here  this  is directly linked  to 

»neh higher productive-,,     Thi, r«nuir*B carefV   search  and  evaluation 

on the part of the Mexican potier,   includiti,   ^.cion-l  rinan-iera, 

for appropriate «achine ruilding  ^hnol -,.     -^   *r   ¿so ecmniderabl. 

.cop« for assistance  in  thir. fl.W by  -   «llnnuined technological service 

unit,  which need« to be urr«tlv art  u*   m 'e.dco  to assist projective 

Mexican licensees as to   .valabiliu- or alternative technologie, in 

vtriouB fieluB.    It  is understood that  r ócheme for setting un a 

T^hnolopical Infornation Centra is beinp contemplated.    Itiis  is 

oon.id«r«d to be an «.««Ual pr-renui.ite lor   .pprorrlat. «xrui.ition 



»O1 - 

cf  fortxfm  t«»ohTirl<H'•.    "•ii> prtfio  **fTir»/l   #»r,t«rnri»«*  ^T* »«11 

aToornalo^cvl   Infor-.'-T.    '^r*  Wo : ,1   n^'w   v-n-  vViU*Mr   v»vi.or~ 

..rvc-r  f.>r   . n.imb,r  -f   - - 1 >»-M .»<   'r-w-   rr^n-r-f.«!. •*»•>   " * "•«« 

.   „    .      , ,„,        .    •;•••     -  . ..   ,1 T -'. - -,~<»fil   oH  i"n»i»i<- ci*»nc<»  %nn   T#r»'n " I'ir'       ». • •'        l 

roU   in .«MBtirw   « w,t w     M.-.vmurf   MI  t'-.r   n-M.     -'Hl-  th». 

th,   ;>re.«r.t   ,m-     '  ,.; umw,-   "r      4;M.l   ,*-•'   Wlon»wt   ir.  '«•«ico, 

ad«ru%t« *f*crt*  »rr ,1M- -.pl-T- %U*rn.Uv. poMiMliti.«  for 

Mcurinr t«-hnolnr".   t-   '+^   t.-   *<-t     Ppror-riV*    ..*ni7v.r  **-  c« 

b#  obtantd   ir*,   ir.   rrt,    .•••).r^i. 

''.      Indwr'-nouf :taw   wl :K-v«loT«Mfi•_«•   :*cnncl<yicU ?fTHcff 

«V.   A«  «••Muí   w-t     ''   t'"""1-   *ir*1   'powth   "  *h*  r"*1   fPr 

4«v*loiMMii*   of   itiHiw.'iH   TT-T  r,   it*.   iev«i .|*»r.t   w   Uoh«olorie%l 

ch»pt.rr,   the VL-nc-a -»-itV   ^«*„ ,.ctor contins  te br h,>xvilv 

d«p«^nt    on fr.r.vr. "-uw   J*  Know-vov. «d  tn.r? h%i V*.r.  Httl. 

•ffort toarle <i.v«lopnent  of  m«i:p*no-^ r«K»-h <*<i ,'tv<»l-r**ftt  ^d 

loc«l   dMim»   ^   tT!.nclori.:   .   NT««   f,r,Un...     TM.  «ulH   Ni  of 

^»t .iwifir-«,,  ir th.   'Mur. rrc^  of Vi.  «rrtor.    "v-n  in r-r,«et 

of eonp-ritiv.lv  siirml.  t.^ru-i^   tn<«   proemi.«  n^     » ne-il »., 

c>«Unr-,  .te,   ir.  0,i« re-tor,   -.tv**  fro*      -.d. rm-   of .-annuMr «d 

i»««««24at. woduntf, c>n«^ntl«   *r,u  1 or-MOV "'^**' *** *•*•* 

ima. ««u-llv for formolo^.    <>i> th.r. ir n~ ' for *** wrmmt^ 

••l«otiviV»   in  tM* r«^H   11.  r.P  ^r    F  non-*i-r«iti%l   t«*iw»l «*v  1» 

oofic«««!,  thw«  i. »1-   t««o«M.d n^  f-r  incr.«^   ^•\0fmm% of 

d«M«tÌc  t.chnolorv m r»«'.  inrtu.tri%l   rector«.     1*>« fset Xhm% mm» 

«MllMt  «twit« ''"" >* *"•'   in thlB r^"'1»  ""* ** n^0,,*•  Ìr8^ 
Mintfvitur«,  i« •« ^««'4 r.a»oii f >r rivinr Kr«*t« ••WM « i«i*f««M 

«•OtMOlOfflOll   ««VWlOIMMt   »«' •UT»!   »^W   '*"*•    °f   l^*«0*1^   -^**^' 



-   >0»  - 

Thm rol*, of th« pr©t*»**d  7>r,hnolo#j<Al     «Mr*,  w  -Aro that of   :CKA^T, 

,-ouH  i]gn b* nf  ,,w,i^raM    nei.itv *n< ••  •'   fin .oinu»*« th-  ;jr«-iß 

MXI nutur« of iofMnlir ffwrnh  ani ^wl ,IIIMI'    Jid  torhmcu  ••rvi* 

fv.ilttt«« wht«*.   mw»d  t      •»•      n--ntr-,t.>     n'-i.      IHi^-n^u*  -«search   vn<< 

vUot«t»on <m b#   ^»l-pt«) thresh vo-io:, -*rrf   •»•»•:'    ••*  'i,     ir-ctl/ 

throw* wiw-h  uni   wv-lr^n,   .nv.r^  lv ;••   •     i ¿cr.*..-* ,„t*-prisée, 

(it) »hrov^   . rroup    •   • nt.r-.nr«!   u    . ^rt.c-jlar ^  tor o on vtiv 

TOiiit r#»«irrh   •*!»-.   ^vurtm», i.->   »Hrwi    ;-v«rnm«.nt   «pous or*: 

r««<wr<;h  w1   1«wl->pm« tit   p-orruant"-   »n  v .ri   *     > M T ¡ f.t lonr   >r. 

(»vl throw* 1o»»>*tir contiMltir» •-  '>rr%n .f*t i ont,   T. .rt ^ul%rW   in 

rmfct  nt uK%i\0a mrm**rw* wnr.->.    MI   '*     -f v» »och >m«m* 

c»n «nd n««t to  b#   «r*'   ml aiUli    "-^•-""•'   l"  th,B •'i!lri« 

buiHimr Binitir t««ii«  -l   '   F   ver    v.r.«      v-r -'"•     'f   l!" ">lfn 

nocoBW   to «nrur.- t>   '    „:«,-\r.t»  t-fMv    1.1  r^r^r^   f-f-uiti»*  v* 

•ut  -an t-> 1»-1   *ith fu'ur.   ï.r^-iMi- r- 1 .t«'¡  '       w'-'-*''  ',"   ^«"W"- 

«Ml «miifiBMit  «ffKiw,   tr  •M„11   iwrk^t   , ^jir*n.*jnV . 

1°'.. For th« ctpi«.'.  rood« n^-or ir.  r-trM    Mr,   •   '   .<evelopm«.fit  rf 

t«ctaoloric%l   -«rvir« f ,-liMi*r   f.ir nl-mniv,   i«M,n.:r-     nrt •nrm««rinr 

of ««tDl«*»  -.Until,   *~.11 '•   rf *r«t   .m^rtm--. ei^ifimnt 

t«eh«cl«vtr%l  #nn "M~n  r(«J«.  to  b-   c-ov-r.       r,     - — '   "> for   '«vloom«^ 

Of dMlfmtftff  v*   oth*r   f toil! MM   -<T   ll.-^nte-l   vl   rtr   u:  fidi* 

•«eh  u p%p*r *n<1  pult-,   .-"m.M   •*•< -wio« -t ..   trv.«f^tio;, 

trcM.tn«.    *»hil* r»brtc-ition   «d «or'-rhep f iiMti-«. hv/t  ilr**<' 

Sloped coMMwibW  -n.' wU   on      n,«i  >,    V*«  emndrd to eovor 

now .»ctort  ml   nr*»uc*»f   tV ^r  in ov-r.ll   riant   <«*I*M in* 

•««Inwuv fuciliti«* continue to .»ist N.1  will r.r«d to b« *-tv«m 

«** gr«ftt«r «*f*%«i«.     I4  i«t   th.r«for*, r«oo«»«nd«Ki  thr.t in t»ch- 

nolorr miimti for Mohine build in« i.iduptri»«, i-n#oial rffort« 

•hwH b» Md« to oM.tn dMt#»i docu^ntìtior  .tnd  traini« of K«»io«n 

HIHIBIll    ill   plMlt   «i^i»«»rilir   1^   4»«if»P.      It    VB    ilBO   rfM3D«BIIIll«i 

th«t «r**t«r «uhMir «houli te# Uid  on A-nUttien of Hnü^hov- for 

é«lÌ4P ••jrtiKHMfl»* u*i •««<•*••* •ümt,%cture far i*t«*r*ttd pl«*tt 



1« M*t«wa fl»l«1» tu«*  «• t*T«! 

»i»r   ' ri* .•« r ' *•;• 

tl'iflU f*<'% ^r»n * A    hn I   • >   0>' 

.•   •* -T 

•irvi ••>»•      -*nr   '     «     ./••   r-v 

wir 1 •>•*»   i<rr ,' t 
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«•vi-1 <* • •  • 

•)-;•# ' ' .r-cr ,1 r-'        ' 

in **.r * » » • e    »» 

p*rt »•«,   *» *    r      r '     •    -i 

t«   t*    #r«   •     i«W.<-f V,   *    li 

•tt**i i»>     *i*    r wr*      + 

„i.i     .» r#f    11*   fi^l-^l-rt,    %*>* 

,.,1      n • f 'PX0TP      •»  •'»• '    *" 

.    p, ,r,' -,       r •    '    t> 'UT'«    • *<*•>*<•>- 

f   *»*< |       v*«*'     i *•" ,        *"  ir    * '    '    •   <ii    f "I 

,   , *      •     • «f* •- -••   IP    • » •« 

.. .,,       ..,•,»».      «     .     ' yrr* '" 

. »e     r     '         *    '     *'  "*"**     * 

.... I      ,   ,    -   , ' •       ' i   r.     *   *>•*•!•* 

,   .,       , • •  •r*   r**-1   l        ••»••» 
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f  ,,„••   -1,   wr,   -,   • »-•  '     *      ••»"   -r        -   "~i   •    '-"»"" 

• ~    —- - •••  *   „ « m   .       it   - i   •* ^      fi*    s * ***" *" 

•   <   t • r   i ; 

. f.*    »    .   . r • *fi « • I ~f*    ' * t 

|       -,   , «   ( .<»   .rifu *^     *** *"        *<% ' 

r    ,, « »?•<« »• i • » ' 

r    Am  ******' *       **" "•     • i   "   *      ' 

«mit  h*   »«   g»*iv.it    *> **   '•»     "*•**' 

i«rt tt «••*« #J«»%!%»••• »*>•    *+*' 
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Industri-r    im*'   "   " 
,.it#r '   .-nntr-lr   will    'I"'1    »«    llfrioult   tu 

,.v.    ,,..   .       ;   ,   , -;-i -v .   -  '•   ••   .-ni-i-  «-riff pr<- 

„., .      ,      ,,Mvl     i'troíi'i^   ini   Wtntad 

i»fr'      '   -.%••-"  w        .   .re   . •< 

'ir (-•>•< ir I 

!     ftl '   « 

,r * » ¡ -       *r' 

i   •        »,       r' 

. r trt     • ••      ' 1 

•    t  <     -M       ' 

pepr«**"**'.* •»• i' » i 

r 

< t 

r-if 

«• •,    !   r   * i TI. 

