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I. INTROWCiICN 

1.1.1 b e  t o  ovel-p~oduct ion 1'oll.owing the  cxtt.emc'l,/ trigll p r i c e s  o f  the 

mid-1 950 's)  co f f ee  p.-ices were dcprcssc:d throughout tl,c: 1 ?GO'S. I n  t he  

e a r l y  s even t i e s  t h e y  s ta r ted ,  t o  show vt:ry rnodest c ~ i n a ,  but wtioli tkic c:oruqodity 

born of  1973/7b s t a r t e d ,  co f f ee  n r i c c s  jo ined t he  f:z~lc.ra? tlSc~nd. Avcrage 

fob pr icej ,L/  which were around US434 pe r  pound i n  176.1-69, rc:~ci;cd o high 

of  USg60 per pound dur ing t.he f i r s t  ha l f  of 13;h. Althoileh t h i s  represented 

an i nc r ea se  of only 20% i n  r e a l  lerns, i t  never thc lcss  was of [:reat j.aLue to  

coffee  producers,  many cf whom 2 r c  (amongst t h e  countrvies  nost  sc l r inus ly  

a f f e c t e d  by t h e  i nc r ea se  i n  o i l  p r i c e s .  

1.1.2 Since nid-l9'lk t h i s  s i t u a t i o n  hils chanced r ad i ca l l y .  F?.icf?s s t a r t e d  

dropping quickly,  ~ I I Q  i n  mid-September l'/'ih they Mere .ir! r c a l  tcrms niore than  

15% below t t i e i r  d e p r c s x d  196'1-69 l s v c l s .  Ac t~ tn l l y ,  i r l  ea r ly  September real 

p r i c e s  f o r  sol:le varieties dropped t c ;  t l i c i r  Lowest l c v c l  c.r;l record s i n c e  19b6. 

1.1.3 Ad-hoc reasons fo r  t h i s  breakdown i n  coft'ec p r i c e s  a r c  no t  d i f f i c u l t  

t o  f ind .  They inc lude :  

(a )  According t o  the  production fo r eca s t  f o r  19'?b/75, i s sued  

Sy tha  USDA i n  July IY'ilr,  product'lon would f u r  t h c  f i r s t  

timc i n  scvcn y e a r s  exceed c s t i n a t e d  consumption. 

(b) Thc win te r  i n  i l r ez i l  'posscd without. n f r o s t  (uti; ch would 

hnvc affcs.:ted tho 1375/'f6 c rop) .  - 
( c )  Tha: c#pectcd dock sLrike i n  thc  USA wlro avcr tcd  by o cont rac t  

6 

ne i :o tb ted  i n  July. 
* 
m 

Throaghout t h i s  paper the  re fe rence  w i l l  b e  t o  tirc wor1.d avcinh:c wit voluc 
o f  expor t s ,  a s  measure? by t h e  US u n l t  value? of  i r ipor ts ,  w l ~ i c ! ~  is  rcpor ted 
on an fob basi~. 



D u r i n ~  ..hc f i r s t  ::?.l ' (if 19714 tlic u:;ccr.tninty n s  t.1 111(? s i z e  of' t t :c ul,rni r l , :  

c rop ,  !.lie f ~ c ? s t  t h r e a t  i n  I i rnz i l  :mtl tlrc: ~ : c r ~ c r n l  (!xpec:tntiorr o!' a d.:cX s t , r ike  

i n  the  USA h i ~ d  t:as!rc!:l up p r i c e s .  I!, :i(leFi t.icm, LI1,: ~ l ' l ' o r t s  o f  prorl!~,-l.rs t.o 

f o r n  n u c i t e d  f r o n t  t o  suppor t  c o f f c c  p r i c c s  had g iven :Ln e x t r a  impetus tc; 

the  upward p r i c e  Z C V F \ ! I C ~ ~ . ,  hhen tAen, ir. Jul:/ m d  Allj.>s t 1374, a l l  these  

f a c t o r s  tu rned  o z t  i n  n way u n f h v o r n t l ~  t.3 t h c ~  prod;c(?r's, p r i c c s  s t a r t e d  t r ?  

d e c l i n e  shar:>ly and t h e  nnpnre r t  brcn:.down o f  producer  u n i :  T under t h e  t!lreat 

of  oversupply  i n c r e a s e d  t h e  downward p rcs su~-c !  otr ~ r i  e:es. 

