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INTRODUCTION 

This outline is only a summary highlighting the agricultural and machinery 

aspects of six reports published by Economic Commission  for Africa on 

Engineering Industries in Africa in ge- eral  and s ibregions in particular.     The 

general  statistical  data on agriculture,  population ad industrial  indicators 

are    not  included in  this outline.    Main emphasis is  give;  towards possible 

areas of agricultural machinery development by 19p0t   specific industrial 

plants  that are recommended    in i.-.dividual  countries and recommended eco orni e 

sizes of plants. 

This outline is exclusively prepared as the basic document towards UNIDO's future 

activities in Africa highlighting recommended agricultural machinery plants,  areas 

of possible  technical assistance and scope of co-operation among the countries 

of Africa,  Regional Commission,  UNIDO and other UN agencies. 



1«      General  indicators,   imports and production 

Statistical data on areas,   population,   population denr.ity, 

GDP and   c/o manufacturing  rector,   import   fi-airon on 

agricultural  machinery other thin traetorn,   tractor:: 

(average  annual   value   l';07-iy.o\   ru/mv;,   local   -n-iiK'ti-n 

of agricultural  machinery ;>ná  tractor;;,   pu-irr,   transport 

equipment,   and alno  production  fijairoi;  lor   r.teol,   certain 

ancillary  items arc  avail.-bl^.   I'n data   i:; available- on   rmall 

engines   (l)       for alieni tirai  ura^r. 

'Î 
he  imports arc   not   very  significant  ami   indo -erous 

production is vory  limited an  sho-./n bo low: 

Value   in 000 US  DoIlare 

A.AgTi cultural   I Machinery 

I«       Snst A Trica        a)    Tanzani; 

b)     Rhodesia 

IT«       Hort!',   West        a)    Morocco 
ana Central 

b)    UA1Î 

180      (1963 estimate) 

25f,0      (1964) 

1870      (1963) 

6OOO pieces  (I970 estimated) 

B.  Tractors 

I«      East Africa 

II«       North.   VJegt 
à Cenoni Africa 

Nil 

a)      UAR I58O      (1964) 

2000    pieces     (I97O estimated) 

* Refer appendix A  for  lint of publication 
Figures  in bracket  reí tu- to publication serial number 



C.  fWJg 

It      Enrt Africa 

II.       North,   'Joet  .ir: 
Con* ri 1   A! r le* 

Nil, 

ft)    Morocco 

b)    'IAH 

1?        (1961) 

P30      (i-«••:) 

10,001) pi*-";    íi'iV' <íf*t,mt"d5 

-Ciinr / i 

EronoriK.   ..i.-o-   •••('   ;>lu:!;    ( m i r. mum o- tra*' 11 v ,   Í!X"<1   t-:ip ï t • i f  o'i'put., 

floor   a*'*'-»   í't ••:.}   *-t:-..   < = f.   .iv t  . -c   *-it''-.   '.*;;       •   'iMonr   u {'   : .'» 5 hifï 

b»'f»n  r«'   *if;' •• -H'*"ii   11.-   l •-,        IJ    '   \-''   ,    r 

u)     han-!   to,,;.     .».      n.-T n.-M:. 

b) a.*'i '* u   * "r-.t!   n.ii'1 i-.  ••-,   i': r   . * *-. - ir : t¿ '  .uni   ci, H i v.'it í t«'   ;;"ii 

c) íi,-;ru. .. *ur i       ..   >,:•   ry   I"f   í-irv     t,i. -,    ;l rr;;í. i i, •  .»••.<•   :t rtm* 

d) inte     i-    r '":i.ii:,t jet.   i-»- ''.r« *' 

o )     pui-.r ü  i. t. . 

\,       ÍYrjent   :;'    'ur  .<( firifrfrin;:   n.du : i- , -s     ( * "' » ^ t -11 ' ' > 

Tli"  .'-tai 1:.   ,       '-•'   ï'rr 

r*»»spoC *      t"    ,1, • M .        •   t UÌM 

'   riatu,   o-'    "..•,.,,.or i r.;*   indurtnon w^th 

.-1   ; * i  ry,     tMU     ir'Mf nfl  í ::    , t.    1 . '" 1 U'd *       '.'-O 

data   IB  uv.it »íM--   >.»n »•-. i    •. t ¡   •   j>];int    Ur ,'< l io:,,   :"'>'\i   t   ~u,   yr-duct 

r*Micif lcrUiO; ,   rapacity,   -i.ir.   í utanr- '     ->-,-<•    - t-. .   .ir-       v » . l--i t> i *-. 

fj<h«<  co.ntr  <'- *«•   r<>n<>rt;    «t.;   r«- •». ••  , '    ;   "   ro    >rti.   h,.v<     i      •*<•.!  dita 

on   tho   r,-i»o. 

T^atiií*;-'   r-o w>   * o t -r J~¿. V- i    I * f  ' .-' 

üumnmry    •'' dr~v • '   --trac-ture  of  o T¡ -1 »..MM- ¡n**  pr:>dtu"tr   { I M»4  rimi   !9Ö0)  i, i t h 

I renport   to   %  ne. i tr¡r«    (ir,   ?r>«  ,*r 

tntormoJ ut«-   r----'    . fi  hf;>:ti1   t»T""   i •'  ;»v 

*he   fo I low ! r      ' *'-   t * 

t JU-   fi r  caí 

>»'-   ( ')• 

.-i 1   f'orpí   tnà   t or 

« *'.   t*       >,i' t : no  pro« .-• t "d   i*    t»i"  ronortts  un manu l'ac turi T' 

poraibi Ut lev  ¡if  vtiM>i'í   i tomü ;   -Util   propos-tir» rolat«*  to demand   proiootíora 

for   I'M)  ). 

I)     Ikmi   toñi- .:  T    -.;• : ", 't   "Q 

(a)    Ut-'t   M 

îj T*ht  t«ti»:,lvd curmuaption of group 695 (tools  i or uat,  In the 

h?jid   Jid with at,chime),   in 1^00 is   -bout  2^,000 ton« of which 



between  40   jnû  SO  i». „   ctnt  ml1   .<-»<<• m* r  %      •   »     , 

r*c»  forestry,   i.e.,   6p-.di.,   fork»,   hen«, llc.»   -wl S0      60 p. r ont 

of other  tool»   Tor us.   »„   th,   h JHl  or  ¥lth      (.,un^(   à  ^   h ^ , ^ 

Plier.,   pinr-.n,,   flp..r.„. ra,   ^ t   ]   .lltti„f. ,.»,   ..rn,      v,      tt   M1U   bl ' 

cjmmnttl  th it   «bout fio iv. i   e,,,*   i-   .•.•,..!, i   , .   ,i. » 
>• ••-   A»   i»--^ .   in   th.    ti,r-.r, ,iion   v,rt   lht: 

rest,   mainly   tool»   fur us«    wuh  ^üun, o    .r-    u.port. d. 