,.    f  tr* i"    li'      -»»i-t-'ri». 

-'r    •. r.    * \H' 

h,,t  oft»r   "r   p. • 

In  »otn»   .*•"• °f* »   •'   " 

ttl» tf   p*,»ur*  *'   '   * •" 

r  t..  •   .,<(»   * i.r > " ' *.   ' 

•.     «     U,r'       '        •»" 

•   i ignori *    ' *' 

v , ,«• • •   -ri   <•   * K ' '    ' ' 

.«•     TI''     "K  1   ». *|     "' 

,    l'ut >r*    ••"fi*r^l  w^'ii« 

»    ui«.      mi t »l   F . «Ir 

.wr    *M   tifar«»* »il- 

f   t»,.-   r>\«rt.tw>nt     \* b»«n 

, .     «* <**>*»«• t->l   ir  . b-uirv<t,   th^*h  this 

IMBIUTI  liTiftntia,   l^t   in   <   Urr« 
?ft«*ì  «i«*n*r  «••   fi^r.t»   •• 

-    <^..*„     n...     r-   -«.ri   *>#.«r   *<     on>H*r*blv  .*M 

tr   O        -Pt»   ••'   •'-   rH«'i   •*   »»f»»r-.       >    ^ <*mt •' 

l>(ril   a^ov.K -. >--" •'-' ^   »'   !^    ~n•,,   :,f '-,M,lrrtf Ì,,,|,Cr*B' 

r«cwt   •••%r».      "'      ^ ll*! 

i     ,-»;••«    !'••••»» *w»r  ut« of  »»^  •or*"«''  »• 

IR th»t  «ti« ^ie« 0*1''  »•  «>• * **  »"•«•on 

_„»    lami «4        1*    '•    »IVnr.   OVMTtt t*• 4V    !••• «utet Ititi on  %»n«et    • n^t   iiw>i«^,   i'    • —^— 



RphMht   th-ui   H    ì#»P«TV#»F.     *>'» ' 1 ,• V»    wcrtn   l*' rm  vb 

¡~iiF«iwntr,   "•     •   4.!^    •'"     «"   .*  '-rt~   ; v n--< 

v»n v ; t      *.*.*   lili'   .t ' "'•• 

r^nr**"'    'f   '"in iv i 

it  nhoU '   n#.r-sir.l     t     ; ' 

» i ,   — 

»rif i ;• r- 

M   1»   -r*  fi ; i ! t t 

. v.  t« 

.• . r ' vr ri'»).     T!>»' 

r     t'      f - 'tor   MfwririhF . 

;1 (..»   ,    •  f.'#>  piinrurw 

• • tfi  '. »  t'.\r -w-f-    «t'tVr« • v^.     'T.I.T'   ~'nr 

priv to  »":'' r>   "     . '      " 

wteHa»i"    tf1»     li»   •     ' '   i» '  r'       ~ ,r-   '' 

t»rort •)   it «tu«. 

* N.    *iU  "v-oirct m,,: 

•tcp    !     !    ' ' t, .. ,U i       n" 

.::- :    *T   t     i i.      In 

-    u    î' .T     tV*r 

v.     }i •crvpilw-'.bl« 

t^rt   ..Wtit.ti»«     -   »•*'   —rr,   >n-    *—     n d«-,tv  . nuf.ctur, 

ftf,,piUl   ^XVIP   hv    thu-   UW.   •••     -    ^^       ^ffer^r...        i.v   * 

l^ttXl   ^-»••»-  W.'t.   -I'   ^--        ^^'^   ''   üVn"""*'   imi    -M   'M;lll"teB 

«d rtr«^ •*•.!.    T   — f r. -«•••"'»      t   •   , iMt  r,,t*-il   th.t 

CPU.,   ^.  —u^t--  1. V.rp-1    .u      •• -  '"   *^«*   »"   cwtRl" 
_ .. ,       ;i|, lP(1 ,.•,»    i#   litt 1» aoubt 

,     * -    ~ ef'.ruv"lv  <>"ji ir^   ii- \rxicn.   the th»t   lr  wwh  »^lufwtir.    -p   .*    "'  eT  -rviv  iv 

^tu   ».Hfl   <m»i   rn   ^«r^   ^>   •«•i;  p-A^-tim,   -t   L,.i.t   for a 

.«tor.   h«-~r,   r«.-.   th»   „a.t,n   of   ,r,t.  .«»,  ^Utv   .f   ^•.ticall, 

proejo*. «mifMti*.    It  th..«  irj not  ^•-4%*«l- r<«petttw%  +»»« l"^°_ 

.iti«, of .triot   wrt -oairol* * o^-t.l ^od, M*:MT'  ^«»W l«d 

%• M Hl#.r — uf^^ur^   ,-t. for r^u>t«t ^«lue«.      '»»i»* i- 

L ME 



M>'       - 

»<»rmF  in    6<ifn, T . 

• o  compete  eff-cMvM:   -i   .ti        •• , 

tv.    ,-tent   -f   ,ffV.-Mv*  ir-i^"-«  ">< " -r.tr 

wU*   it-   ^'r-i-r*   -rv-      r.    om^titiv.       in,*. 

,.   ,    .      ., •..r.^.i.   tl.    1'». I   if   nroi.T»i'-T.  FIOUM 
« »0.   In  r.v   '  r    m   v-..1..p—•! •  •    •• r '     • 

f-u-finiu- trincar,     x  •   i   m-v.t...    :o ever, 
,r-   t    l*. -iit^l-   .r.urt^   m  t«r• of valu«,   Be   trvt. 

there vou'-'   r«':iir     t    t «   ^"'u 

taein,  sublet  on I     u   tu ovarUl   MR'   ¿»rt 

r,<-  pjoh differentia wr-.l¿  < <; t1  • 

nruet Ri-np*.itute   v.  <wifl"u-te ..JBI.K-U 

,BtOT,   .. ,Mr   ,.,,t „»• «-«.ri*»- ,ff,,. .M. c,t!,  ,f r•lfM 

p^„«. «>- ->- •'•••* -*>' •"»— i-"'"•rent rf "^v" 
=* différent iO    m  u  tri;- lev-1   coul-*   ^«*  ••* 

thrift B-nort   -Jid  ot^r  indent aw«. 
i     ~<-  „ ,nit il   >-fodr  it«w   to  T. ,91.  Inor1.Pt-   TAinUin^uc* ion rort.  of   coita     ro* 

,     r    v,    •    -   r-r ,.-nt  -is-'.-vis   international  coets, 
•^inum afferenti d  of    bout n«.  .ent 

• v-t  ^ ver- fl-riW'- pattern V-    dopted   in reepect ot 

1TOOT,. or ,«,,. .M e«•....   "" -'• "<=• - ' «--«"-«- 

..««.  or   , hi*.  1-1  of ä~.t*  l-t*»«"-  •" *-  '" b7o" 

il or.-.. .»- V,, prl.. or «-1. i—«- "- "  -VT 

u tt. «».-« «-«• b' *• ""« *"°" ,r0dU"r ln   1 TorL 



- Î09 - 

Umori* -t.ri.ls *nd  input* durin«  the pr   . iou. sxxH»«ntMv period. 

thf;   ?r.   p,r c„nt   ,„lS   f,-  -in .ine  V,   r^r.   :n*c enriar tmn in 

th« nr.  t mt  nontMv   uwi'- -      •'       l'r';fJ   -P ' 
production r,.„tF  of  ,.,pifa   ,— r   ,t^r  ^    >,.-T   -* -  —.Uo 

Uni tu  Hirt  th-t  ^nuine r f^rtr   ,r-   m,.:'.   ...   <*      .c  r.    -. 

intermedi it«   produ.-t«   t, .       r   vi.ir 
i •   v      ,„.. ,p.i   ..rimar:1. '   in  r'-vBp"ct   "f nn" ••irt.i.l   Uf>«r"   n'iriitp  "'.j)     »•     IB   • «?      -rimar-. 

..»piVU  roodr   nr.-VicH'.n,   it   '••n'.Ui   r ^t     . 
óf   intérêt, ,rod,ctr   ^r,,l;.      "     •**  :-u»e ti«*,   B ,ch a n,ttem 

could   ,lno ^  selective)     introduce   in ti-  case of  oxi.tiv ^it.l 
^   • <.    r-nc-t   nf  th   fu   i   .nach mer-  product poodß  production,   provine   th : i or t.   nt    ...«. 

doe*   not «coed  the    -, per  < ent differonti.il. 

19'.   T*e above n^ten. wouH   ntill  n,c,e<utnU   import controls in 

respect of capital   pood, manner ^   •d *,uim*nt  ^ r,W,öl. oeriods. 

Till   -uch ti- - «uch controle ^e Mantled   in „„^1   a»< replaced 
*   -,pfe     i*  would  be desir-.ble to retain by a system of protective tariffe,   i. wo.u 

•i   i    -~idr   it-— ^r  vir-inP- rwiodn,   iepen^mp import controls for capiti  ^.odr  it  
on  the nature  and   Bophistiotion o*  the Rhinex..     Innort  octrois 

should, therefore,   r«*in -estive  for thi, sector HIBO, with the 
•     «-•.   .ould  > npmitted   if domestic prices 

proviso that machine vnport. -ould        — 
of  eouip-ent   exceed   imported cost,  bv -nre  than    C to    -5 or 

provide  further tMt dottle ca.it ,1 rood, producer,   -Id bo 
*     ««•   ,11   -nT-tu    «hose lonertic price exceeds 

permitted regular  importr  of -11   *np-ts, 

import prices bv  ?5 per cent or mor-. 

,«.  T*e scrutiny  of camtal pood,   import  propyl, -see a problem 

n  itself      With wide differences  in specification* and performance, 

U  U often difficult for manufacturers of such  itene to have "the 

,«*. closed« for euch products.     It is,  therefore, necessary    or 

the c«tto -oh-i-,  Particularly for  the oublie Beet or an    for 

import ^itt.es to play a .ore pivotal role in enBurxn« that such 



on 

•ucMn-rv  «d -ii|-«t  « - „,,  .,o«,.tic.ll* produced «thlr. th. ^ve 

vrl,e   «ifforontMl  -,•   ot   neurit,    u .1, t •  - • .:I '  r.ct  t-    -ported. 

,.v     -,  rec^^ticr.*  -,  • • prM.,,Mo„ „„.  f.r  Ino «piUl rood. 