1.1.1!~ The p r e s e n t  s i t u a t - i c n  o f  c g f f e s  ;?rites is rrct very d i s L p ~ s i n g  i f  

i t  can I)e r eca rded  as o n l y  n tem!)or:~~y ?henomenon. But many e x p e r t s  today 

b e l i e v e  t h a t  t h e  x o r l d  c o f f e e  c:anarny i s  on t h e  v e r e e  of  n new p e r i o d  c f  over-  

supply ,  and t h a t  t h e  p r e s e n t  d i f l ' i c u l  t i e s  f a c i n g  t h e  c o f f e e  r o d u c i n ~  c.3ur.trics 

a r c  orrly thr! ti:, of  n,l i ccbc rc .  Th i s ,  however, bol;ld i n p l y  t h a t  x c  hove t o  

expec t  ,I r c p e t i t i o r .  o f  t h e  c o f f c c  depress ion  of the  1960's  w i t h o ~ t  e v e r  h a v i n ~  

seen  t h e  c c f f e e  boon t h a t  precedcti (and c a u s e d l )  thr: l n s t  dey:ression. Thc:refore, 

M m a l y s f s  o f  supp ly ,  demand nnd ;)xvices o f  c o f f e e  hus been mndc w i t h  t h e  he lp  

01' an economctr lc  nodal ,  s o  n s  t o  bc a b l e  t o  .Corccnst t h e  d i f f c r c n t  n s p e c t s  

of  t h c  worl A c o f f c e  market n s  t h c y  i n f l u e n c e  one ano the r .  

1.1.5 Tho f o l l o w i n e  t h r e o  chnpfe r s  dea l  w i t h  t h e  d a t e r n i n n t i o n  o f  supply ,  

dcmnnd nnd p r i c e s  r6ocpc t ivo ly .  Chnptcr V c o n t n l n s  t h o  fc>rccnsta nnd t r i c s  

t o  g i v e  some i n d i c a t i o n s  o f  t h e  of f c c t s  f a c t o r s  l i k e  f r o 3 t s  i n  B r a z i l  o r  tho  

establisP.ment o f  n new In tc rnn t , i cnn l  c o f f e e  Agrcenent might hove on t h e  coffee 
. 

econom:f. Tho mcdel t h n t  hns bccn used i n  this pnpcr  hns been c s t i m t c d  f o r  t h o  

per iod  1947/LU through 19'12/'/),~/ n:iinly bnscd on dnLn providcd by t h e  USM. 

The e q u a t i o n s  of tho  nodcl ,  thr! dn tu  and t h o  p r c c i s c  definition o f  t l ~ ?  synt~ols 

usod a r c  con ta ined  In  h e x  I .  

1/ For I . n ~ e c d  v a r i n b l c s  dn tn  f o r  yccrrs pr l .or  to 1331'1/!1(1 hns bcen useci. 



11. THE DETERHZ!UTION OF SUPPLY 

(;offee Production 

2.1.1 Coffee i s  a t r e e  crop. The f i r s t  llorvest comtts i n  about  .I to / I  

years  a f t e r  planting, and it takes two more ycars before t h e  t r e e  rcnctics 

its normal y i e ld  l e v e l .  Yields general ly s t a r t  t o  decl ine around 15 ycars 

a f t e r  planting, but under, good m~iagement ttre decline i s  not very s ignif icar l t ,  

and the t r e e  can have an econonLc l i f e  of up t o  50 years .  However, i n  moe!. 

countr ies  the  management of coffee holdings i s  Door, &id a f t e r  20-30 y,eprs 

the  t r e e s  have t o  be replaced. 

2.1.2 There are tvo types of coffee grown i n  t h e  world: arabicas and  

robustas. Robustas can be grown i n  hot and humid cl imates .  Arabicas require  

lower temperatures, and are  therefore grown a t  higher a l t i t u d e s  and/or 

g rea t e r  dis tances from the equator than robustas. Coffee i s  heavily damagei, 

however, when temperatures f a l l  below the  freezing poin t ,  and t h i s  s e t s  a 

l i m i t  t o  the  nrea where coffee can bc erown. There e x i s t  a l s o  two o thcr  

types of coffee,  l l b e r l c n  and excelsa, which a r e  both crown i n  Westcrrl Al'ri:n, 

but they conat$.tuto l e s s  than 0.5% of world praduction and exports.  
6 , 

2.1.3 Arablcn coffcca aro dividod in to  washed o r  mild orabicos and 

unwnshcd nrabicos. Hhothor o coffec is waahed o r  llnwnahcd i a  detcrmincd t y  - .. 
thc  treatment i t  receivoa a f t e r  tk.e coffeercherry has been picked. ?f the 

- - 
coffee cherry i s  dr ied  m d  then depulpcd t& f ree  the coffec beans thc coffoc . I 

is unwashed. I f  the  che r r i e s  a re  depulped immediately and the beans thcn 

placed i n  water t o  f o c l l l t n t e  the reroving of the mucelage afterwards, the 

coffee is ca l led  unshed. Thd washed o r  mild coffees orr! fur ther  d l s t i n ~ i a h c d  
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2 . 1 . 5  A t y p i c a l  c h a r n c t c r m i s t i c  of a r a b i c r ~  coTTco nroduction i s  th( .  