Thi    BlMKUB    i fur« o, , j, »' «:i ty  !-->r i«u(. h  f -ci 

tons  per  vénula   üid   ti:-.    contiun» Uon   would   01 ou  o/ 

following  c  pu iti, ti 

H   i»     hout   600 

M- tori. 8    W!th    th. 

•   i t r ./inur.«   -<jjd 

•oit?   l'or  loci  uso 

, UC>   t.=r,a   of 

• ifc-crin,   3,000  to,« of   •+ricultur.-l   h.iuì  tue,; 

3,500  tona  ¡ur   vmum  r-^city  of otK r  h.uid  t< 

and partly  i,r cport   (TV •«".•.,   : ...hon. y),   G!; -j,    : 

JUTicultur-.l   h .id  tool,,    JU1  ;>|it0(l tons  (.f üthi r  ttjù]i;  ff r Uc ^ 

«•0|      Ivory  Const    1, MX)  torn;   of  ,Vicultur   i   V^id   tods   t/.d 

1,700  tors  of oth.r tools   for own  us,.,   SUIT.  |lim,   7CX)  tuna  of 

««rioultuci   tooli.    j»d  you tons  of oth. is  f.-r   loci  un,,   Ubvna 

800 tona of   incultura!   tool«   *>d   Ì, 200 of oth.r«   fur  loci   use; 

*&H   800 tons   of  .-^cultural   tools   md   1,000  Ions  of other hrjid 

tool«   for  loci   uc,   ,Md export   (iùn^a,   li'uni;,, .,   (¡um,   .,   ÍJ^bia), 

Upper   Volt.-, or :libtr 600 tone  of œricultur Î   tool»   <;id 000 tone 

of other tools   for local use   -jnd export  (TJUO,   J ihoacy). 

*)    %^th MYic ca 

tmr JÍ?»      H mondai, capacity for «uch factories is about 600 ton. 
jwr annus and consumption would .ilio* of fsiMnr,*. l.-T !      , ?,        Qi 

oapaeities,  takir.fr  into POn«i,i.J*\       ti  laütor1*3 Wlth tte  following 
*tfion of about  iJS LR Í   a PreB"nt pr&ductlon « th« tab- ».        or   aoout  ¿,540  tone - mainly m   the UAK (1,300  tone)i 

ÜAR -  2^000  tone  of agricultural   hand  tools  per «nnail, and  3 000 ton- 

P«r annum capacity for  othsr  tools for  locai ut   1 II    Í exportj locai uw and partly for 

Sudan - i.ooo ton«, of agricultural  hand  tool., 

Uh¥* " tnTVrul f üther  t0OlS  than •««^ltur.1 for  local usa ana partly for export? 

ÎUnisia -  1,300   tons of *~icultural  hand tools; 

Alfri. - J 000  ton. of. riculturl   hand  tool, and  3,000 ton. of ota« 
toou   for local use and  for exportj 

Morocco - 2,000 tons of agricultural hand tools. 



§}    Euri  A«Ylc;\ 

Th* ««umaUd connuoì lion of group 695  (tooli for u«# in to« hand 

©r «achines),   i».   1#SQ  i« av»'»ut  40,000  ton»,   of which between  ftC and 8J 

P«r cent  will   cor.sJRt  of  hami   lo;., ir  uf.cd  in  agriculture  ani   force try, 

I.e.,   epade»,   '.'•- vît*,   hi^r,   etc.      It will   bo  aar.ur.--ed   that  «i-n:t  half 

thenf  roqmr*?rr;,t», ire   importe*.     Consumpt ion  would allow  of   factories 

with  th«  following  capacity i   Kenya,   ^OOC  tone  prr iimma capacity   for 

own  uetif   Tar.zai.)*,   ',,000   tjnr.  per  arnun capacity   for own use  and  exports 

labbia  ',,000   tr.riü  ¡er  annum  Rhodoßta,   .»,000   to   3,000   tont  for  own   ue©i 

Ethiopia  and  Xsrebia,   ¿.OCX)   ton»  t®r annua)  Madagaskar,   1,000  tons par 

anrua*    Such plants e*iet  in Kenya, Uganda,   Rhodesia and Burundi,   and 

present capacity  m  th««e count!"«« i« probably adäquat«. 

a)   Xc«t Africa 

fhc f^rat group in tht »achinery division i« the aanufaeturo of 

power gent rating «achinory  (?11)  for wfaioh the dornend in I960 will 

aaount  to  60,000 tona.     Of this,   60 per cunt will  eonaist of internal 

ooobustion  engines  and  20 to  ?5  per cent of st».-\m 0uncrating boiler«. 

If  it   la asaunk ¿   that   about  hilf tin    r-quir m^nta- for  internal 

ooabustion  tngincs en  be  mit  by  local production,   Bay up to unit« 

of 50 à»P*»   thin  then   is  roora  for two  factor us uxh with  an 

output  of about  10,000 tons p». r  innum or  l^OOO to  ^0,000 e,:»t ino«» 

S^c main  aarkvtc  for  them   ».-nguu.«« will bt   Nitt. ri ,,   5ierr\ Loono 

and Ghana,   m  order of  import met ,    jid  thi    f.-.ctories  might  be  located 

in Nigeria  and 3ie.rrr.  Icone,   ur  iüU m itively  four araallor  faotorie« 

producing  from 8,000 t'">  10,000 units per .maure could  be located in 

Nigeria,   Ghana,  Sierra Leone  lod Scnog&l. 



b)    ?l<»rth 'fri 03 

fflciuJhe  ff,rPt KrCUP  ,n   thonon-)jcl*"cal  «chinerà  division   »n   thr  »nrui- 
lacturt-   of  ,wr ^..eratmM  mac winery ((1);   for  wh-«,.   tí.,    i, ,  ,. .,   ..    ,.,«„ 
will  a&our.t   T ,   lì» ,u'0    on a   ir:   the   uuj-r.ywn  and     \  ...      <  .-     '•       '   ' 
Maghreb  count, iet '        ' 

Ot   thit: ,   (>u   >,*•?•   -r.„t   w,'!   ron-mu   of   ìnìniM' 
?0   to   ?5   p.r   '.:i"U   oí    .-.tu.»» ,tmi,itlnfi   büi'.;ü. 