Pect.r n,el   te t *«•  thrn* L »ic  confer ti„n~  int^   vcunt.    nr.tlv, 

vi + 'i flr-.r>i'">•""»T.+   ^iit'i1  ti^i  ip •.ir îrrr 1   :>.!.- »ctivfi,  *hf  l-V 

,f  nrot.Mi»  should  not  conrtüat,   -r   ,nd,,- rM^lun  for «or, »n.Ul 

lrt«nriv* rrou J-  t     H, *etr,•t   >f  ^-^r 1-b^rr -«tilir  lion. 
•     --•(.•   r ot   lo   i  t.   :-.<ro  1-Y >ur-intenpive 

Protection  rliri^E   Bh'i-ii'-   it:   r'rt   »'  -1   x 

,   ,           •,-..-.  •,.-,»•    l-+>i i'lrcct  -ui!  indirect, industrie  •*'   inrr-^el  : -be,ir   .ti   ^  tion,  

fecondi-,  «V: ^ iti • i ncre,sod   on.ph-.nie on vli.viv  intuit »ml 

c^tiM-^   - W^r.-,   «.- ne,d   Tor ..„,uri-u- —tor production 

officiera hi*  , VirV.r priait-  than  that  of brindar  •t  H nocnewh.t 

higher lovel   «f domati,  interration,   oarticuKrlv v-hen   „»»tone on 

• he  1   iter Poults   ir advero,  "ffect, on exports.     TMrdl',  it  IB 

„oc««,«*-'  to  ,chi*v,  improved s,ctoril  bnl.v.ce   ^  ^W«ant,  on 

.  •   L   v -1 -or   rol .tinrV'I!   * ^   the   rirnt   tv-O   inOUCB. aspect    'hieb bfi\Tf?  -  ol-.sf  rol -.linn,    -i 

19,   ,     T,  tv- U,M   of  the  -bove  conrid.rationr,   the  folio-in- 

reeled «tirn.  -, , ^ r,«urdin, orot-ctionint  "oUcu, vir-a-vi, 

the coit* *>od. sector,     (i)  Th* nc,in,l  level   of protection 

rot  .zee*   *> to  ~ > ,,r c.nt over the «It prie« of compilo sporte. 
,_     . •  ,   i„-    r.,ii   •> — ount  sho Id be t:iken 

«ruipmer.t.     Ir. ^r.ecsir,' the  import  v „lu ,      U      •  • 

of subside elects,   if -,  f*vTurin* the one, of  -ported x ems 

1M. recondition :s extent  with thr  averse protection level 

of  ?5 Pe- -nt whic^  orinan industrv  1, emoted to re.ch in    he 

„* ,1RO with th'   effective nominal  protection tariff 
next  few -,'rnrs  ind   UBO m.ti. w 

of ,0 per cent for oWtt,l -**-.    Tariff. • :»«^»«' *«*»>*•. 

«I,—! «   - —U.     « pr««t.  tbo dut. °n son,» _»«t. -* « 

o-tiW.  valv*s,   ,,<*:«!  r« »i ->- «»...or!... i. h16h.r 

(abov, 20 p.r o»«) ...a» for o^ll ^i^.    In ord„ to tó. 

donatio -»i~Y ««r. «—i«-. «- 1"",rt d'jt" 0n -"hl>,1C't,d 
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components and part» mav well be lees than  for the complete machinery, 

but ehould not be higher for anv  item.     In the cose of spares, hovever, 

a higher dutv may be justified to encourage doraeBtic production of 

•paren,     (ii) An  important consemiential  recommendation would be the 

discontinuance of the facilities under Reflation •i  a-t l^et  in BO 

far as finished machinery and etuipment   is concerned.    This facility 

results  in the reduction  of the  level of protection to only 7 per cent 

for most capital goods ítems.    Besider constituting a strong indirect 

dis-incentive for purchase of domestically manufactured machinery,  it 

adds to the hesitation and doubte of prospective domestic entrepreneurs 

in entering this manuf*cturine sector.    The loss of governmental 

revenue on this account   is considerable and such resources could be 

better utilised  in promotion of nroduction and exports rather than 

in stimulation of more capital  intensive growth.    The discontinuance of 

the subsidy under Regulation  «*  is not expected to affect nev invest- 

ments and would undoubtedly stimulate domestic capital «roods manufacture. 

(iv) Import controls for capital goodr manufacture will need to be 

retain«! as part of the overall  import control  structure,  at least 

during early growth stageB of capital goods manufacture when problems 

of "teething« and even of mialitv, together with preference for foreign 

equipment on the part of domestic purchasers vould present difficulties, 

necessitating a regulatory approach.    Such import controls should not 

be indefinite, as this militates against productive efficiency over a 

period of time,    a period of five to seven vears should be emite 

adequate for the stabilisation of machinery production in the various 

capital «oeds sub-sectors.    Import control in this sector must, however, 

be on condition that the CIP price differential against the domestic 

prioe of particular equipment does not exceed 20 to 25 per cent.    While 

such price differential may be difficult to determine in certain cases, 

the adoption of this principle would ensure that the level of protection 

would in faot be oontrolled by the Government, within reasonable levels. 
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(vi The xrnnoi.itior   M  auch   i maximum differential  would, however, 

necessitati   that when priceB ^ na ional  inpute exceed ?i per cent, 

domestic producers would be   vllowed to import  such input«,  such importe 

bein* flowed f r tiv-monthl- perils on the basis c,f actual  Ucer 

pernitP. 

195.  Oert^in other aspects of capital ponH*  ilso ..«ed to be  taken  into 

account here,  though thes» ,r- not ptrictlv related to protection 

policies.     Pirstlv, whore nrchinsr*  imports   ora unuosted  on grounds 

o* e,rliar deliver-,  account  should be t^en whether advance pWninp 

was possible and  W,B   attempted.    While obviously urgent retirements 

would have to be  imported,   it  is important  that domestic purchaser« 

«ist undertake avance planning « far ne possible,  s« a, to Kive local 

capital goods manufacturer*   , fuir opportunity.    Tecondly,  since «aug- 

ment imports b<- public sector ^enciea constitute , lar^e percentage 

of such imports,   the Prune consideration» must also applv to public 

sector purchase,.    A special unit should be net up in the decretaría 

de Patrimonio or in IKC7 to e: -usine,  in the case of machinery import 

proposals,  whether ademiate advance planning vu attempted  in tern« 

of domestic menufacture,  :Uid also to initiate ntep» with local manu- 

facturers foi  taking up production of euch    machinery item* as represent 

a continui^ or growing demand.    T> irdly,  wherever possible, preference 

should be given in placement of orders to domestic manufacturers even 

when most of the eouipment  is no* produced domesticali;.    This should 

also be subject to the overall price differenti,! being limited to 

25 per cent over import prices, 

o.      Import of used ecmipment 

196.  an aspect of machinery import, which need, special consideration 

in the Mexican context is that of used or sscond hand «piip-ent.    As 

pointed out earlier, this has been a significant feature of existing 

capita goods production in the country.    Much greater oar« need, to 

be applied in this regard in future. 
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The %r^'Trïnt*ww»î, r,r ""io*  ,-"t>nT*tr. ir»» of co'ime lcwr cost« ani  lower 

initial  investment!! which le  of particular ri*r.xficance in rapidlv 

developing countriee euch ae Mexico, where capital  is furi" expensive. 

On the other hand,  this often  leads to imports  of obsolete machiner«/ 

which cannot be effectivelv ut i lined vtt.h technolorical innovations. 

The effective production capacity of puch used  planto ìR alpe much 

lower,  as aleo their life.    Résultant products   are offsn -nere cestir 

and non-competitive internationall•/.    TV value of euch eoápment  in 

aleo verv difficult to assess,   in termr. of either nrice or investment 

value.    In the lorw run and  narticularlv at  a  fairl •  advanced  stope of 

development  such as in Mexico  at present,  the  disadvantages are far 

greater in most cases.    It  in recommended that  transfer of second hand 

efmi'Wient  in terms of complete plants should  normally h«> permitted 

only when this is accompanied  n<- verv hirh export commit men te or where 

specific  item« are sought to be exclusively  produced in «exico for 

the world market.    The manufacture  in Merico  of certain tele-printer 

equipment  primarily for exports and of a particular brand of motor 

vehicle for the world market are exam; les where the transfer of a 

second hand plant is obviously of advantage.     In most other cases, 

suoh transfer should not be encouraged as it  often militates against 

growth of productive efficiency to internationally competitive levels. 

In respect of specific second hand machines  alec,  the same considérations 

apply, though to a lesser extent.    It is posaible to obtain at rela- 

tively low cost, osrtain second hand machines  in the heavier ranges 

which still have considerable life.    Great care, however, needs to be 

exercised in the selection and purchase of such machinery. 

9.     Po—ilo integration 

197. An important policy aspect which needs to be considered is ths 

present emphasis on a high proportion of domestic content.    The 

sienifioaiit levsl, by and large is 60 per cent of local content in 

terms of direct costs, as this oualifi« « enterprise to receive 

various tax bmnsfits, as also export and other incentives.    This 

•Ü 
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proportion  is also the minimum level  of domestic content  for export, t. 

the U*-* rorion.    The  inri.fnce on speodv  maximiBatxon of d ».stic 

xntegration  i. « important policv el-ment   in developing countries,    th. 

pro»«.,   »»«.mr,   i»...   m thn i.t.»»nation  and  application of  this 

perenta.    .". 'Ut  pwcentve of ¿0 per cent may well constitua an 

unduly low percental  in certain fields of manufacture,  while  »n the 

case of .ophi.'xcat«!  «achina products,  such a percent^ mav reasonably 

take fear to   'iv vir.  to ahueve at competitive prices.     U the same 

tin,-,  once   , particular percenti » known to be applied,  there  i.   i 

tendencv  to ad.^t co.tr  »d pro*«—«,  to  fit   in with such percental 

This can take the for. of adjustment of costs of  import* component, of 

artificially increasing the cost of local  component, or obtaining part 

imports  thro.*, component  supplier, to who« «am the *0 per cent li.it 

i. applicable.    The .vetem is thu* open to  a considerable decree of 

abuse.    While emphasis on donatio integration  is very necessary,  it i. 

recommended that  in the capital roods sector,   inrte,d of the usual 

fiO per cent figure,   the   domestic content romiirement. in each case, 

aft« a suitable initial  period,  should  be  determined on  the merits of 

.ach ca.,  «d «hould be sublet to the stipulation th^t  if the price 

of brou*ht-ot material and components exceeds the imported price of 

such components bv ^ per cent or more,   imports of .uch material, *nd 

component, would be permitted.    7*is would undoubtedly pi ice a heavier 

administrative burd«> on the *overnmantal  armies but  is essential for 

the efficient growth of the capital roods  sector.    Since fairlv «*«- 

.ive facilities are available for metal fabrication and proc.in* in 

Mexico,  a level of 60 por cent or -or. would .tiU continu, to be 

prescribed by way of domestic integration in most cas., but th. MO-MTT 

.le».nt of fl.xibility would be eniired bv permitting l*ort. *h.r. the 

domestic co«t of inpute is undulv hi«*. 
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19*. With the law« on foreign inveetsient and technolorv CMUR i«t« 

effect, the rerulatorv problem would undoubtedly beeome verv compi«. 