b i e n n i a l  production eyc le .  If product ion is low .in any one year  due t o  

dt-ought o r  o t h e r  c l i m a t i c  condi t i o n z ,  t h e  t r e e  tends  t o  a c c m u l a t e  

s t r e n s t h  and t o  ~ r o d u c e  a bumper crop i n  t h e  nex t  y e s r .  This cxhnusts  

t h e  ':ree, l ead ing  t o  a low product ion i n  the  fol lowing yea!, duriny: wt~ictl 

i t  can g a t h e r  s t r e n g t h  f o r  a new b m p e r  crop. This  p rocess  can con t inue  

i n d e f i n i t e l y ,  u n t i l  ano ther  c l i m a t i c  a d v e r s i t y  c h ~ n g e s  t h e  phase of t h e  

cycle .  The cyc le  can be countered by nrunine (e.g. a l t e r n a t e  r9w o m n i n e )  

which vould  even ou t  ?mctuction by having both t r e e s  i n  t h e i r  "off-:rcart1 

and t r e e s  i n  t h e i r  'Ion-year" or1 t h e  same p l o t ,  but  t h i s  is not  widely 

p rac t i ced .  Although every t r e e  cron can bo s u b j e c t  t o  t h e  c y c l i c a l  e f f e c t  

desc r ibed  here ,  robus ta  coffee  does not  d i s p l a y  t h i s  c y c l e  t o  any comnarable 

degree.  

2.1.7 ~ h r ?  importance o f  t h e  l a r g e r  c o f f e e  p r o c b c i n ~ .  count,ries i n  t0t.a: worl? 

coffee product ion is  given i n  Table 1 .  Th i s  t a b l e  a l s o  inr l fcates  :ht tj-pe o f  

cof f c e  grown, t h e  growth r a t e  of product icn i n  t h e  post-:dor:3 iJnr IT !,eriod, 
1 

I and t h e  ahnre of  c o f f e e  i n  t h e  t o t a l  f o r e l e n  cxchrlnge earnin1;wof t h e  ccn~nt?ius  

I concerned,  

S p e c i f i c a t i o n  of t h e  Equations . , 
(I 

2.2.1  The supply equat ion3 d e r l  ve d i r e c t l y  from t h e  t echn ica l  and economic 

c h n r s c t e r i e t i c e  of  product ion,  I t  takes  bout 5-6 year3 b n f o r c  n c o f f e e  t r e o  
i 

reachos i ts  normal product ion l e v e l ,  and ano ther  1 - 2  y e a r s  befoye t h c  d e c i s i o n  - - - 
to p l a n t  is  r a c h e d  and t h e  aecd l ings  and t h e  l a n d  have been d b e l o p e d .  - . 
Therefore  p resen t  product ion c a p a c i t y  i s  thoueht t o  be determined by p3.st 

product ion c a p a c i t y  and pa.st r r i c e *  with a n  average l a g  of seven year3.  

Pas t  product ion has been t aken  as a proxy of p a s t  production cibpacity, f o r  

lack of  b e t t e r  i n d i c a t o r s .  ;/ HOW much w i l l  bo prod~lcrtli wi th  t h e  prc!Serit - 

J/  T h i s  nasumes, of course ,  t h a t  producers i n  d e t e n i n i n ~ !  t h e  sconr! nf  n1.w 
- 1 - . . L - . . -  I . . 
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W KJTAL 18,591 lW.0 '0,170 l(U.9 65,LSL 110.0 >.!I !..v1. 

~ i c d  13,696 87.3 55,360 00.8 lr5.831 '0.0 1.7 : . J  

b h i d  L,l95 12.7 h3,510 1v.l 19.65) W.U i.2 7.1 

h n u t b  h r i c a  26,137 67.7 U.217 ? 2 8 . M  41.3 .9 11.7 
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capaci ty depexds on the pr icc  of one year  ago, md, f o r  arabica pm-oduc;ion, 

on the pnase of t he  biennial  cycle. The general Pol-n ~f the equation used 

thus becomes 

q = B(QAVt-7? PA"t-7,Pt-1 9 Qt-,/Q+,4) 

where Q stands f o r  production and P f o r  pr ices .  The a d d i t i ~ n  of  the  l e t t e r s  

"AV" denctes t h a t  the  s ing le  value f o r  the year concerned has been replaced 

by a novine centered averacei! The l a s t  term on t,he r i g h t  hand s ide  indica tes  

tlle char'ge i n  productinn over the  p a s t  period, and i s  used i n  the  equations 

f o r  the arabica prodlcinc roeions t o  capt r~re  the et ' fect  of the biennial  cycle. 