Jrt.hj;st Ion    , :,, 

in 

' i fifí,   am 

If   It   is   am.u» »Mí   Lh.i t 
engines   can   be   ce:   tw   loci s l>*' Ju.iC   .¿tí» f     iX i y    -4^,     £Q     j     i  *  r*     ••   *"-"•• * 

ie  roo„i   fa/   nt'W   -..paci a.^  >,f  <iU,jt   it1 Y< / "   '"   "*    ""'   "*,,• '   "' 
50,000   ei.f-jr.ca. '  "  *   """''" 

r% 
->ris   IH- r ,jtr,   i.r   .}'-,,•, 

The   n.a>n   marKfi-t.   î  >r   tu-so   *;n. ,rv-,   w:    ¡   i ».   t,„ 
Of   t.aal   forisucj .i >n   m   the   t i>-r.y :or.,   „i...r. "i   „   ,-      - ,    , 
producer  uf   irUru..   ,. cn f. .    .iri   ...n,.i. ..     .*..„. ''.   ,    "'.    '.       '"    ' ' '"' 
Algeria,   which  w¿ ì. 1   .L!l, .0    ali;...-;-. .;«,  -.r  .   "lt    .'' , > t    /'.    ''. ,''.'"   .'     r' l 

countries.      IVo  intono     ,mch     Khar   o.,t,.t   of   ,t,'iul   '.•      . . .   . " "' ' ' 
or  2?,000  ton   .S,i   v   •,, ,   eì   i      ,.   t-   io-i   J      ,   i >' '   '*"'    l,-uUB; 

At>manA  A,  ,. \ * E:'   •"   E>e  io^«d  -a Algeria ito cov, r  th.»  *ro)- 
demand  o.   hgaru>)  4tt.  m  th*    j¿H- ''UJ- 

°)      ^-t   '''rica 

The first group  m the machinery dwieion  lB th# mamif.otur# of 

Powar generating machinery (7ll) for which the demand ir,  1*50 «ill 

aaount   to   3Í>»000   to  40,000   tona       Of   thìfi     ¿n 
' '"*'    U1   tiUB»  60 per cent will  connist 

of  internal   combusti on  enrino« *«H  sn  •«  or uicuiea and 20 to 2^ p#r cent of e team 
generating boil ero. 

It it  is aBBUaJed that about half the rnuireamu for  ijiternai 

cotation engines  can be met by local production,   say up to unite of 

50 H.P.,   then   there i6 room for one Urge f.ctcry »ith an output of 

10,000  tona per annua or 1^,000  tc  .o.OOO  engines.     The Min markets 

for these engines will  be /Zambia and  t«v.     , / txiwvxn ana  Kenya,   m ord<«i   of 

i-portance,  and the factory mlght  be  located  in z«bi* or 

alternatively,  Uo Mlllir fÄCt0rie8 producln(f fr0B 8|000 t£> ^^ 

«»ita per annua could be located in Kenya and 'Z«b«. 



AGHIW \w>\\ i"''i:ra;i,5 

0 li • r ".r '» 

t,     (  r     tbout 

13   < ati-irttt d 

The  cono ifi^.ti «n of the m ti grotp,   o,;ricul turai maehim ry,   ito», 

(71?)   i»   . T.tim.t. i    ..t   -bout   110,000  tona   in   19^0.       ll^ul't^t   C"it'-i*urK« 

aro .idrica l tu i   ì   ti • .ct< r?->    -ed    ce- a.}ori> U   icyunti-,,   f. r t.tv.i»n  !K> 

and 60 p- r   et-.-it   oí >•< ;;t;ui:,j tn.n,   i.-. .,   V'^i''• 0  twta»   ,•- r  ar.nun,    u\d 

agricultural  a .rhin.'iy,   md   ^ pi i i..*fC* ;•  :>r pr» ;•-.rx .r:   "U"¡;i cultivating 

tho  soil,    for  h   rv-,,îirif,   < tv .,      cçouî.tin»;   fur   ¿t'   :-r  < 

20,000  ton»   p. r    jinuit.      Th»    tot-.1   con:;..aption   vf   ti  .etc 

at betwv.n   )U,()OC   ani  40,(»(»0 mat;,    J.C!  b-t~   »n   2?, OC'O   .J.U   3 ¿',000 of 

up to  about  y>  b,},  *h> uld U.   pr >iiuot d   j.a  ihr   r.inaino-, r  imported,     In 

this cast,   a 9ub-r«.fe)->r; J ra..ric. t  ib n, o ;-.s .ry  and .ut,..ria   aid Ghana 

probably  off. r   Uu   chi 'jnr.t   location   for ruw  pianto. 

It  would b-    •".  air bh   tf>  h .v.    cloue   ro-oj«.ration  and co-ordination 

between  th-;   pmdue, rs  of tyj--«- s  ana   ice .ta^-i i. .s   fcr  locally produced 

tractors.      P< rh HK,  the   production   of i.ra.il.r unit»,   B .y,   up to  25  h»p« 

ili Ghana with ab^ut K;,000 - IS, 000 traotors pv r ainuc, and production 

of unito about «'5 h j>. m Nife, ri . with -bout '5,000 - 17,000 tractors 

por nnnum would  ¿.iva   ;   ¿od  ncult. 

Of the  D-jkv t  for ^riculturJ  machin, ry,   -bout   6,C"U0 to  3,000 

tone  per   annum   (.bout   6  to  ~¡   pu ent  of  the   total   consumption  of  the 

group 71?),   will   cerisi ut  if pluu<(hr,,   both  for uso  vith  tr.actors   and 

with animalo.     Thi   ^n. auit  c-pxiti,ii  m  J», nee, al   and Hifrl r «accounting 

for «about   600 to  700  tons  will   bi.   »ufficiint   to  supply   tho  domestic 

âoœpjid of   tht GO   countries   uid  tho  demands  of Miurit -ni   .   î*..al i   and 

Upper   Volta.     Important maria tu   ¿rv,  ¡n^ri'. with       cumand of  about 

3,500 to 4,000   tons  p, r  annuir.,   and  Chant   anû  libo ri et,   tach with About 

1,000 tons.     On o  ntv plant   in Nigeria with a capacity  of  3,000 to 

4,000 tons   for local UBI,   ;>jid tvo  factories,   each with a cpacity of 

1,500 to  2,000  tons por annuii»,   m  Ghana  ind Liberie   arc  proposed« 

The  renaming agricultural  a%chim ry,   i.e.,   harvesting,   sowing, 

throshin¿,   etc.,   equipment  ehould bo manufactured  m   two plants. 

©ach with  a cipacity of from ^000 to 6,000 tons,   located in Nigeria 

and Liberia. 