Por e*«»plo, % proposal  involving 1 «inoritv foreign holdin* wld 

rosaire separate approval« for •'%) the foreign  investment involve, 

(b) the technology contract that may b« neceeisarv,   (c) th- manufecturin* 

or integration nrorraewe,  and  (d)  the import  of anv equipment  or 

materials.    Sach of th««« approval» would require the filling ^ of 

«•tailed fore* and mieetionnaire* and th* following of each application 

separately.    ?v«n though the ^enciee concerned  with these approvale 

•re all located  in th« lecretarí* de Induetm v Comercio,  the obtaining 

of the various approvals could be  -i verv time-cone minr proceee "Jid 

could le.vi to a vicioue circle  in none cines,  unless effective co- 

ordination ie ensured fro« the be#-inninr.     It  IF, therefore, ree 

that for approval of foreign capital investment,  technology   *d the 

nsjntfscturin« proseen»,  one  loint guentionnairo ehoulc5 be adopted, 

•Ad that all these three aspect* ehould be de^lt vith «inwltaneou.lv. 

Since foreif« investment proposals have to be processed through the 

Commission under the new law,  it would be deeiralle if the varioue 

•snoots of the techado** agreement md manufacturing protrranne «re 

fully proceeeed within the oeriod before -i caee roes tr  the Commission 

Md that the deci.ioa conveyed bv the Commission conetitutee the final 

decision on all    «hone aspects.    If anv clarifications ve required on 

•ay «opeet of th« proposals for technology or manufacturinr proven*», 

this ehould he obtained before the cate ie «ubmitted to the rammi.tion. 

It Mat be etr—ed thnt unless ven' close co-ordination ie eneured, 

«ne nriM •»provale remiired could lead to considerable bureaucratie 

Ml procedural de lare.    It ie, of course, essential in thie context 

that the Coanieeion moot e regularly and frosuentlv.    In sos» dovelspiaf 

eountrlM where a slailar body i« functioninf, «eetlaffs are rizas on 

• fortnicntly basic, so that all oases which have been prsosassi in 

«ha« ssriod onn be disponed of. 
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,„«««(11  wort TO.   fnr  -*-v,l   «f  nroiK^l»  *• •»»«%*•»" «1 

l-.Md   «id ,o-oH>..«H,   r     t,,t  poto««*« 1   "*.W x*~*~ 4o ool 

iooo   iitirNt   tr *'•» c^     >int  Wtf«  prwoiwl*, tao«««  *f   «*o ti«» 

1« *«  *M*i«ita w»o1P   vnpr<rrml. wtth»  % •*••<*»*'• tarto*  «* "••. 

taita .houli »M .»c~*t  t*r~ «with, far %i»  IM «iwwli r*forr«l 

to %feoiro. 

>0T.  Tho incroooo« ro#ui«t-r* fun-tie»« »ill M*o«-tt%ta ""«  <*1* 

rro«««r eo-ortuwtio« teut »l«c   «Méortalo •»«n«lMr»«»»» ota 

tastateti »utaort m **• r^«««ul  •«•«»••   owoi»ta.    *»• 

•tatntatrottvo   ort r.lAUta t    tfco <*o*»t»l  »»«•• •*"%«»  to «i«« 

UtaW  to umu. c^.^^l.  «th  «ho 4ot»iloo pr«*l— <* owretoita 

••  •ctlYltv,   felini«»   «P   iMi»»*»»l   pro .«et«,  ^»Mt»|  ita«r* «•<« 

ott*r rostro*»»" «*   t'fwllv o«-«r«ta*tt«i <*»*> Pta^»«*> «••»»•• 

•weh  « fceloMl »U«ri-r. ,  iowl-»«-«   «m»l»*»t«- "»»  " »^ ** 

tMtaolnrtetl  institution, in t*. «i«rtr».    F«r thoM ~-i»••••• tt tar 

ta 4NINIU to ft  ur  , .w%t. fcr*** or Mr~tor%t. f«r «tatui 

ro^. .«.tor* i« th. <*o-r.uH    ^ If*tn«trt* * *«•*•»«.  •*»<* -**1« 

ta r»»pail%H fw *U  t»oo« ftart.«*«  **> *"«*   *lla  *"*• *" <ww*n 

vi«, «f til  **•«*•  cf *r<**»   «f tM.  ••« tor.    W* «»<"-  **• 

«imtmti» U tho •tar.tirl' *tta •*• ta*lt*- «*** <*- » •«•» 

c.pit.1  ff»««« *•**   "•>"  *» •Br* •"•etl"lv <*-«***•*•*  * •"^ 

»11  »«*t. 

•»01.  A roUt* «ta**  «* rani«««* octroi «onW ta %ta tata for 

«nrt« «tat prto«« etacifta »v 4om«tte «mf •»**•*• ©f •»«•IMTT 

U«», MpMti ota  uit««iiita frtatata *• roj«taMU.    *"• 

rwilltlM for t«»«r*  of m»* tt«« -W oo^tie oocta *ro hl«Mt 

%h«i « H» eo»t «sui« tt««if •» • omlutorr fœtor U «*»^ «»ota, I* 

vouli »Ito ta 4ooir«ol. to ootaitar tta wt«•!!•««« •* ta 



«Ht«* MMN (Mtlnttsn  *  ' o», 11 r <n nir  w-t  >>    vi  -•'»••.»   >n-i   jr»   ••,  j*r- 

tt««ltflf tn r*«f^<   <•»   «•%«;'     '•<• •-' *r >•»'  *'<t«>ri<l*   v,     prwi^ta.       k 

MMrtMtMf ca»M   fe*>   *^<t«»   -i   P»«w-»*f *       I'   ro«t-     J      'T1 rar      f   «ja tat lala 

•jkl  l«p»t« r«r  th»  «»»-I   i-vi '»*•»•' -r  Men.     •">!«•   #»nsv COMN  taira 

%tw fa»« of * i»'ir««'i  r» Iru*-  *"• .    '-v4.;-'   'f..    in»«'    «4 *a*«rt»la 

la taw Sawi*t*rU   i»  Imidin     •     •*»* • »   •     ",'°  'un«-• • on« r.f tm »«•> 

MJMll (t) »• to  k«*f  •*  •"»•-V   '^r       *>      r. '  pr-  <   tr*rvi*   >n thü a«ctic 

Ut raUttoM t** jirtr»» o'  in*», * i     f *« t«r» v,i V*M<- av. t-»rt»l« «M 

(ti) ta é«t«f«iliM» »<li««h«r tM rri-~*r  o Mr*** -T  - u •>•.«•«  b    Kwaatic 

«r*  r**aaft*t>U,  i'.n-rt«tl'  «11*1 ^îflit      JKI afflai«»*? 

»ttl»   întamAtiof*'   f."-»»  ">*   '•"   »*"•  nrt^-.jc*» on tha a«« 

local  cMta  on  ih*   >««r.        %9»r  for «••nn'inn fouit M 

ta t*»#  »wr«%'i aithar b\   **«"   • "f*''-4  '*i'i   **•   ',p  *r* tB# 

ri« ^rar'H.     "*»  tu-, «u  rho.;H 1 tv«    i    ipo^r» initv to aaau- 

fMtvtava t© arpia in  tha r'*fO--    "-r   «   w Ur     -  '' »    '•" WU'M  «M* 

•jamM laaraaf"• ar  art»»«-  *H» 'ef*r*t«Ha  i»    » '>»Mr   > i*tif »<*«U«M.    tua* 

mli  ••tunt conciar ii-lv   u   tirbi**\*f **• ««'»'»•l i«P»« 

Me rmm m*%mr\ml  -mi "*.h*r  fat-to»- 01 tr  *n  «h# prtciat •* 

ri«M M0hi»*rT ar»tuntk. 

to, lì^iìiii 1* n" Vir'T 
ftt. tofaTWWa ••>• »•«•» •**«.   in  .-»i^tar .', te tht   n«««i  far er««ttaf 

•ÉMMia «B«»f«otarin," canacttv   1 ri   %n:i1Vvrv ««à p«rip»«»tf it«a», 

•ja •*•• f«r eaatKwa^t« «nJ -.mariani'•»v*  produPta.     TA« »d«mia%« •»•* 

éatttta* «f •»«*   itaaw flf iodd cunl'ty  tu* *t ra«*«»*M«  prtcM «•»> 

•ttW a« —wi14al   pra-raifuiBif* for •''• "*P*J  »»^  •''*•*•»* 

•f «M MMtil»* »MtKtiaT laduatrY.       *4>ital <roaáa «w*uf*ot*ira afta» 

«^pjla %« »a a »ti«i  ITI*-^1- a««r»ti«n <w< J«at ha*a n«©«MarY 

fjarta« •avMTt  t« %•*•* of •moill-^r* •»< tataiMrtiat» prcêweU.    fhi» 

•MÉ, M»iM •*•!«   '••»»•»•• r%Pi«l*   *» a««inf '••**# 0<,*l', *• *'f4«*4,wl^ 

•itti M pr«fr«M»  fw  Uv«l«f»Mt ^f aamll-»«»U tMÉM***»» 

MM1W iMBloa« Mutarfrt«*».    WMV »»P«^ ••* e«a»«aat 

L 



«^    It    «tu      1>»    *"•   •"»• •   '"J 

t«   r -»W*    >•    •*••»*.• *r   »'   ,h*   *•*"»>'** 

t , , ,n    : ,wif1vt.«     • »   *    * «•   *••* 

•»•. « «*-    *•"-:'' *• *»• ••*«»* «t»**i* 

«M »1*   <C     T*r ••»«       It»-    '• «'»»     **••.*•»  Ail -*<*»•  '•»*•  » 

««««rtlwr   <!••   fv»li»i«M    *>««•  i»w   fm«w   »»«•••      '*   " 

Itet  ,  <=«•!»•»»•«•»" rrwM»  >•*   «V«ri .«•»   "*  «^ "r"*'   ,f •*U" 

,       --ê „.«•..     ,.,M.-ti  rí      i»,  th» «ft<!   '»Hi-ti*  •**  »r«*«f«f« 

.«rrto« mu*'.»»»  :«  w.~i* «•••!-,     ii»    •^•ilin«« r«r h»r^ 

•« f*trty li^r*» **"». "v* •"»••«•" |B •'—»»^ •8%w,# w 

(») util««»« U »rttMtiw ^»^ *• •w«rt*ir •rem-'  f»«» I*»» «•"»- 

f^u<|| ^,1 juuin—riil   p»*roh»»imr **••«*•••    '^•, nwi,t »•*•*••- 

M„1,  f<r %h# «mil-««»!« »^tor -«ilrt  il»« *^rt  to *• **^1- •"  * 

„.ut fM«uw ^i * • .^»»ll^i Pi«»"  »wUtuti« tm »I» 

«rt%«rU tm ewiit MHKUIHI -ul* «^ *« *• •••^U 

>JI i ulti f«r «M •mll-^»i« •«*• ^^ 

%%m 



o».  Mai««» ppfvMHf  «* ——o« %mì     r+tri<m•--\   •   r  •••#   #*> .-«*>  of  • «-** 

awìimi    t«tl<tt««f ••(•«fri'**,   *•*"   »»     *t-*r *** ^i'v'*« *f  "««•• 

ir»   lafiptf «Marprta«»,  **t''*   •**» *»   -M**    «•»!.,   ir f« «*»r» »ff»«nwit 1,, 

a»  «awillar* «m%a,  •*• <*«*»* •    f ••*   *»-.i :-#>•-»l«  »i   «*w tll«r« Mr««r 

*HM14 «a«*>l« «r«Mi«*r —»»"»—»>•   -w >r • ^. i •  ••   *»»«#*     ••'• MMMI«J 

MMtnaa Mtr«irtMNr#i>i  «•.»•-'*'   .«    •»•    • r+mm9--rm  r»r.if ««wir«.     'w* 

*   afjWMW  immi'iUi  —i—T~r   *      ¡»«t   •   i   •'»    .-riMtt *' >--«•   f"%»   tH* 

jouait   <íf wtillitfr   «#*4 a*>       »<•>»)•   f^f'riM   *!>••*       r *»*-«r   "»f 

l«B«l%«tl<M*l   «Mi   -»«lM»r  »*»*i«i'*   <»•.».?*•     ••   • "»•   %f "*•    ¡ !'•••. 