2.2.2 hoduct iz~n has been used as a proxS. f o r  capaci ty because da ta  

plaqtcd and/cr area htlx.veslcd a r c  nos t ly  not ava i lab le  or, an ail;x::~l b s ~ l s . ;  

And even ir they a re  avai lable ,  they are  ~ u c h  more unre l iab le  than production 

data. T I I  nost producing counLries the  doc;estic consumpti.on of coffee i s  

i l l s igni f icant ,  and s tocks  are not held. Therefore, cxports  (plus,  where 

relevant,, estimates cf domestic consumption and stock chmges) give n f a i r l y  

r e l i a b l e  indicat ion of  ;)m&dction. To de tcmina  the w e a  under coffee,  

however, would require  cxtenolve Meld  counts, which 3 . ~  n t  :best donc cvcry 

5 o r  10 years  under on ogricult ,ural census. Therefore, the  only r e a l  choice 

, i a  between ac tua l  production nnd time an an indica tor  of  cnpacitf. 

2.2.3 The docision against  using t i n e  a s  on ind icn to r  of pas t  cnnacity 

,tea taken on o p r i o r i  grounds. Tho use of timo f w  t h i n  purpose iwax>iably 

lead8 t o  an w~derest imotion of both the long tclm and the  shor t  term p r i ce  

e l a e t l c i t y  of supply. The reasons ilre obvious. - [Ugh pr ices  a r i s e  when 

I /  I n  the case of  pr icce,  an unwcighted !,hree year  moving centered ovarage - 
ha@ been takon. In the  case of production, a weighted f l v e  year  moving 
centered average with k~oights 1,3,h,3,1 has heen used. bleighing i n  this 
case is nacessary t o  eliminate t h e  inf luence of  t h e  biennial cyclc on 
these data. 



p r o d u c ~ i c : ~  ccl)oci t y  r a i l s  bt.luw i t s  sc:cul :Lr tr 'e . :~ ; I .  t . i ~ n t s  L.rc:~(l de1.i - 
. l i t ion  n e g l e c t s  t h e  cyc\  i c n l  movcncnts o f  c a ! ~ i ~ c i t g .  T)~crcfort:, i n t r o d u c t i 2 n  

of  a time t rcnd CLS a proxy f'or pas t  product ion ca?azit ,p overestim;lt.cs cx i  ~ t i n c  

capac i ty  at H t ime o f  h igh  ! ~ r i c e s ,  and thus  undercs t imatcs  the Lon[: tc1.n 

response t o  high ~ r i c c s .  I n  times o f  low p r i c c s  ?reduction i s  un t  r c s t i n o t e d ,  

which l e a d s  t o  an overes t ima te  of  t h c  long-term r e s r ~ o n s e  t o  low prj .ccs,  i .c .  

m underes t imate  o f  t h e  negat ive  e f f e c t s  o f  low p r i c c  l e v e l s .  As t o  the  

short, term p r i c e  response,  i f  product ion 1s r e g ~ ~ e s s e d  on t imc and one yea r  

lagged p r i c e s  a lone,  it i s  c l e a r  that. e nega t ive  s h o r t  term c 1 a s t i c i t . y  o f  

supp;y wi th  resnec t  t o  p r i c e  will r e s u l t :  -high. ~ricer i , .and low product ion 

a r e  conconi tmt, arid time now func t ions  o s  an  e s t i m a t o r  o f  :weselit carlacity.  

Men  apart f10n t ime, both t h e  one yea r  ':agged and t h e  seven y e a r  lagged 

p r i c e  a r c  in t roduced,  t h e  t i n e  t r e n d  P ~ n o t i o n s  ns a hybr id  i n d i c a t o r  o f  tmth 

p a s t  and p resen t  product ion c a n a c i t y ,  and both  e l a s t i c i t i e s  w i l l  t e n d  t o  

2 , ? . b  A second disadvantegc! o f  us ing time a s  a regressor i n  such c s s z s  

' 9  t h u t  1 t l c a d s  t o  a  cons tan t  groxth  t r e n d  (eit' c r  i n  clLsolutc timounts o r  

as o ~ r o w t h  m t o )  o v c r  tho c)roject ion per iod,  whatever ttic l e v c l  o f  p r i c c s .  

T h i s ,  o f  course ,  makes the p roJcc t ions  t o t a l l y  u n r e l i a b l e ,  s i n c e  i t  i s  c l e a r  
. # 

t h n t  t h e r e  a r c  p r i c e s  a t  which c o f f e e  p r ~ d u c t i o n  ( o r  t h e  product ion o f  m y  

o t h e r  commodity for t h a t  ma t to r )  will not  epw n t  a l l ,  as well  n s  p r i c e s  at4 - 
which product ion growth would f n r  excecd t$ hir!.oricczl r a t e s .  - 
2.2.5  The! r:guotions huvc bacn cst inn t,u;l 'in a d r , . ~ b l  l! 1 ol:a r j  t,):~.,: .- r: I :- !? ' , - 
yic ld in f :  cl ircct  c:~timatc:: o f  t h e  c l n u t i c i t i c : :  of : iupj~ ly .  