-   2   - 

b)   2*21't y,   ' fYi ^"\ 

The  consiirrtior   ut   th,-.  next group,   vricul vural i.  ^„* *   , .„ *    B'^j<   -t ricu > „Ural  machinery «t/»        i-7i:n 
i,

1'
,,,4U,°  "l  alK^   ]°4,00C   tons   of   ,fclCa  -.laost  90  per  cent       oô'JJ     }     x 

Hill   b*   ,„   the   ka,Arcb.     Howevor   thu   «~.ti— •  rt -    -  «   ?  • UOy.000  tons) 

Mncultural   con,v,11;,s  .,    tu«   «.-«./li'^tiru^1   ^ ÛCC°Unt   °f 

Important   ciOfO-ios ;.. 
ing for  betwt.-»-ii  v-   ::.u ó'1 p. 
annuœ,   and  arri o¡ i t.j •• % ¡   ^ .c 

r   fri 
a:,ru 

u. 1 J j,( 

'"he 
-1 ' 

.1    b 

¿I  I 

i b 

th< 
"i.. 

a? 

ing  t\t-.  POI i. 
?5,000   tonn   ;. 
between   30,'. K i 
about   100  h.r 
a   sub-regiun.»     r.i<jrK<rT 
location   í or  u"w   ;. a-, ! 
and  co-ordination   -..iU 
2,000   tonn   p. r  armar ¡ 
locally  produce i   ir   cv 

Of   the  market  i or 
per annum l at H L  6   * 
Will   consiFt    if   ;. le i,-;, 
capaci tirs  add , *   cna j 
Algeria each  oí   .ab.A t  .<,CüO 
mg also   the  denana   of   Liby, 
500  tons. 

The remaining -¡¿ricu"! *ur 
threshing, etc.; cq». ipmor¡t sh 
capacity of 6,C»UO  i.»   /,orr   ti 

^    at;rioultm, 
• r  cent   oí"   coi 
••nei,,',   and    11 

ti ce » ,   HK.C our 
"ot:>, 1   con-j'..'' 

...IJHI     b'    t"»."; 
V-íCAí  and   tn- 

• -:.'.-try  an ri   ¿i 
«'OU l'i    Do   ue S 
'jriucerr   in   t 
oc co  as   i'.-,r 

• concernée. 

1   tv:to-^  ani  accessories  account- 
-ii.T. ,tiün,   i.»-.   ;.0,0C0  tons per 
-••   '.nus  t\,i   j;-..pariiv;  and   cultivat- 
'"•'   iòì   ' '  l'-T  cent,   or  about 
1  or   ^'    *r;ctor.',   m  t-r.tK.ated  at 
-   :- i;'--ó   ;.iri   V,00o units   of  up  to 
.a-mracr   r p^-md.      In   Ihn-   caro, 
'-'J'-   }-'•»»i i •!..'   afferà   the  cheapest 

Ink'     .0    h;:V-';    CiQSC    CO-OptTCl t 1 Oil 

«a r 
S   tue   t, 'V 0 

nt   production   about 
.imi  acccüíjorieG   for 

•*£• 

11   - 

1 turai   machi, 
: cut   of   tue    i. 
.   i or   irü   wit. 
tin,';,   eou':d   b 
JiiE   oer  anna 
,   tho  UAfi at 

i^.-y.  ab;ct ; ,'jr-j to 9,000  tons 
al   con:,u:.M>tioi.   of  the   «croup   712), 

i   unctor.«   ani   i-i th animals.      Now 
•'S'a.. i ' KïNX:.      iii  Morocco  and 

,  Iti.iîMïi  atouw  3,000  tons  ( covor- 
«or.s  and i-Judan  about :,or-o 

•1   Machi 
"H. lì    00 

leiy     .-»»,,   nai-vebting,   sewing, 
.anu:;..-tured  m   f.'o  plants  each  with a 

is,   located  :n Morocco end Tunisia. 

c) 

th. conation of the next group, agricultural aachmery    etc., 

(712).  i. .stated at about 54,000 tons in 1980.     portant categories 

•r. tractors and ^cceseories ace oui ting for between 50 and 60 per cen- 

of consumption,   i.e.,   28,000  tons per annua, and agricultural aachinery, 

!••.,  cultivating and harvesting oachi.es accounting for 20 per cent, 

or about 10,000 tons per annua. 

The total  consumption of tractors  iB estimated at between  18,000 

*nd 20,000 unite,   and between 14,000 and 16,000 up  to about 25 H.P. 

•hould be produced and  the others  icported.    In this case,  a sub- 

regional oarket is necessary and Tanzania (Dar-es-Salaaa) probabl/ 

offers the cheapest location. 



-   8     - 

Of the market for agricultural machinery,  about 3,000 to 4»000 

tons per annum vili  consist of ploughs,   and six plants each with a 

capacity of ó  to 700 tons per annum are proposed.     Important markets 

are Zambia,  Kenya,  Tanzania,   Ethiopia and Madagascar. 

The regaining agricultural machinery,   i.e.,  harvesting,   sowing, 

threshing etc.     equipment,   should be manufactured  in a  sub-regional 

plant with a capacity of from 7  to 8,000 tons,  located in Kenya. 

a)    Unr.t  A Trina 

The market for r.achincry and appliances   (71$)  is the largest 

machinery group with  a demand expected to exceed 200,000 tons p^r 

winum in  1950 manufactures and will includo the following main  types 

of machines: 

10 - 15 per cent 

5 per cent 

20 per cent 

10 per cent 

Pumps  and centrifuges 

Valves  and similar appliances 

Lifting and loading machinery 

Weighing machines 

It will be possible  to construct  plants  for each 01' these types  and 

to  cover about   a half  cf the total   demand.     For the  manufacture  of 

valves,   cocks,   etc.,    (from bronze   arid  oth.r  eapper  alloys)  a sub-rcgiona 

plant  is proposed with a cap-.cit;   of 3,000 to 5,000  tons per annum an<l 

located  in  Mai ri toni a.     For light  puaps   and centrifuges  two or three 

plants  with  2,000  to   3,000 tons  capacity  and  for nie di urn pumps  two 

or three  of 3,000 - 4,000 tons.     Two or  three plants  of  3,000 to 

4,000 tons  annual   capacity would meet  requirements   for weighing 

machines,   two  of 4,00C to  5,000 tons could provide  winches  and hoisting 

equipment  and  four or six of 1,500  to  2,$00 tons could produce  belt 

and lath  convenors.     '/nose  plants  would be  locatec1   in  the  principal 

consuming countries,   i.e.,  Nigeria,  Ghana,   Ivory Coast,  Liberia, 

Senegal,   Sierra Leone. 
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b)    North Africa 

will  include  the  following mam  types  of machines: 

15-20 per cent pumps and centrifuges; 

2o"ÍLT rint,!alVeS'   tap3'   C0CkS(   Md siBilar appliances; 20 per cent lifting and loading machinery; 
10 per cent weighing machines. 

aoout 19 per cent of  the  present  total  demand m  the  sub-r.gion. 