->*T|,   |a raaaawt   <*f  |*»**»w»* i ** • '   ""    •    '    ',   »t»»M   *r-»   t   *• l«•*!*•  «a* 

I »»Mil i   tiwttiMi*  pe«»"*!* nr^»#rwww»  •« > -•     • » ^»n   i > y iaaa< «\rltar, 

«H«   facili''««   MWl  »«w»*fit« pr 'wt 'tv*   »•   r*""•*"«*»•*>» <1    .*••»<• t »a cauH 

ta rmmíémmé  -m*m  *!»*• «un tm»w*««4tivrr,   .i».    r«4it   *iH  ftaaaetaaT* 

tN oTMitirai   «a* t>*a»rt  m •«!•>»•*    .»    ••••»•••>*»,   • * Pn f%r aa *•»• 

af)ttal *••*•  mm-tetr  \P    mcmrm*\. 

n-     ***** —<  f< 

K*.   It IHM »MB MtiiM^ «urli«*  tho    Ith«««»*  institut tana erait« 

far  IMlaaiTT   la  «éa«**Mit«îv   iv»»UH#,    inter«*«   r to*   «r« Uli"  «^ 

«jaitw ma aMr«.-*«*» orarti«   t«  fairìv  «wMMtv?  tu Bon co.    fa« 

a>at«ftl«a «f il»«««  fia*nna# of  iMuftlrv H  •fKmawia* «artra- 

jj MULTI ar «Kraoj» ra~tiwa«t«p»fu   in  t  - «MI    I  MPMWKSM,  %!•« 

««Mit «• •» BlgMv tfeaa  m «nur  J«v«lo«inr oui.trIM   <#h«r« fra***** 

minili  ta talM »•  MMtitattanal   fu» i*    ..»urc«t».     Tai« paaaa •> 

ataatal pratica f*r %h* olititi *•«*• «tKtor in ««tico,  M «*a«t4*tlal 

aa*««aJ «**!•#• ara r««wiir«l »» ••** rf '*<» W>>-M"*»--«-    *»• M**1«M 

HM %• aa ria*** part t oui «ri» In th» («Hi-   of «nitty  r«rrvlr«MMt« «wf 

1«M/-MM 1«MM.    Vttli »l# tMtarant rat««,  tu« 4«*t-««ruitv rati« ia 

lUMlf %• »41*  iMBJta a IIììIMW premorti«* of «ruttv   m ta« aaaa af 

MM MMkkM kmllétMi —lataftaaa.    It «*aul<t »« n«c«ta«r*, Hawavar, tm 

aMtHIOMl «Ml%y raaaufii t" •• fertaanslaf for tllB ••»***•    ^* 

af taa ftaaa«ta«r *r«aciaa.  vii« WtmAo Haaitmal *• 

(MRU) «Ml  %M ***** A' MjwiPMW»*»  I»*M*»»^  (Wi 
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b«in# r*u««M»  iMur-i,  . v••. •*- —tP -.    '-.w t-  i- un«*rtik.,n  in 

tit« pufclic i-ctoi,  wit». «% ^r B*rt»riwitior. ì - ^vtrniwnt^l   %#woi«»e 

rr fceimwil FtuMiriwr» «Kl *nr*ritv h<-Hinr* •» '^r#i#r. rroupi.    Th« 

^n^MKin  thM •ar.ufvit .r«  • f ^rhfMnt»! w»-,hin«rv  ronttitu*«« 

% b*aic liisuatrv r#Tuirff   •>   t  if ««*• * nrr.iflomt  PM.^IOII nr« 

«r« r.rt rowr* t .•   trw»tr   »»i.ntrv.   •••••   .»^i •>•«•  •'   '<*  ' ^«n *•' 

puMir  ••rtor ^nr»**       T*«   ir.^irtrril   M¡K  sector   ir  w» in* 

hyiMttf li-   ilN'»iy   f%irW  v .1   »«t'HiKÎ»'   in >'W   i'-  rhr 

buildup,  r%ii*%*  «**uip«*r,t   v,i ^*"r  ir-ule*«« -»no   th*>   im   l«!»ntition 

of  *Mitio«%l **chin« buiHinr pr» »«rti.   in  •'•• "-Ui^  wMor *' d 

not  o«t«titit» Miv *»'or orli-v l^r^r*.    HUB WH  «m*ure, ho*«v«r, 

th«%  c%|>lt.tl #ooé«  preist* «Mr»,   u",   -.nmdwH  -own. -11" ««««1 

«Ml  *»««nti»l  fri«   t»i*  vi»v -i^int   -if  »h»  *nii<vr.v ('D'il-1   ^e   «!*t'biish«d, 

•vm   if oriv%t* ••ctor perori*   i* not *.t*~nt«'<'   forthcoming. 

V*.   TV  lon#-t«r*  1«-« r*-iir*w>r.t<-    f •'»   "'MtO   ^o<1*  »•of* 

••»•ul*  iMvalv b*  iM» t i b» Mtt  t •  th- nuntr't   rinine tai   m*t i tu- 

tto»«.     It «•«!•  tc be  cor,» i<1«r#*1,   hn^w,  v*«th«ir s•««-  raliff in 

%•*   intWMt •tructur« covai U *M7.^  »~r   the   ^iv   machin« buildw 

braaeMM bv <m* or  othar of V- r«*«rMN>nV'i  vnr>«.     "*m wld 

to dtfficmlt,  but   a*   tn  •*« nM r* ^ort  or*Ht«,   it  mnv *• pew ibi e 

«o «volva * arata« of  intawt dHf«ranti ür for *alact«t  capital 

«eoa« Uatuatriaa *h«r# tha burlan of intaratt chaarac »«uld oth«n»iaa 

b« uniulv haaw. 

rttf.  Aa taportaat a«»act of aachinarv import« and rrowth of 4«»a«tic 

lif, u poMd tev tfca «»tamal  Maine» ramar ««it« for «riot* 

trejMt«.   **t d«*«le«l«* oountriar fac« « •i«il—• altuation, «hieh 

I« gr«atlT aeo«ii*uat«d i« aoa« of thw* countri.. b^cau«. of P*ucitv 

•f f«rl«pi iioh-ffi or owül r^ourco«.    "o^ UmiUtioM oau^d 

br  «hit f««*« *r« «»v»iid»W« a*» haw to b« »oc«pt«d  in «h« O«M of 

»JW pro^t. fia«Nl throM«»« «t«rn»l crwlit «ouro^, partioularlv 



through international  orramsations.     In the case of mvor public 

«ector orranisatmn* such   >.   •?" and  PTT",  resource contrainte 

n.ee.sitUe availing of «termi  credit* which hav specific  previsioni 

tnd conditions re#rardin,* 'he procedure for equipment purchases.    The.e 

in.vttabl« have considerable effect  on nurchasr   of domestically 

rroduced ecuipnent.      "hile thif. mtv be nsc.arv on certain ma ,or 

projects,   it would be debraile to keen such cases  •" , -union«, 

"hat would be »or« desirable  IR to  increase thr   resources of thee» 

ma.iop ancles so that  thev are less dependent  on external  credit.. 

If,  for this purpose,  «xi.tinf nrice* rf basic rods and  service« 

need to be revised,  this would certainly be considered.     In respect 

of onerai supplier credits h« foreign «nchinerv manufacturers, care 

needs to be exercised,  as the Ion* term cort of such credits «av 

prove fruite considerable.    The volume of supplier credits  in the 

case of Mexico had reached a level  of U~   <* «Ilion out  of a total 

•Kternal public debt  of US»  %0M  million bv the en' of Member  1970, 

and continued to mcrease during  1971 and   197?.    The burden of external 

repavant is,  therefore,  likelv to be considerable during coding years. 

In order to enable domestic capital »roods -nanu facturer s to corcete 

effectively with foreign manufacturers,   it would be desirable if 

similar institutional credit could be available to the  former.    As 

in the case of export credits provided bv TOT*,  facilities for 

deferred pavent  should be available for capital foods  it— purchn.ed 

domestically which    ould be passed on to the purchaser,   a«  in the 

ca.« of external  supplier credit.    This facility  is provided bv 

FOE- in certain case, of import substitution but needs to be extend«! 

much «ore widely for plant and equipment manufactured domestically. 

Such a facility could be raided bv one of the Fondo, directly to 

machinery manufacturers on term, similar to the. provided by for.!*» 

.uppli.r..    Ito nel for .uoh credit faciliti«, .xi.t. both in r~prot 

of h..vy rn.ohin.ry it«- and relatively light équipant.    4 typical 



example  of the   lattar  IR   ¡n r«;pnect   -<" T v-tors   -.ni   vTÌcult.jral 

machinery.    To the extent that   vho use c,~ nur h mchinerv IB considered 

essential   for better  produit ivi« -,    redi*   f icilitieo need to be 

extensivel" provide^  by machinerv  nupplierr "ho,   in turn,  mußt depend 

rn institution*1   support. 

1}•    Ta» concessions  und  incent iv^i1 

?0ft.  The general   pattern of  ti"  concessioni»   and  incentive? has teen 

described  in Chapter  II,   together '-ith  the nei pattern  pet by the 

Deere« of  ?0 July  197"".    ''Tiil-    the Veree undoubtedly constitutes an 

important policy step,  part i cu I ~rlv for decentralisation of industry, 

there are certain aspectn which  could bear f'irther consideration in 

the light  of experience of ope^atinp ihi.-; measure.     Firstlv,   it would 

be desirable  if a more selective  approach could be applied  in the 

case of new industries.     it  nresrnt,  ne" industries manufacturing 

consumer foods  items would  attract the sa we benefits as  those which 

are for producer poods manufacture.    A onerai   tax concession policy 

is certainly appropriate for the pv-rpop^ of   achieving regional 

industrial dispersal,  but since  the Jul/ decree prescribes the ODera- 

tlve pattern of  incentive? for  -»11   industries,   a selective approach 

may prove more difficult to inpl" unless this  is specifically prescribed. 