Tho h n g - t e  nn and Shor t - t e rn  E l a o t i c i t i e s  o t Sur,pLx 

2.3.1 B?fore cons ide r ing  t h c  n c t u s l  r c e u l t s  o f  t h z  r c c r c s s i o n s ,  i t  should be 

po in ted  o u t  t h a t  t h o r a  a m  two f a c t o r s  t h a t  i n f l u e n c e  both s h o r t  and t h e  

long t o m  e l a s t i c i t y  o f  c o f f e e  s u ~ p l y .  Thcae a r e  t h e  degree t o  xhicli t h e  cconomy 

..I. ^ -. .... L . . .  : -  . . . . . . . ,  



2 . 3 . 2  I n  a coun t ry  whose cconony is highly  dc?endcnt cn c o f f e e  protluction 

botn t h e  s h o r t  t e r n  a n d  t h e  l o n ~  term e l a s t i c i t y  o f  s ~ r l ~ p l j .  tend t o  be ? *  G ,  

ki t o  the  s h o r t  term e l a s t i c i t y  o f  supply,  s 2 . c ~  marl5 !>eoplc dencnd l a r e e l y  

Jr c:xr:lusively on t h e  c u l t i v a t i o n  ct.? c o f f e e ,  the  chance t h a t  c o f f e e  w i l l  be 

n e g l c t e d  a t  tines o f  !OW p r i c e s  (and t h e r e f o r e  t h a t  iin i n c r e a s e  in p r i c e s  can 

h n v ~  a marked e f f e c t  on product ion i n  t h e  s h o r t  run)  i s  r a t h c r  smal l .  Since 

farmers have no s i g n i f i c a n t  o t h e r  s m r c e s  o f  income, tiley have l i t t l e  o t h e r  

cbc ice  thm to cont inue a t t e n d i n g  t o  t h e i r  cof fee  huldine.l"  What they  ca? do 

is  use  l e s s  f e r t i l i z e r s  ( i f  they use  any f e r t i l i z e r s  a: a l l )  and h i r e  l e s s  

Labor dur iqg the  ha:-vesting season, when, due t.o t h e  peak i n  l abor  requirements 

dur ing  t h i s  t ime, o u t s i d e  l a b a r  has  t o  be used. Th is  w i l l  l ead  t o  l e s s  c a r e f u l  

p i c k i n e  (c.g.  a l l  c h e r r i e s  a r e  s t r i p p e d  o f f  a t  once,  wi thout  c o n s i d e r a t i o n  of 

t h e  vaW% s t a g e s  o f  r ipeness  i f i  which they a r c ) ,  and an i n f e r i o r  q u c l i t y  o f  . 
tkr! ;rrodu.ct by consequence, but t h e  quantit:f nmduced dt:c?!ncs oa ly  marginally.  

Ao\il;hly t h e  same reasoning t h a t  a p p l i c s  t o  the  ind iv idua l  former a l s o  a p p l i e s  

t o  thr? country  a s  a whole. IXle t o  i ts  im~ort t in t .  p lace  is1 the  econoqy c o f f e e  

is  no t  l i k e l y  t o  he net:lectcd i n  t h e  c a s e  o f  unfnvornt)lr! ? r i m s .  Also, ?here  

wl l .1  be p rcssurc  on t h e  government t o  s o f t e n  t h e  impact o f  low ? r i c e 3  on i t s  

f n r n e r s  by lowering the  t a x e s  on cof fee  arid t h e  government nay cvcn be tempted 
4 

t o  st imuln' tc c o f f c e  pro~Juct ion i n  o r d e r  t o  improve i t s  s n ~ g i n c  f o r e i c n  exchange 

r e c c i p t e .  A s  t o  t h s  long run, mnny f r ~ n n e r s  llove nlrcntty in nnJor s h o r e  of t h e i r  
- 
-, 

holding under cof fee ,  and can only  expand t o  a l imSted decree.  Also, from o - - - country  po in t  o f  view, the  hlgh degree o f  dcpendcncc on cotl ' t~c u i v  make t h e  
s - p,ovcmmcnt r e l u c t a n t  t o  s t i m u l a t e  a l a r g e  axpmsiorr o!' c o f f e e  nroduct ion,  s i n c e  

t h i s  wouid on ly  i n c r e a s e  i t s  v u l n e r n b i l i t y  t o  cof fcc  n r i  c c  f l u c t \ ~ r ~ t d o n s .  

Of co:lrso t h e r e  is t h c  a l t e r n a t j v e  t o  move o u t  o f  c o f f e e  ol togcthc?r ,  I?ut 
t.his is a very  d r a s t i c  dec i s ion ,  c s p c c i a l l y  f c r  smal l  c o f f e e  growers without 
n l  t e r n n t i v e  sources o f  income. 



7.3.3 Exactly the  opposi t n  of chc above can Lr: s : r i . l  f o r  c o u n t ~ ~ l e s  

where c o f f e e  is  an a g r i c u l t u r a l  product o f  on ly  mixor  irnnortancc. Ir, a 

t ime o f  low n r i c e s  t h e  govc:rnment w i l l  tcnd t o  neg! e c t  ttlc co f fcc  s e c t o r ,  

and t h e  farmer w i l l  t,urn h i 3  aLtent.ir>n t o  tho o t h e r  ; ~ r o d u c t s  he c i l l t i - ~ s t c s .  