For  the manufacture  of  valves     rnrk-Q  o-t-n    f•-,-,   i .> 

Algeria. 9.000-10,000  tons  per annum   located in  the UAR and 

)    East /'frica 

.    The aarket for machinery and appliances (719) will also exoeéd 

100,000 tons per annum, and will include the following main types of 
machinest 

10 per cent Air conditioning machinery 

35 per cent Pmnp8 and oentrifuges 

5 per cent Valves and similar appliances 

20 par cent Lifting and loading machinery 

10 per cent Weighing aachines 
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li vili be possible to construct planta for ©ach of these typ««.    For 

the manufacture of  valves,   etc.   (from brcru* «nd  other  copper alloy«), 

a   sub-regional  plant   xs  proposed with a  capacity  of  j,000  to ',) ,000 

tons per annum,   and  located   in  Znrbia.     For   lif;ht  puDjs,   tour cr   fiv« 

plants with ?,U0U   to   5,OCX)  ton»  raj.ifi'y  and  for  rn\.\\uz jucspp   four  or 

five of" 3-4,000   tour.     Tow or   throe pUnte  oí    i,(»00   %•-•  4,000  ton» 

annual   capacity  would   rer-t  r«qu lrwiT.on U   for  wwi^-hm^  r„a<"hine«f and 

three or four of 4,00o   t-> ^,ü00  tora, f-oul-i  jroviao  h-i;.vh«s and hoisting 

equipment.     These  plants would bo  located   in   the  principal  consuming 

countries,   i.e.,  Kenya, ,  Zaobia.     Áir conditioning aachinery 

could be installed by  constructional  engineers  in most countries. 

0   -'f^t /• m 

With redará to  tr-.iKrs,   tht  wholo quantity of trriltrs for 

agricultural ust, could be   produced  m  tht   sub-region  rytd five 

factories -irò proposta,   *,   ch producinb soc.   13,000 -  20,000 units 

per annum ,v\d loc^.tcd  in lustri',,  Ivory Coa^t,  Ghana,  Upp^r Volta 

and Senegal. 

b)     North   "Yin* 

With regard to trailers,  the whole quantity of trailer© for agricultural 
use could be produced in  the sub-region *nd the following new capacities ~ra 
proposed:    in the U/.R about 6,000 tons par annua, Morocco 4,000 tons end 
Algeria  3,000 tons. ' 

c )     :viot   ', I'r-^t 

With regard to trailers only on« factory eataring ior th« «hola 

«ub-region and producing soiae 15-20,000 units par annuii is justifia* 

and should be located in Ian sania. 
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*•      FOUWIWY PRODUCTS    (All remi ir-nwmt) 

I ft)    Hert   Afri.'.' 

Th. total  production of the mechanical engineering factories proposed 

shove would  H^unt   to 700,000 to 8üO,C0O tone per annum,   or about  50 - 

60 per  cent  of the  total   consunción  of »echanical engineering rood^ 

Consuaption   of  »:on  castings   for   this  production  would  b, about  1?0,000 

tone  per ann«,   o i   «teel   castings about  40,000  tone and  of  forgings  and 

pressings (other   than motor  car  bodies)  80, 000  to  90,000 tonfi.     About 

80 per  cent   or  these  castings  and  forges  will   be  produCüd   ln  the  onffineop_ 

in«  fetori«   the».el„e»f   ,nd   B0»e  20 per   cent  will  co.o  fro»  specialized 

foundries.     In addition,    foundries  will   bo   rehired  for   the  electric! 

•achinery  industry  and   for certain building  components and household 

equipment,   e.g.,   ffianhoie  covers,   Biphor.Sf   cl8teniB|  bathB>   pot6>   atove8 ^ 

laundry  irons,   and   for «cerai  repair  work. 

•wj country should have at least one foundry, using local scrap 

and operating initially as part oi the general engineering shop cng^d 

priaarily on repair work.    A general  foundry of this kind is required^ in 

ligeria and  existing facilities in r.ha»u»    «J«««»•• .      J  T ue la^niuea in unana,   Senegal and Ivory Coast could 
be improved. 

b)    North Africi 

^uJh^TmxLPn^UOn °f the ««*«••**"« factories proposed above would 
ÎÏÏÎ h. »J* ^Cnín"8, Consumption of iron castings for this production 
• rw 200,000 tons per annum,   oi   steel costings about 60,000  to 

i>ÄVwV?n8 and.v0r  f0Pngs antt  Peines (other  than motor car bodies;  about 
Í»  ¿KT POr Cent  0l   these «»s^nts  and  forcings  will  be  produce 
in  the  entering   factories   themselves,  and   sor.a   ?G por  cent  will  come  from 
specialized  foundries.     In addition,   foundries  will   be required  for  certain 
building  components  and  household equipment,   o.g.,   manhole  covers,   siphons, 
oiaterns,   baths,   pota,  stoves and   lu.ndry   iruns,  and for general repair 

The   total  demand  for  iron  castings  of all kinds may be estimated on the 
Basis  of  information  available   in  developed  countries at about   ?0 per cent 
of  the  demand   for finished  steel   or at  about   1,000,000 tons  per annuo,  of which 
about  one  quarter  will   be   engineering  casting  and  about   one-third  building 
and  domestic  castings  (the   balance  consistin«;   of castings   for railways,   ingot 
moulds,   for  motore  nná   tractors  and abrasivt-s  and  lepairc).     This   figure 
includes,of course,   castings  imported directly and  indirectly *n   the Vorm 
or   «chines.      Because  of  tne  hifh   weight  of Castings   m relation   to value 
•o.t  foundries  making  txulding and  domestic goods  will operate  on a national 

,?  !"K 
fcxc°,,tlün8  Hl11  be   the   spinning   of cast  iron  pressure  pipes  which 

ould  be  undertaken   in  big  ecale factories for  more   countries of   the  sub-region 
«*nd   the  induction of  small castings in mechanized  foundn« íes. 
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c)    East Africa 

The total production of the mechanical engineering factories 

proposed above would amount to 800,000 to 900,000 tons per annum, or 

about 60 per cent of the total consumption of mechanical engineering 

goods.    Consumption of iron castings for this production would be 

about 140,000  tons per annum,  of steel castings about 40,000  tons and 

of forgings and pressings (other than motor car bodies) 80,000 to 

100,000 tons.    About 80 per cent of these castings and forgings will be 

produced in  the engineering faotories themselves,  and some 20 per cent 

will come from  specialized foundries.     In addition, foundries will be 

required for  the electrical machinery  industry and for  certain 

building components and household equipment,  e.g., manhole   oovers, 

siphons,   cisterns, baths, pots,   stoves and laundry ironr.,   and for 
general repair work. 