At the sas» time,  a decree of selectivity would be necessari and 

appropriate to channel resource«*  into priority sectors. 

209. For the capital goods sector, whilo substantial tax relief is 

called for in the initial yeare,   the concessions provided for in the 

Decree «heuld by and large,  orove adequate.     The influence of tax 

relief on investment decisions relating to large capital goods enter- 

prise« often tend« to be exaggerated.    While such concessions are 

essential M promotional measures, there ma    not be adorniate justifica- 

tion for any «pecial relief  'or oapital goods enterprises in this 

referti,  except for export promotion which is dealt with later.    If 

however,  «elective differentiation in tax relief is applied in future, 
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•- ,h. t« reli.f. .U.c.s.d     t--"'.  -1 f"th,r '" "*"" ->10    \n*rt  from the t uc reiipi. 
no-W  in r-erect of done.ticillv products 

of un to   10 per cent   xe  Allo--*-   in rwepecx 
, ^ „.t•    which would  PtherwiM ,•       rny   •*-    PIT"',  r^iiwrws and metro,  wr.xon supplies for •.,  r **••••   ' .«.„„-• 

_ ,;nn wV-ir*-  iq a form of  import 
hive to be imoorted.    This concession whic . 

t.U,uU. „».«.  —»  - « ' « "«•  -' "M<"' "r °-C•ln" 
„« for .«or,, of var.ou. Pro,u,„.     « —, ' "' '" »J11" 

L-.U! i. «... ~~.. —• -• -»• "—• " :f* : tt 

-,.» «Knnl^ bp Rrtenrfed in r«rn«oi 
.„ppll.. for t»...« four ''»"", ,houl 

ort„ d=».tic purct«-» -I-» of •»" - <—»'-"- 

«. r^rt policio« "< tno.nt1ve« 

«rf,, do-crlb-  in   capter II.    T». .«.lo—» * «">»«' " 
2   n.r, - «•»! «»*«««- pro-uc», *«"—.  ">.» - ««- 

^     T.P.C..    *P~» »rfr-i» - *> - «— « « ••""" poiicv non »rfpruat« markets can be 

«-«-—* ^Tr^'i r.^ .ff—H«*..* 
developed for euch manufacture. It m necessarv 

r.Uid ».—.—. or ».- * r - :^ 
.p.ci.1 ..l~tlv. „.i.t«c.. « -v o« r«~»r.d, »-. «      P 

Ti. » i. «i-«»« «•-«*• —" 'hould °mcm    °\ mil« „»iwativ. oowrtitl« «i•>«««- 
of tho.. product. *.r. it »»-*"* o.nc.ntr.«ion « 
«,. „».,»1 fetor ad«nt«.. 1- »«1«   ~ » h ' ln 

tn. «pi«i ««*. - — «»•f°•fi°" "j'j; •   „^ th.t 



- "^ - 

fully bear« out  the fact  th-,t P""h  transition con h<    ..chieved ver' 

rapidly and  this ßh^uld  r»rtiinl" takn pHce  m  the c-s* of Merico. 

In  ftct,  it muet necessaril" >'* *o  if  *•••"• ^¡ntr •  xr   to keep pace 

with other raMdl-/ develonirv ro\:ntrx«E,  partioulorl'-' Pr--izil.     TT¡íR 

cal? s for a ctmpidorable meaF'ix^ of deliberativo  planning   both to 

ensure that  e*nort F'irplunr-p   iro ore.tM  in  the met al   trine format i on 

sector un*  that su'-h  surpl ìsef - in,   in  fart,   :e eroortwi  at competitive 

pricei".     Vr  discussed ear   IT,  the  firpt   -n.^ot  calle  for substantial 

resource allocation in the  noitil <»oodn sector,  together with the 

accelerated  rrowth r,f mor*   p-ohisticated  r,ro-iuot ion.     For the second, 

it  is necesBarv that   ideiate -reduction efficient- must be achieved. 

Although this  in -•» task devolving on enterprises themselves,   incentives 

and fovernmentnl assistane  ^ n airi must undoubtedl'.- play a very 

significant role in the export sector. 

->\?.  In order to determine  export potential  in  thin sector,   it  is 

neoenary not only to institute a continuing survey of export potential 

industrie» and to determine pragmatic export  targets  in each branch, 

but also to conduct a detailed survey of export potential enterprises, 

particularly in the met>l   transformation sector,    ^or this purpose, 

all  enterprises exporting or hivin«* »xported  1S per cent or more of 

their annual  production  in value F lould be deemed to be export oriented 

xnits in this« sector.    The  specific needs of such enterprises should 

be examined  and selective  assistance provided   gainst firm export 

tarati ovw a period of time.    \ typical illustrative c^e is of a 

nediun-eized Mexican enterprise in the Packaging equipment sector, 

which had been exportin* a substantial proportion of its production, 

but which had been languishing for tvo to three vears without 

expansion owing to lack of capital.    It is only recently that adequate 

financial aasistance ha« been approved through one of the Funds.    A 

continuing study in resp«ct of euch export potential enterprise« could 

beat be oonducted by an organisation such as I.M.C.3. which could 



thereafter fMlo» un th. recir^tn  «f the.e »«UP with varies 

rovernment:-. 1  apene i e6. 

*n    *n .nternrise oriented .tndv would  hir'M i,ht   «ether asnect 

viz    that of  import  revirements of erportia* enternriBor.    While 

„port in* indurrlo, c ,n ob*,in «port  permit- for  ate«. Which are 

not   dome.tic.llv manufactured,   this  i*  ueuallv ver-   Uffi"üt  in the 

„ee of rn.ten.ls    *d components produced  localiv,   th^h such items 

nav be much more expensive  -uri   ,'ten  of different m»lit,.     In view 

of the n*ed  ,nd posriVUitv for   Wlorw «ports   in the metal 

transforation sector,  it need, to >c ordered whether .-xportin, 

units in this sector could be „iven  import permite,   akin to "bonus 

vouchers- ,iven in  nome countries,   for  the  imports  of anv material. 

,,d componente un to a percent^ of the total v,lu* of their export.. 

Thi.  should be over and  .bove  the imports of  item, not don^.ticail« 

produced or -here  imports «r. allowed because of the hirher price of 

domestic  inputs      Puch percent,^ could rWe from  V,  ,er -«i for 

exported machines products with a domestic content  of .0 to *0 per 

cent,  to .0 ner cent  in t>R , ,t of domestic consent  of between CO to 

00 per cent and  to  "> per cent where  the domestic content,  is over 

10 per cent.    The principle of such fercentaire imports has   already 

been ^li.1 in the automobile industry in Mexico and could us.fullv 

be .«tended  to other machinery sectorr on the above pattern.    Such 

* .vetem could be introduced for an  initial ,3riod  of five years. 

This would enable export potential  industries and  enterprise, to import 

..sential materials and components for export production.    Such a 

measure would also ensure „eater efforts en the part of loca1 manu- 

facturers of such products to reduce costs and price, and would have 

, very salutar, effect in thi. r^ard.    *i~. such import per.it. would 

be related to actual export performance,  except possibly in the fir.t 

year -«hen it could be in the form of advance import entitlement a*ain.t 

specific export commitment, during the year, there would be no net 
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reduction of export earnings,     îu^'n ,i linka^o between import  facilities 

and  export performance ch^ld   nolr.   /cry useful r»Eults  in this sector. 

1/1. Ihile  t¡>* orbiti, ire ade"uatpJy -'vailable,  the rules governing 

the ^rant  of auch  cedn; h IVO not  1 '.en clv-.rly  set  out.     There in a 

considerable element of admin'fitr' tivo Minore ti on ir.  this regard 

which may prevpr.t   n potential   exnorter ^: machiner' from taking the 

cedi  into account   in .¡u-tinf t-yprrt price--;.     T-'ith uncertainty regarding 

the avail abili tv  ruiH .riJitum of <je'i,  -'Mch tuv bo nnlified during the 

period of a year or incr-; between  -rjotat von and  -, final   invoice, 

machinery exporters often fi"'1   it  Hffiouit  \o incorporate this 

facility in  their  ,ir¡ :    ruotitio.ar..    "he calculation of the cedi 

bein? wmed  on direct 1 it. our oostr. alno rerultr  in other essential 

costB of eouip¡nftnt denif-n  and manufacture beir.,r proludei  from this 

benefit.     It  íB .-ocoimond:d,   therefor^,   that   (i)  - clearly defined 

ret  of rules nnould b» ¡-r-cribr-'   <nd  publicise r-ardmr the /rrant 

of cedie,   (ii)  in  tar c--r • or rprc.ifia r>-> •! iner- o-nort --notations, 

thft Secretaría de Hicieaar  - rr?.-li.o i>il<Kco  should be  in a position 

to confirm ta firns cuoting from Fe-Uo tvt  cedie up  to the per- 

centage prescrioed it  'he time would be  -vail-ble for particular 

erport orders,   if the del'ine.l love'   of integration was  achieved; 

(iii) while the level o.' cedi talen topev.hrr with the recent scheme 

for additional 4 per ce.it refund in the care of consortia and service 

firsie io reasonable for most   nachinery exports with a domestic content 

of 60 per cent,  a differencial  c^di at  a high» rate of ^0 per cent 

should be proscribed in respect of capital goocn. machinery exports 

where dorn -stic integration exceeds 3C per ceni,    (iv)  the cedi 

calculation should include not  ouiv direct labour cost? but also 

direct costs of engineering,  includine deigns and drawings by the 

Mexican unit. 
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•i.   *   ,  •   that   there  in  nome scope  for   ibuse of MS   It needs to be pointed  out   that  there 
•   „f •>,- r-opt   of Mexican materiale 

the .-edi  cvptem,   lirpelv  in respect  of the POP* 
• »,    . m,1Bt   vl«n v lVe , C per cent dos-stir content, 

or exponents since these must   il«n ...ve 

it  i. poesia for enters to ch^n.1  ^  «port- - ^ 
supplier of ^i.U or cogent,,  .t^t    -^tin, their •• *    - 
lie.     If   , — ,f— _ti^   cedisi*^,   it^ildb. 

H-   -e n.cess^ ,o *.*  —  no.-*!.. ^ -  the    bo.e 
• „  .„.„re  •>-t   tv,.,   redi  benefit   should 

t,M.    It   ir,  also nKfitir-  to ensure   , .  t    .. 
or, fc.l4. in   iC  to ¿S d%vs  ^t most, 

b. available  te  a machiner   "por er v x . .in .lkSB „o,, 
Tr   .-(v->  cifp?.   t'.IH tikes «ore 

from the  1»t«   of  filinr of  invoice.     Ir.     - , 
•    „wrh riet net s '--mri-ieribl-   frcm  the 

than «ix months   it present,  >+i<-h de.ru ts 

benefit of this facility. 