*-en p r i c e s  subsequent ly  i n c r e a s e ,  fcl'mers w i l l  sta1.L Lo de'l3t.2 cons;dc;.ai)ly 

more time to  t h e i r  c o f f e e  holdinf:, a d  c.:, t h e  same t i r i e  they may zits:-t 

s u b s t i t u t i n g  cof fee  f o r  o t h e r  crops.  And t h e  govermcnt. xill not  f c e :  

i n h i b i t e d  i n  s t i m u l a t i n g  the  eq .msion of  prsductior!  by t h e  d isadvantages  

o f  a growi~ig  monocul t u r e .  

2.3.h The second f a c t o r  i n  determininc  t h e  n r i c c  e ' l a s t l c i t i e s  o f  supply 
. , .- 

is t h e  type o f  holding.  The e s t a t e  s e c t o r  generally sr~vvH-3.:?qi+jn~~ sir~;+ t c r n  

e l a s t i c i t y  of supp'ly than  t h e  s n a l l - h o l d e r  sectox-. I~?L a t.i,?e:.15 :$.# ~,,f.rces, 

+,he smal l -holder  c e r t a i n l y  can neg lec t  h i s  co f fce  holding,  but  he w i l l  nea r ly  

always pick a t  l e a s t  3 p a r t  of  t h e  cof fee .  An e s t a t e  holder ,  however, can 

ve ry  wel l  decide  t o  s t o g  a t t e n d i n g  t o  h i s  e s t a t e  a l t o g e t h e r .  He has a l t e r -  

n a t i v e  uses  f o r  h i s  funds, whereas t h e  small-holder may not  have any a l t e r -  

n a t i v e  uses  f o r  h i s  l a b o r .  

2.3.5 There is no reason t o  a s s m e  nn$ s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  

long-term e l m t i c i t y  o f  supply on t h e  bna i s  of t h e  t y p e  o f  holding a l o n e .  

Only when a country  has ample via-gin l ands  m a i l a b l e  : t i l l  an e s t a t e  economy . 

be a b l e  t o  expand a t  a higher  r o t e  s i n c e  l a r g e  inves t~r rcn t s  arc! needed t o  
- 

develop fieu l a n d s  f o r  a g r i c u l t u r a l  prcduct ion.  This e x p l a t n s  why g r a z i l ,  - 
6 

a coun t ry  which- was u n t i l  n s h o r t  time ago h igh ly  dspendent on c o f f z e ,  - 
could  rreverthelEss show such an enormous expansion i n  production d t c r  t h e  

p r l c e  boom of t h e  mid- f i f t ioa .  

2.3.6 The e l a s t i  c i t i e s  t h a t  r e s u l t  f r  ~n t h e  supply equat ions  ( t h e  equat ions  

w i l l  be d e a l t  wi th  i n  t h e  next s e c t i o n )  are given i n  Table 2 .  



Table 2: E l a s t i c i t i e s  o f  Production with Respect t o  
Prices  , by RegLon 

Short Term Price Long Term Price:: 
E l a s t i c i t y  E l a s t i c i t  

( l a g  1 year )  ( lag  7 yea$s) 

Brazi l  .20 ( f ixed)  . h h  ( . lo31 

Col ombia .O3 ( f ixed)  .176 (.Oh2) 

Other South America .062 (.081) .460 (.051) 

North America 

Africa 

Asia and Oceanid 

Gbrld (excluding Braz i l )  

,030 1 3  (.024) 

1 2  (.059) .436 (.Oh21 

.10 ( f ixed )  4 3  (-180)  

* S t r i c t l y  speaking t h i s  is  a kind of "mddium term" p r i ce  e l a s t i c i t j  of 
supply, s ince  it measures changes over a seven year  period only. 

2.3.7 hok ing  a t  Table 2, '.hc long-term p r i ce  e l a s t i c i t i e s  of supply conform 

fai;'ly well t o  b~hat was s a i d  e a r l i e r .  Colombia as well  a s  the main rlorth American 

cof fee  producing countr ies  nre  h i ~ h l y  dependent on coffee,  nnd production comes 

mostly from smnllholders. Dr~sil s l s o  depended heavi ly on c o f f ~ e  i n  the ~ a s t ,  

W t  near ly  a l l  of i t s  production is  done on hug. &;totes and it had extramel; 

l a rge  reoourcea i n  v i r g i n  land thtit was su i t ab l e  f o r  cof fee  cu l t iva t ion .  Other - 
countrisu i n  South America, Africa i n d  Asin and Oceania do not depend on coffea 

t o  tho deerer: o f  the f i r s t  t h r ee  r e i o n s  mentioned, although the  r a t e  of depen- 
I 

1 / dencs i n  Africe has been grovine rap id ly  over t h e  period.- 

I /  It should be noted here t h a t  n country can be highly dependent on coffee - 
f o r  i t s  export earnings whereas at t h e  sane time coffee is only of minor 
i.mportance i n  t he  a e r i c u l t u r o l  economy, l i k e  was t r u e  f o r  many At'rican 
count r ies  i n  t he  i n i t i a l  s tages  of t h e i r  economic development. 