There are a number of foundries in flhodesia where  the market is 

aleo sufficiently large to give rise to some degree of  specialization. 

In Zambia a  large  iron and steel foundry makes grinding materials and 

equipment for  the copper nines and obtains scrap from  the  came source. 

At the other  extreme a  small foundry  employing about a  dozen  persons 

and covering a wide range of ferrous and non-ferrous castings operates 

in Somalia   (Mogadiscio),     Every  country  should nave at   leist  one 

foundry,  using  local  scrap and operating  initially  as part  of  tha 

general  engineering shop engaged primarily on repair work.     A general 

foundry of this kind is required  in Malawi and existing facilities in 

Kenya, Tanzania and Madagascar could be improved. 

Recommcndat ions 

The reports of ECA on EnsineerinS industries of Africa is 

very interesting and informative.     However,  there is a need to 

expand the data available with respect to a^cuUrr,! machinery 

industry      Rased upon the exi,tin, material  it is recommended that 

an UNlro/lXA ft* «„dia, and technical assignee investigation 

mission in the field of agricultural machinery is instituted at an 

early date    in order to pin point are?.s of technical assistance and 
formi late a  five-year assistance programme. 
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SECTION II 

Recommended agricultural machinery manufacturing plants by EGA. (Foe  l9Bo demand 

and taking into account some aspects of regional demand). 

NOTE I    Items marked * are suggestions by UNI IX) on subjects not covered by ECA 

report. The following recommended plants provide scope for assistance by 

UNIDO. 



Bsoowmended agriculturai machinery    plants  and other activities 

(based on ECA reports) 

ALGERIA 

1)      Assistance in establishment of a tractor manufacturing plant 

(up to 100 Hp estimated demand in North Africa    around 40,000 

by 19fio.     Tractor sperifications and capacity needed to be 

investigated). 

2.       Assistance  in establishment  of agricultural.tillage  implement 

factory -  both  for tractor and animal drawn  (capacity around 

3000  tons/year 

ion 3.  Assistance in establishment of a plant for centrifugal irrigati« 

medium pumps (capatity around 12,000 tons/year by 198O) taking into 

account r,ome regional demand in North Africa. 

4.  Assistance m estabiishment -f agricultural trailer plant (capacity 

3000 tons''year by Ì980:. 

%       Establishment of hand tool factory with a capacity of 6C00 tons/year 

by I960 of which VK)0 tons for agricultural hand implements and 

3000 tons for other hand tools. 

6.* ICA repor port recommends engine factory up to 50 Hp 25,000 units/year by 

1980 to cover regional demand of North Africa. Demand for small engines 

for agriculture to be investigated. 

7.* Establishment of maintenance and repair centre. 

8.. Establishment of design and development centre - agricultural machinery 
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Recommended agricultural machine PiantB ^ n,h„ „^.„^ 

(based on ECA reports) 

ETHIOPIA 

1. 

2. 

Assistance in establishment of agricultural tillage implement plant 

- both animal  and tractor drawn - with a capacity of 700 tons/year 

EstabUshment of agricultural hand implement factory (capacity 2000 tons/ 
year by I980) ' 

3.*    Establishment of repair and maintenance centre. 
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Recommended agricultural machinery plants and other activities 

(based on ECA reports) 

IVORY COAST 

1. Assistance in establishment of a plant for centrifugal irrigation pumps 

(capacity around 4000 tons/year by I98O taking into account some regional 

demand)  in West Africa. 

2. Assistance in establishment of an agricultural trailer plant (capacity 

20,000 units by  I980) 

3. Assistance in establishment of a hand tools  factory with a capacity of 

3000 tons/year by I98P of which I300 tons are agricultural hand implements 

and 1700 tons other types of hand tools 

iiiiMii-     -Tai 



Recommended acculturai  machinery planto and other act,vit.,., 

(based on EOA reports) ~ ~~* 

GHANA 

1..    Assistance in feasibility study and establishment of a tractor manufacturing 

Plant  (capacity around  15,000 by  I980  f,~ each  of two HP ranges  bo and ?y 

taking into account  the  regional market   in  Weut  Africa. 

2.       Assistance in establishment of acculturai   tülago  implement  plant  - both 

animal  and tractor drawn  (capacity around  ?ooo  tons/year by  1W 

3.      Assistance in establishment ol >f a plant   for  centrifugal   irrigation  pumps 
(capacity around 40OO tons/year by l98o  taking mio account  B< 

demand i,i West Africa) 
;ome regional 

4. Assistance in establishment of an agricultural trailer plant (rapacity 

20,000 by 1980) 

5. Assistance in establishment of an agricultural hand tonln factory „,th 

capacity of 3,300 tons/year by I9P0 of which lf300 tons are agricultural 

hand implements and balance other types of hand tools 

6.* ECA report recommends engine factory up to 50 Hp 10,(00 unit./year by 1980. 

Demand for small engines to be investigated 

7.* Establishment of design and development centre - agricultural machinery 

8.* Establishment of repair and maintenance centre 



Recommended agricultural  machinery plant» and other activities 

(based on KCA  reports) 

KENYA 

1.    Assistance in establishment of agricultural  tillage implement plant  (both for 

tractor and animal   drawn)  capacity around 7œ  tons/year 

2,.    Assistance  in establishment of agricultural   equipment  plant  (seed drills, 

fertilizer distributors,   threshers,  harvester« etc.¡  with a capacity of 

8000  tons/year  taking into account  the  regional  demand  of East  Africa 

3. Assistance  in establishment  of plante  for centrifugal   irrigation   light pumps 

(about   3000 tons  capacity by  19%)  and medium pumps  (4000  tons capacity by I98O) 

4. Establishment of agricultural hand implements  factory  (capacity 4000  tons/year 
by 1980) 

S.» ECA report  recommends engine  factory up to  50 Hp 10,000 units/year by I980). 

Demand for small  agricultural  engines to be  investigated. 

6.» Establishment of design and development centre - agricultural machinery 

7.* Establishment of repair and maintenance centre 
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«•commended agricultural machinery planta and »tu.. .-.^ 

(basad on BCA reoort») 
108 

LIBERIA 

1. Assistance in establishment of agricultural till.«. implement plant - both 

tractor and  animal  drawn   (capacity around  2000  tons/year) 

2. Assistance in  establishment of agricultural  equipment  plant   (seed drills 

fertile d! .tri butors,   threshers and    harvesters)  with a capacity around 
6000 tons/year 

3. Assistance m establishment of a plant for agricultural irrigation pumps 

(capacity around 4O00 tons/year by l98o taking into account  some regional 
demand in West Africa) 

4.    Assistance in establishment of a hand tools factory with a capacity of 

2000 tons/year by l93o out of which 800 tons for agricultural hand implements 

and 1200 tons  for other types of hand tools 
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Recommended agricultural machinery plants and other activities 

(based on ECA reports) 

LIBÏA 

1.    Establishment of hand tool factory with a capacity of 4000 tons/year by I98O 
for domestic and export purposes. 
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Recommended agricultural machinery plants and other activity. 