.f„l    if it -u> r..»lt in th. wo»th of -•»   «-"""»•    '" ,h" """^ 

, „ he  of ««eat  idvant^e  for development of 

however    prove to be      difficult condition to fulfil • the 
mav, how«v.r,  prove w „,_„*,.» of 

(i• fl.ld      • »or. nolectiv« approach in p.m»c« 01 o.t.1 tranifomation fl.io.     • """ 

dtffw«rt Motor« »v Pro»« to °« ~" offctiv.. 

„T. Apart fr» «.1. ^ •*«- - 1-»*-* *«- - '"^ 

thro,*. FOKSX.     Ai. vari.. -th th. donation of ..por« 1 

fTÌtraot to contre hu. .. *— - ^ ^. 1~ 
.i.h« y«r.. -ith « >»«.».* rat. of 7 »r o.nt.    » i. "«=—" 

».   .rport or^lt for .„It- ««- ** " •^** " ""f^" «ha« .il»" coltri.., MO» »«"* 
t.m viti. oth.r couptri...    I» th. o... or ,_,„,„ ,_ ,_,.. 
». «M*, »t 6 ,o G* p.r o.»t i.frMt for , P~iod of «, t .«-*-.. 

L „««,« of -h faciliti., for ~1~ Produo«. i. .—»» •— 



find needs to hm t-tken into u-c-,unt v-v ?'*.•." in let c r-nriiry» *hf- wirnH 

utd interest rit* for ruch cr-iitc, r» IL ti n.prc ".r. *.<• incorporiti 

in prie« bids bv  local  f'irmr. 

,'1P.   A  procédural   recoemen'i-Ui w  whi-K m. •  b*     ongi'er*-!   ir   ^ h 11   the 

examination  rf   the  dornestn.   ì-I-JIW.I   componiti >n   it.   •'.'•   ' IB<   of  iv .chin^rv 

export orders  should  prefortb! - bf- done c,r,i ••  rr.<* ,   fMtn*r b<- "OW"    in 

respect of e»por*   credi u>  or bv  tbc   v<;r< Ltri-.  •'«  "icisn^a   /   'redit' 

Público for purposes    f ••:< ¡1   ;^lc a >tion.     ~ir,ut   U.<   lesessment  of 

domestic content   is ban«d  on  th>   nunc forma'-,   in  he th ¡'»PPI,   *L«- 

aoceptance of  a particiL-r  ntrccnt i^e b"    n»'   v?*nc'  e'iculi be eguali/ 

applicable to  the  other.    Thir  v   ad re-'uee  the  tir¡e  m th     procesein* 

of proposals  in  the  two   pennes. 

">19.  Both in respect  nr DORt-ahioment «mort  .r* ¡itr  *v.nur*-  F(W~"' 

and pre-shipsMwit credit for  investment  inH  working   :,-itü   through 

FORI or Banco d>» Comercio   Ivterior IT- UV other  v-enc-/,   i*  ie »•c«*sarv 

that  Cerniate  funds  ^re w*de    vailablp.    ~hÍF  V
->S  not constitute'4   - 

probi« BO  far but  with  increase)   evi,ort  nwr >hil it ir«   in   tv e  -ipital 

¿oods sector,   f\u*i  recmire ents   a-f  1  ::elv   • ^   .nrr   is« rubstanti^ll" 

and need to be  available    t  rrl-<tivel- short   n^ic,  both  for vorkin? 

oapital  vtd poet-ehipmer.t credits. 

'^O.   *part from  fiscal   aid   financial  inventiva,    i freight  subside 

im provided which covers up to SO per ien+   of  the  cost  of rail 

transport to the border.    This  if  in useful   incentive, but with 

increased road haulage of manufacturad products,  nuch an incentive; 

for read movement of machinery nrodurtr up to the border "ould b« 

used to an increasing extent.     \ m-i.ior problem steme from the high 

ooat of shipping between Meiricm ports and ports in importing countries 

and the lack of container-fnovemetit facilities  in Mexico,     •fhile this 

la part of a auch larger problem of hifh port handling coats and 

iamdsxniate pert facilitier  in Mexico, it has a considerable isipact OR 

•sports "f do»#«tically produced ecruipment.     It  is n»ce««arv that the 



•i«f t irm ,rl    .w..„v^   -<   '-'1"-   "     •—   ^M   4tt,*nl,f>n 

., ^,r  ,,r,t.   mf • <1   lar-i-«--*    •  ^•**' 
1  Wfl  b« «ff»t t- 

,„l  t.^lo.1.  -^ ««,1W nt r*w*'t r,t •  , 

•>,!-»,     owl   f TM»T   ^rt«     T     '«••• 

>rt   ii "> "TUT   'iv"r   •     trlv *.. „ *•-. 
.—      .nl    v  .     ,f   •'!••   , CHUBtr"   thai     ^ 

»,   .,• -i     ui    rctjfi   \tion. 

..,     4r  ^^   -   ^h.n.-r.   ,Wt,   .-   th.t   -f  -ff-t»« 

.,«,„.        'inrh*- ìK    •«   tMf   -.option   *•«  rwontl«  be« 

••neu««»«!   *Hrour    th'    ..   .   •   •        " 

uiuül/  h:«v»   vf^o   t.     r   interna   • 

,     h.  ,.,.-vi-le:   t>r  «••»'•i   *>'*  "*tl,m M«•*l^w, 

iprlKl   fie»l'*i«  ""^  ''    b    " 
r  „„„»t.   thr^urii     ' Dort  condirti • 

«d  porvi«,  fir«  provi'*, or,»   .lt«rn .tivo. 

aun,il   for tv   nr-woti•* "f »vhinrrv  ^port?,  c*«ut»¥ 
to pot  up =<  > oun< »i   i <>r  v i    >« 

of princip 1  -ch.nerv exporter. -Mr»   c«ul,    cr*   m dor, H*»«- 

^1 » * -      lt.,  ,<w,l   -trnW  Pr-te oWt  ~r*«tin* «r«M* of 

-•   „««itiw h..t  <«pplo««nt%rv  nroduct«  pr. 
•ntomrip»* prorfunnr *or>-.<mr* t it iv« 

ttot   th«. «ouW  c«*i-   -*   •  «   ** •">**  *ff°rt"' 

-•>    It i. .1- — ^   to   ,. th, r^-t-v  iMtr-t to   ' «r^»* 

•   .r .««vrt-     "hxl^ mur.   H-tic «port tarff«t« 

comet  obvíouslv b«  %c  iev*l Wi"   inr ^ _iM.  if 

„or, Cr*»c«i%r«t«d «fforti «^W *• "*d# b'  * n* 

^UMt of n.« u.U. or ^ —r —o,. •. tM-J^ 

.MWi... ^ic. h«. «-.t*ti,l  for-i^ p-ruo». Un    .^"^ 

pel^ilv « ^ .utatitutio«.    «ov that .uch .M Ha. «hlfMI %. 



,n     I '     < •*"-''"'' ••'"•'   '  ''' '*  ' ' '"• 

•m»lt-n#.ti«    "t "       ,    :     "• r'*      '•*• -r     "' ' 

,pl,r,rh    -n.fi  »•   !   i      i    -    r'fir-\n,'  ' 

th->»   <• ui  *<*•  pi'»"" r tv* i '   •       •' ; ' 

tr.if   i»'«rjw,t  "* ••! * ! '     •»"•"    ' 

t!.; 'i.-'*     Vit*     ;THrT"   ' ' *' ' ' ' 

' ' .    "-or-i»r ir.-i iBti't-fc'   u. ; ¡ 

un' i -il   »>v '> T*     "W.i 'm«íf.t. 

• r • i   ' , 

i        , •     .•      r       '       ; IK t' 

».       * ..   • ;,f r ''«ITU t"V   "ti 

I 

~v,«.  f«rt )»»i  JT\ 
«». t       i     . n '    .•li". '•-•I'f'í    . 

th.  \, ,T-1   r   i'i''.ftri-;•    >i'   "n--.i;  r1  r .; "    i '-»'T .•"
T
" 

e-mi»   t*  . iv*n      fin -<-r    n -i* v • <»•   ¡'       r 

,•-   it;  'ù\to mbH*' fit i   ! ,   • ' •'• ;1     '• '    : '    r "' 

1     •   -»if   ir 

•ir i ' *r • ni "   - f i 

^.trl'i coulí -lV.ii   •••• thin nrom-JTi^        •'•»'-   •-   "^  ••   P-    • 

ootrnti-1   for   • vH*  r '-•''   ^    •.«rti-u-ri.-'   ' r- •     T^.    .n.,-r tn« 

Ä •_    „.    .,..>.-   • r.,.»o   for '.«-iv mftchcuucnl 
UHUll M»" min-i*—* — *-' -^nn"""tl'   'r'     •* * 

mdu«trr.     It«« such   it  «^•t»iv«   vT;. r.rri'. . ,   r     r, 

«d   -p^r..  f«r Proc—  -'^M    .nd   —     MrrTirM   in.-.r.-ri... h.ve 

e«Mt<Or*le pefnt^l  far m»ufv-ur> f-r  t.-     .r  m-rk«t.     It would 

W tt^Tul   to h*v, , ^rinl   .t^* -^'^fi  wh-'h   W°'i:'1   hU'hlirh+ 

.p^tflc   it—  ut'  ctr.nonittr. h.viV mr.i   reo,,   for the IT «»*.*. 

Xr,   «pMt,  «hich -cull  b,,r  ,«,, wo«,l«l^txon,   x« rerardx^ the 

„t«%  of .«port« th.t  ^ul^  be n.e^.r<   m  «...-'    e,.«.      TìU« the 

j. IL.  II-.^.Ii '-a"   »w»rif-r"%fflm*- >'o#r noi  rule 
r«e«n« r^ulition in r««T>«ct of  the  ^^    w ^wn 

* *m «fn»rt^ r- oort-orientation to 

tH. ^«.t of 9^ PT o«t    *1 «or,      Ti «n, »*   -n.Herei,  -h.thW « 

*• ou. of o^ital r« 4.  pr^uct,  «d ('^^n.r,*,  tak.r. ut) por 



...   - • ,   :       i ,-      *»•--. •',-«itw 
- >•,' !    f-  r   ! '   «  "   *     '' '• •   • 

'       '••••• T  i  • *Ji2£JJ—'--'- •- 
, i - .   j i    * I * a    U*rt 

• _     ' -i',  .      •    . ;-   '.   *     f   '    "'       ' '    '" 

arMl >«f   •' t    r-v»   r.   . r    iv      >   r      * 

i    tin   .(irr i-   u; ;r«.-i.  -,    > •    ' *   ""  " M    "' 

^.   -„ir   ri.i  t    r . T ' 

. ...     .,-•.••     .   •   r  - .lt¡ .        i«»-ur*    •"•» 

.... r ....,•. P     4V.    '•*•'» 

.  -rs* .„-r i    .   :"i' 

^ichi.n*rv   i • -»ï.--   fror.. tr. 