2.3.8 The pa t t e rn  of sho r t  term e l n s t i c i t i e s  i s  l e s s  sa t i s fac toxy .  This 

i s  not as tonishing s ince  f o r  t r e e  crops t he  e f f e c t s  of exoer 11s f a c t o r s  l i k e  

wars, government p o l i c l e s  and c l ima t i c  circumstarlces a r e  g e n ~ r a ~ l y  l a r g e r  

than the  production chances t h a t  can be brou6:ht ahout hy t h c  shor t  term n r i ce  

response. Therefore,  it is not  unzxpec Led t h a t  t k l t i  d r e a t e s t  i J i f  f i c . , ~ l  t ies  

a r i s e  i n  tho  rJregions" t h a t  a r e  domirlated by one country,  i . e .  i n  3rnzi1,  

Colombia and A s l 2 .  and Oceania (where up t o  : 960 Indonesia accounted f o r  over 

5 0 h f  t o t a l  production).  Actually,  t he  values of the  s h o r t  term e l a s t i c i t i e s  

of supply f o r  t he se  region9 had t o  be f ixed i n  advance, s ince  the  values t h a t  

resu l ted  from the  regressions were unacceptable. 

2.3.9 Of collrse, s t a t i s t i c a l l y  the most Qlegant  so lu t ion  would have 

been t o  omit t he  ons year lagged p r i c e  a s  an independent var iab le .  But t h e  

exis tence of a pos i t i ve  s h o r t  term p r i ce  response is undeniable from a 

t heo re t i ca l  point  of view, and s ince  we want t o  use t h e  model f o r  forecas t ing  

purposes, we have preferred t o  r e t a i n  t h i s  var iab le  a s  a regressor  and t o  

ad jus t  i t 3  c o e f f i c i e n t  where necessary. The reasons behind the  adjuvtrnents 

a r e  given i n  the next sec t ion .  

Regressi on Resul ts  

2.h.l Supply equations have been 6stl.mated f o r  s i x  regions: B r a z i l ,  

I Colombia, Other South America, North America, Afr ica  and Asia and ~c;alria. 

Braz i l  and Colombia have been s ingled out because of t h e  l a r g e  share  of' t he  

luarket they command (srt present around 30s and 10% rebpec t ive ly) .  The o t h s r  

regions have been se lec ted  on a geogiaphical b a s i s . - T h e  period covered is 
E 

19!17/L8 through 1972/73. Produc t i on  f i gu re s  from 1%5/L6 onwards a r e  those 

given by t h e  USDA. For t he  yoars p r i o r  t o  1Y2,5/L6, FA0 da ta  was taken. The 

p r i c e  used is t h e  Unifed S t a t e s  unit, value of  co f f ee  imports ( reported on an 

f .o.b. b a s i s ) ,  de f l a t ed  by the  United S'stes wholesale p r i ce  index ( 1967 = 

100).  



2 .b.2 The sup?ly eouation fo r  B r e ~ i l  i:: the  rr~ost complicated of tk s i x  

supply equations. The equation i n  its estimated f0.m i s  

br log c$' = 0.67 + 0.33 l o g  a V t - 7  + 0.1~lr l og  PAvt-7 
(1 .Uj (b.3) 

+ 0.20 log P - 0.1 5 log ( qbr /qbr ) 
( f ixed ) t-1 (2.0) t-1 t-2 

The first four var iab les  on t h e  r i ~ h t  hand side c~:.forn. .?.o. . the . . u n e r d l  pa t t e rn  

of the  supply equations discussed above. The l a s t  t h ree  variables  a r e  spec i f i c  

f o r  Braz i l  and requi re  some explanatton. 

2.b.3 Rraz i l  is  exceptional i n  t h e  coffee world due t o  i ts la rge  share of 

the market. For a long time i t  supplied aver half  of t h e  world's cof fee ,  and 

even today it still accounts f o r  305 of world cof fee  exports.  Since t h e  pr ice  

e l a s t i c i t y  of world domand f o r  coffee is only around -0.25, B r a ~ i l  thus  is  the 

s o l e  country t h a t  can increase i t s  export r ece ip t s  by r e s t r i c t i n g  i t s  exports.  