(based on ECA reports) 

MADAGASCAR 

1 . Assistance in establishment of agricultural tillage implement plant - 

both animal and tractor drawn, with a capacity of 700 tons/year 

2.   Assistance i„ establishment of plants for centrifugal irrigation light 

pumps (about 2000 tons capacity by l98o) and medium pumps (3000 tons 

capacity by I980) 

3.   Assistance in establishment of agricultural hand implement factory (capacity 

1000 tons/year by I980) 
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R«commended agricultural  machinery planto and other activities 
^ "  -•-   ••     —-    •    ••**•—• •••*-    i i      i • i - 11   n-     »  ii i  nil, ii ...in «in. in . .ILIJIJIJI-I—lunxjL 

(based on KCA reports; 

MALI 

1.    Assistance in establishment of a hand tools factory with a capacity 

of 1800  tons/year by  I98O out of which 800  tons  for agricultural 

hand  impl3ments and 100C tons  for other types of hand tools,  taking 

into account regional  requirement of Senegal, Mauritania,  Guinea and 

Gambia 
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Recommended agricultural machinery plants and other activities 

(based on EGA reports) 

MOROCCO 

1. assistance in establishing a tractor manufacturing plant (HP up to 100 

estimated demand in North Africa around 40,000 by 1980.    Tractor specification 

and capacity needed to be investigated) 

2. Assistance  in  establishment of agricultural   tillage implement   factory - both 

tractor and animal drawn (capacity around 3000 tons/year) 

3. Assistance  in  establishment of agricultural  equipment plant   (seea drills, 

fertilizer distributors,  threshers,  harvesters) with a capacity of 600C  tons/year 

I 
I 4.      Assistance in establishment of a plant  for centrifugal  irrigation light pumps 

I (capacity around 3000 tons/year by 1980)  taking into account  some regional 

j demand in North Africa 

5. Assistance in establishment of agricultural trailer plant (capacity 40OO tons/year 
by 1980) 

6. Establishment of agricultural hand implement factory (capacity 2000 tons/year 
by 1980) 

7.*   Establishment of repair and maintenance centre. 
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Recommended agricultural machinery plants and other activities 

(based on ECA reports) 

NIGERIA 

1. Assistance in feasibility study and establishment of a tractor assembly 

plant  (capacity about 15,000 by I98O for each of two Hp ranges 50 and 25)  taking 

into account  the regional  market  for West Africa. 

2. Assistance in establishment of agricultural  tillage implement plant - both 

tractor and animal  drawn   (capacity around 4OOO tons per year) 

3. Assistance in establishment of agricultural  equipment plant  (seed drills, 

fertilizer distributors,   threshers,  and harvesters)  with a capacity around 

6OOO tons/year 

4. Assistance in establishment of an agricultural  trailer plant  (capacity 

20,000 by 1980) 

5. Assistance in establishment of agricultural hand tools factory with capacity 

of 6,500 tons.year of which 3000 tons are agricultural hand implements/year 

by 1980 and balance other type of hand tools with partial export to Togo and 

Dahomey 

6.* ECA report recommends engine factory up to  50 Hp 10,000 unit/year by I98O. 

Demand for small engines  to be investigated 

7.* Establishment of design and development centre - agricultural machinery 

meÊmjmmsmsmam 
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Recommended agricultural machinery plants and other activités 

(b»sed on ECA reports) 

SENEGAL 

1.      Assistance in establishment of agricultural  trailer plant (capacity 20 000 

units by 1980) 

2.*    ECA report recommends engine factory up to 50 Hp 10,000 units/year by 

I98O.    Demand for small agricultural engines to be investigated 
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Rtonmreended agricultural machinery plants and other activities 

(based on ECA reports) 

SIERRA LEONE 

1.    Assistance in ©établishmentof a hand tools factory with a capacity of 

1600 tons capacity by I980 of which 90O tons are agricultural hand implements 

and 9OO  tons other types of hand  tools 

2.*    ECA report recommends engine  factory up to 5° Hp 10,000 units capacity 

by I98O.    Demand for small  agricultural engines for to be investigated. 

tftlËMIii 
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Recommended agricultural machinery plants and other activities 

(based on ECA reports) 

SUBAN 

1. Assistance in establishment of agricultural tillage implement plant - both 

animal and tractor drawn with a capacity of 700 tons/year 

2. Assistance in establishment of a plant for centrifugal irrigation light 

pumps (capacity around 3000 tons/year by 1980), taking into account some 

regional demand in North Africa. 

3. Assistance in establishment of agricultural hand implement factory with 

a capacity of 1000 tons/year by I98O 



- 28 - 

Recommended agricultural machinery plants and other activitlct 

(based on ECA reports) 

TUNISIA 

1. Assistance in establishment of agricultural tillage implement plant - both 

animal and tractor drawn (capacity around 2,000 tons/year) takmg into 

account the requirement of Libya also. 

2. Assistance in establishment of agricultural equipment plant (seed drills, 

fertilizer distributors, threshers, harvesters) with a capacity of 

6000 tons/year 

Assistance in establishment of a plant for centrifugal irrigation light 

pumps (capacity around 3000 tons/year by 1980) taking into account some 

regional demand in North Africa 

4.  Establishment of agricultural hand implement factory with a capacity 

of 1300 tons/year by I98O 

3. 



Rtoowntnded agricultural machinery plants and other activities 

(based on ECA reports) 

TANZANIA 

1. Assistance in establishment of tractor manufacturing plant (25 HP. Total 

demand in East Africa 20,000 by I98O, specification and capacity needed to 

be investigated) 

2. Assistance in establishment of agricultural tillage implement factory - both 

for tractor and animal drawn (capacity around 700 tons/year) 

3. Assistance in establishment of plants for centrifugal irrigation light pumps 

(about 3000 tons capacity by I980) and medium pumps (4000 tons capacity by 

I960) 

4. Assistance in establishment of agricultural trailer plant (capacity 20,000 

units by I98C) taking into account regional demand of East Africa 

5. Establishment of agricultural hand implement factory (capacity 4000 tons/year 

by I980) for domestic and regional demand 

6.* Establishment of design and development centre - agricultural machinery 

7.* Establishment of repair and maintenance centre 
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Recommended agricultural machinery pi inte and other activities 

(based on ECA reports) 

U A R 

1. Assistance in expansion of the capacity of existing tractor plant 

(Hp up to 100,  estimated demand  in North Africa around 40,000 by I98O. 