VI if*..       'Hill    f     ' «    "' 
, ,-. '.     •• . <    •» it   r  . i "'i   ' 

i,       ,.   „   . ,       • • i , :    -Tí .   r,*."K-r *      *   ' ' "        •*«•» 

,,    i   r i   /•   ,V*P   »*'",i,ri 

»f. .    r- nttB 
,..y..^r>   p '  -,   t .<•   r   Bi'l     - T      \r 

i        •        •(   »Hai 1 V»        • r,   «-, ¡"lì   (-•••T- 
or Br-tli    ix*"   no«    ne.-.. * •> ««m iv 

i>r!)l>'»lis   •"1t   *<.'-•• 1»   H; ..... 

prcx»'irtion  rouir'    -lt.)   -r»-i^' T#.t-r     '« 
„j     _.,,  ..,,..   t"»»    •». "*>"*  ?**•* 

thrffiFh       pr CM«' -of ne-"« i   MW    n     ^*- 

l«v«la.      -irrtlv,   th-r    bh.-  11     -   f»   r 

iwtuitriM,  «» ioh  •    i4   -fiel •«•   r«l  t»v 

iM^fti««.   »«^ of U-*   *'«^   ««uV  '« »uwu.   Pr-i^ •!- 

1« tlw  «all«  oOMRtrvor   -'  tr»  rt|ft«-     ^ "»>"^  "•••f** «-«W te 



ifi; 

A- 1 >.r 

!    ' t 

f r'     'Hin    '.r    >i 

r, .)   "i 'rr.f   • • .r  . 

• r   n.tr        n!» 11' r  - 

,»;  •     li      » p     -(    i, i #»v  ' 1 

-• i if -r   )ri*"*T"t i ir. 

t*   •     f   "*p«rimi"   '.»rit^l    ."«-vir,   ••**•!'••       r«*l-r, -1   ••>.••*-!-'      '««r,   » v •. ir 

,      ,1       !,.       ,« i**t    t       •        ;     T        •••-'. t"    . •: .      •    r .    < ' . ! -• i 

. i<:(,,r  ^.,ntf     f   t»f   r   .-i   r •••*•"»,   '•! 

.-»fw '•      if   P*»   ' ""    ''   'h' ;•   ;   < 

71 .!•'*«•<      IK'    IT".' !•   • I    »I !"      >' '       f     " '*   '    •" 

• t J1,    pr    ^   •        '••'I- T   '•'  " •' '     "r "* '    ' 

u  fir   ii i.nri'l'.     If   " •    ' v '•• '     " ' 

.r   »•   '»•» ' M'   "• '     .   i     ^ nr ' -1     • • 

T+,>  »»p.,«»-.   i  "'•«1     .'»'I   '     T    '   r      "'W     fin     , 

•list»   tM   >••*•   •'   >»*      •«•*<••   "<•    -r   -  ""••   ''!>r.   !<r 

mm %"**.      "*>«   -    »-•»rw   T  iiv-  -,   tt»,r      "»-n*-   '     ''•' 

hvt   ti-  uff»  t   ••   tr.rr.r,-   .^ • •   .**>•••.*•*. 

in  th#   r*ri"*i.      Î'   f»v    '»"  '",r   *   r     »»'' 

for »»««»l»,     **   «ui    . v<   '    f   'il"- 

camMUvf  -M'S   i»»>r*»-  ' r <•    r ./1     > 

1 <*»#•«• *•   <» »l»»l*»r*^ *'l'f». 

r><j»>   ii.  t»w   "•''  i''i»'irp  ».l'',Mr»r  *       '*< 

tesori  1   <* r«r»<-«»l   1 <>.• l   ,•«**'   »    '• 

!«<-•«« iv««  »r, »    '   ' •• >iTtr  .     P 

th#r»   »«  "ttMwriH» i     f,i 

pr"-'if%iar  m «hi»   ••'• >r.     "*.' 

Iti»   ',1*4» ir ir-'-"   >'    ""•<   'H"" 

• r,     »ni' ubtt;'-1 v 

. ( if i     a    v in«r 

v       •   .r Ti '-r  '  IF   i.r**   ' 

*•.„•*,   t     -• nr *-'-n.if t« * <rerF 

11 ir,   : r   *i* » i   e, 

. <i, r»    tr        ••! •••  it» i- r   ir 

•(, .  •  ¡       ••   ir'x-f.t    ••ili   \r< 

t   » .e- .r   . o-  ri in  X ion, 

,. • -1        i •» M<r     •   ' ' '   si.b- 

,    r   r:.»   t      '    :•• ì l',l*"3i   mH 

.   ,   i„-   l.'rw-n»    ,r      mr<\   -rmt-.n*'   -r. 

,     i»n •    UT»" "i»r *   - '"•'*# un  '»tir       r^ 

. • ^   . f   <>,.    ;    -ir pri'.,rtnm   ?«ipi *^- 

p,   -tur tri   •'   i'   ,:>   l'ipit«1   roiviF 
iM.r.1 ri*    >  t»r  '***'  °*4 *-•*• "***   ' 

••ct«r  in  th» r r.^t   mit * •'       ^»' 

i   '«^-.1       > >i»    r^t »r.»r    ;rrt*i«;:   -'fi   1»1\baritiv« 

pìmmim « Ï-U»  "••rir * ~- n-rf»   ti»'   »n-r»-«. nr  -^r**e«. ^f tht 

fW ein« emtmt* «a   ,r  ••   *».*r. *••• <i»vH->««t  -'f t.orh      1-J««r 

«^.t far •^.»»^  »r^iurti» <*m*»m»*,   •«" « ^«r t0 ***e°l,lt 



f. r  re. "*i « *     ' ' ~1"'1' '   n i    .! 

'•Till • t   i-<   p"! >•' •"*' 

- i      .ti..' " ' '•' • v " ' '* '*uofl 

„ ,. .,• -.-.-.r.   i.    rti'.l    in  -  rel^'v.lv 

,  ri.   ,^     <   t^l-n       n,-,K.       '-M '   t.,    ,>*»•>.   .ttht... 

pofBiMi-  excert.or.  •-•>     r-i/i   .     i'1- 
„,*•    ^  l.-,r     th.ro   ,•   —.•*,   - • ,   «or   —-t -   ^urfCM 

cv,r  the verv  v*,   «>>  «Mv.rr.f^   ra, ."  -   -—*   •"W»* 
the ,r,eï?  - v-    n=   ..^" wwc,   .P .,;-«.u..l   "-  an-   :«*r«_ 

of  econecu^   xnt^.tinr.    ,.,    .,-o^n-txor.   ,. .ore   ,,p-bl.  o,"  .ehxev.- 

ment   in thir  r.^r   ,hnt   «v--   -, ",*«!•  pirwt.*. 

1 ^.     Imtnl  con^iUgl_pr" 

*    *    ....,*.-1     to'irv .nrp'ift.v of capital foorls 

J   ,„   ,u,-  +vi'fr.    ^ince  the cover.-*« 
manufacture -  -   ò**n   'vr«H   ir.   t   xe     >-.*>• 

to,   v- r-.r. -e- • -^,   ""ft i^ «"" n^^"   ^  t0 haV* * of this EI croi   \'   f •• <-T'   <-" » 
,'^^n •    another.     U  thf   ram«>  time,   it muet »iffiificant   impact   on one i O.TI OX    pother. 

^   •*.        »,    i„-n   jf Pacific m^ruf'S   '^l'1   differ consider- 
b« «treeee^  th-i  •*«-   i"M"   J    "•*" 

-» •.- f,r «-.(.'iner•••   manufacture,     m» .tlv  in respect of   >ai IicuUr nniictr    or m,.(.,iner 
r      „<-.fnr   i>    tV tiohiiif bvilHir^  sector fwdera 

-, „„„,,,1,,.   irt   of noiiciee 
it-rti-««'i« i'f'*'"'«,0 """rrr,be " r ' t   „ 

th„ ,p^o^h t, th, -tt« or 'nv«'»er.t «fm.   '..."n„o„ «»«•-. 

*    „j   ir rlí>tqii     in no  far   ia sp«citlc 
coneiderablv, both  v, con;«* anrf   m net.i.. 

.«.•r»      ^uch oolic-r m-,.rire-, cannot,   at the sam" tima, proiectB are concerned,    ^uch pon«.. 
*  t.oUt,d  fro« th. overall »ocio-concic policies »d proff»-.. 

of the M.xican «* ^ tax.  point of ti»e and .»t nec.s.^ ly 

b. innati «ItMn .«eh , nroKr^e.    It XB in thi. context that 

IJT-m«*- - r««—ati« - ,o«n ^. U -1. chapar. 



"ine* -»  1 irre number of  irn,m'< wer*1   l'ivlv«),   the   'lnrunrnns "f th*:F.e 

irjv*»ctB     ni    ne« esn-'ir, L ''•(<•.   i    tv   i      .,<>''     i,1    >j.> .'.      '   t; f "«•      •,* l'r   '• :•• 

ctp%bl* of much mor«   letali •<'   jvJ ».si«,  Vxiy  r'p;ir"U<*) ;   u.^   .n  th«;ir 

int»r-^ì'ìrM»rli'-'Ul1    effjrtr   r„     r, '   ,.,i    ì   •( t>Tr     Mi'     for    t!i.     • •Clrvunv    »E   '• 

vliol*.       \rirp   thi--  tiW'   u   "Cit.ii-i'l   \i    '*"   'vnt\   ,'fio1'!  e*ctor,   the 

f«fier ti  Mi-e its 'if th"R<> K  i   "• 

vrirt  oui-»   th.    iwfJic'     .r   •';'   <   •<>. 

•mph*r i amé.     Theri-  w   " >        ¡ 

vili  pl.iv   i verv deterrirvint 

future  industrii¡   "'ev 1 VOT ,?.-.- 

'-•.•/»   f-*   iif fi. (»('ì     ini'1   ir,  .-in v detail 

i '   , ••- ' .      •  i t<   •       .-   '"'f:ñr.  r-O'if'i t   to  be 

'Lì     1'      ' y<      11   ;v~ l.i-v   n .c1, t^<=   in fence 

• v :   mer'-  r-ir,   rr>i(-   ;r.  ine co-antr-f,f5 

It   i'.   •M..»
,
»
;
 •-. re,   ffiícr.tinl   th>t  prioritie: 

and pr^KTiBBe»  ir" cl»1   -l" refina    v-r   ti     ne-1   p'. •:=<•   of fie courtrv'e 

induotnal  exTrinpioi,   inr4   th- t,   1omt-.;tir  rrrc";" ;e^   ..ir1   factor-endowment- 

ir* effectivt'l''   -h-u-jit1 P'i   for   >'"•     <v- >vnni;r t     f t'      c   ,rt.T-",r-  economic 

objective«.      Jr¡  thiF  /T'. 't1    ;>ri"f\int   tho  r-' 1 ^     i   t ' r:   c   oitr.l  p^ods 

••ctor rhoild  he ñivo*   1   irid   pho-jl-'   wdoubt di - récrive ¿-reit eifmifi- 

c&noe   oíd  emphanie,   ;~c   ..hit  'Ae*i -o can  oecu-v-   .i + f  intrinsic position 

a«ofvr the lavanco  and   îr.d-isti lilised n\ti-^;'  < f the -crld. 
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