Tractor specification and capacity needed  to be investigated) 

2. Assistance in expanding    the capacity of agricultural  implement  production 

3. Assistance in establishment of a plant for centrifugal irrigation medium 

pumps (capacity around 12,000 tons by I980) taking into account some regional 

demand in North Africa 

4. Assistance in establishment of agricultural trailer plant (capacity 6OOO tons 

per year by I980) 

5. Assistance in establishment of a hand ools factory with a capacity of 

50OO tons/year by I9B0 out of which 2000 tons for agricultural hand implements 

and 3OCO tons for other hand tools 

6.» EGA report recommends engine factory up to 50 Hp 25,000 units/year for I98O 

to cover regional demand of North Africa. Demand for small agricultural 

engines to be investigated. 
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Recommended agricultural machinery plants and other acitivites 

(based on ECA reports) 

UPPER VOLTA 

1.    Assistance in establishment of a plant for agricultural trailer (capacity 

20,000 units by 1980} 

2.    Assistance   in establishment of a hand tools  factory with a capacity of I40O tons 

per year by  loßo of which 6OO tons  for agricultural hand implements  and  BOO 

tons for other types of hand tools taking into  account regional  requirement  by 

Niger,  Togo  and Dahomey 
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Recommended agricultural machinery plants and other activities 

(based on ECA reports; 

ZAMBIA 

1.     Assistance in establishment of agricultural tillage  implement plant - both 

limai  and tractor drawn,  with a capacity of 700 tons/year an: 

2.     Assistance  in establishment of plants  for centrifugal  irrigation light  pumps 

(about   3,000   tons  capacity by I98"}   and medium  pumps   (4,000 tons  capacity 

by I960) 

3.     Establ ir.hment  of agricultural  hand tool  factory with  capacity of 2000  tons/year 

by I980 

4.*  ECA report  recommendo engine  factory up to 50 Hp 10,000 units/year by I98O. 

Demand  for sciali  agricultural  engines  to be  investigated 

5.«Establishment  of design and development centre - agricultural machinery 

UriMHl MMaNH||ajiBa|a| 
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SECTIO'!  IV 

Various supplies needed   for selected  agricultural  machinery industries   (l 

Based on  table   3.? and   3.3,   for agricultural   machinery  plantn  having 

possibilities   for developing countries  in  expected  to need  the   following 

major iternr,  annually. 

1   .     Agricultural   hand   tools 

A.    Direct  labour a) steel 

b) lumber 

c) lacquer 

325 tons 

$2500 worth 

$Abi)() worth 

B.    Supplies Normal   plus dies  worth  Î4000 

C.    Electric  power 300,000 K.w.nrn. 

D.    PueIn 1  700 fai lone  for  production and other purposes 

E.    Water 1.2 mill ion gallon 

2.    Centrifugal  pump and  value; 

A.    Direct material grey  iron castings 38O tons 

bronze  fittings 30 tons 

steel   rods 76 tons 

bolts,  nuts and washers        S3000 worth 

paint t3000 wurth 

skids and crating material  "c'fl') worth 

B.    Supplies Normal   plus  petrol   for  truck 

C.    Electric  power Connected  load about  I90 iip 

D. Fuel Heating only 1f any 

E. Water Normal 
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3. Agricultural implementa 

A. Direct material 

a) tube;;, shafting, sheet plate, spring, stock, strip and castings  255 tons 

b) grey iron castings 75 tons 

c) bearing material $600 worth 

d) ball bearings tlOCOworth 

e) paint etc. $300 worth 

B.  Supplies normal 

C. Electric power  -  connected load 100 Hp 

D.    Fuel 600 gallons  furnace  fuel 

E.    Water 500,000 gallons for    production,  sanitati un <md fire 

protection 

$.    Plows 

A.    Direct labour 

a) castings  (pig iron, scrap,  coke) 

b) paini 

c) steel braco 

d) bolts, nuts, washers 

e) lumber 

625 tons 

S6500 worth 

$3000 worth 

$1500 worth 

$37,000 worth 

B.    Supplies casting supplies $4000 worth 

C. Electric power  connected load 50 Hp 

D.    Fuel apart  from coke as direct material        10,000 gallons for coke 
oven 

E. Water 1,5 million gallons 
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5»      10 Hp utility tractor 

a)    Direct material 

a) Hp engines 

b) Sheet steel etc. 

c) H.R. rounds and flats 

d) Differential gears 

e) General hardware 

f) Tyres and tubes (pneumatic) 

g) Tyres (solid) 

h) Packaging 

10,000 units 

500 tons 

250 tons 

10,000 assembly 

$60,000 worth 

20,000 each 

20,000 

$3,000 worth 

b) Supplies 

cuttings tools, solvents, paints  $15,000 worth 

$12,000 worth 

$1,500 worth 

finishes 

welding supplies 

c) Electric power 1,350,000 k.w.hrs. 

d) Fuel 

•) Water 

200,000 gallons bunker oil 

25 million gallons 
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APPENDIX    -    A 

List of ECA publications reviewed. 

No. 

1 

Code No. 

E/CN M/INR/AS/
11
/

2
'
1 
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E/C:J/14/IîH/89 

E/CN 14/1NR/90 

E/CH 14/1NR/89 
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Title 
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Regional  symposium on  industrial 
development - 16 "u^  I965 

The development of tho en--;in'-erir/; 
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- 11 ïîarc h  1909 

Elee tro tT.hr.1 cal  V,ìV\ r^eri n- Indu-.-.rie-s 
in Kant  A.ri can  cul—region  part   II. 
Conference  on  the harmonization of 
industrial  develor-.er. t  pro -ram  in East 
Africa,   Luirla,   17  EeP - 9 Oct   I965 

Tho Development of the Engineering 
Industries m Eart Africa - Mechanical 
Engineer in:. 
Conference on the harmonization of 
Industri; !   \)eve!numerit  Program  in East 
Africa,   Lusaka,   ?.( Sept  - 9 Oct  65 

Electrotechnical Er.  incerine Industries 
in the East African  s'lb—rec;ion. 
Conference on the harmonization of 
industrial development  rroprarn  in East 
Africa,   Lusaka 27  Sep - 9 Oct 65 

The Development of the Engineering 
industries in ,/est Africa. 
Sub-regional meeting on econonic 
co-operation in '.-.'est Africa,  Niamey, 
10 - 22 Oct  I966 

28.7.I969 
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