This explains why 80< of world s tocks i n  tho  years  of oversuppl; ..n t h e  e a r l y  
6 

s i x t i e s  wore accumulated by Brazil .  Therefore, i t  is  only log ica l  t h a t ,  

apart  from pr ices ,  s tock  developments a l s o  p3.ny n r o l e  in  detarmining t h e  - 
c h n q o s  i n  Brazi l ian cof fee  production capacity. ! - 

- 
2. b. bw The var iab le  that. accounts fo r  t h e  influence of s tock  developments 

B prod prod b r  - 
on Brdzi l ian production pol icy  is (St - St-5 )/QIvt , where S prod s tands 

f o r  stocka i n  t h e  producing countr ies .  This va r i ab l e  measures t he  change i n  



1 / stocks- over the l a s t  f i ve  ye:irs i n  r o l a t l on  t o  t h e  present  l eve l  of p rodu~t io l l ,  

o r ,  i n  o the r  words, it measures t he  oxtent t o  which prcjduction over t h i s  period 

has f a l l e n  sho r t  of o r  exceeded the  requirements of domestic consumption an?  

exports.  Since t h i s  u i l l  mainly a f f e c t  lonf term production t a r g e t s ,  t h e  ;th:~ve 

var iable  has been used a s  a regressor  w i t l i  a  l a g  of seven years .  

2.b.5 Coffee t r e e s  a r e  heavi ly  damaged by the  occurrence of  f r o s t s .  

Although Braz i l i an  production has alway, . een a f f ec t ed  by f r o s t s  from time t o  

time, f r o s t s  only becane a majcrr determinant of E raz i l i an  p r @ d u c t i ~ n  a f t e r  

coffee production moved massively southward In to  t he  frost-prone s t a t e  of 

Parana i n  t he  n idd l e  and ' la te  ' f i f t i e s .  Over t he  p a s t  25 years f i v e  major 

f r o s t s  have been reported: i n  1953, : 0 5 5 ,  1963, 1?64 and 1972, A i n c ~  f r o s t s  

a f f e c t  only next y e a r ' s  production, the e f f e c t s  o f  t h e  L't40s.a 0: ??1.7.f+71. I?!!.+- 

s i d e  t he  est imat ion period. E'or t he  o ther  f r o s t s  dummy var iab les  have been 

introduced: ono ( ~ 1 ~ ' )  f o r  the f r o s t s  o r  1953 and 1955 and one (IZbr)  for  t he  

f r o s t s  of 1963 and 1969. Tho use of two separate  dummy variables  i s  necessary, 

s i nce  the  importance of Parana i n  t o t a l  production has changed d r a s t i c a l l y  

over t h i s  period: t h e  share  of Parana i n  t he  t o t a l  area under co f f ee  i n  

Braz i l  increased from 19: i n  tho  mid-1950's t o  35< i n  t he  e a r l y  1960'9. 

2.h .6  If no r e s t r i c t i o n s  a r e  applied, t h e  supply equation f o r  Braz i l  y i e ld s  

a negative s h o r t  term e l a s t i c i t y  of supply. of -0.1 ( t -value C.7). One of t h e  

reaeons f o r  t h i s  may be t h a t  f o r  Blurai l ,  excopt ional ly ,  shipments aro nnt n 

&od ind i ca to r  of p r o d u c t i o n , y  d n c e  m a n y  e ~ t o t a s  s t o r e  t h e i r  cof fee  f o r  yeara 
9 
&cording t o  t h e i r  p r i ce  exyjec t a t i o n s  . Elevertheless, n r e l a t i v e l y  s tropg s h o r t  - - 
mnn pr ice  e l a s t i c i t y  of  supply has t o  he expected i n  a country where vfrtua' l ly - 
I /  Idea l ly ,  da t a  on Braz i l ian  atocks I t ~ s t e a d  of  da t a  or1 t o t a l  protluccl* s tocks - 

should have been used. 3uch dat,a 1.7 not. avni lab'le, I~owover. For the 
estimation per ied  t h i s  d m s  not cnusa problems s ince  Drazil  was holding 
near ly  a l l  of t h e  producer s tocks .  

3/ Data before 1960 are mninly based on ehipments from t h e  i n t e r i o r .  



a l l  production comes from huge comnercial e s t a t e s .  Therefore, kre have f ixed 

t h e  e l a s t i c i t y  a t  0.2, a value ttiat seems reasonabln j r l  r e l a t i o n  t o  Lne 

values obtajnad !'or the o t h e r  regions. 

2 .  Colombia -- 
2.k.7 Colombia i s  t h e  only krabica producing region t h a t  6oes not show a 

s i g n i f i c a n t  b ienn ia l  cycle  i f   log(^^ i s  used as a regressor .  Actually - 
i n  conjunction with the  o t h e r  va r i ab les  t h i s  va r i ab le  even g e t s  t h e  wrong s i g n  

Therefore, we have replzced t h i s  va r i ab le  wi th  a dummy var iab le ,  D I ~ O ' ,  equal 

t o  1 on I I o n - y e a r ~ ~ ~ ,  -1 i n  l loft-yearsl l  and zero i n  years  i n  which the  phase of 

the  cycle  cannot be unequivocally determined. I n  addi t ion ,  t h e  s h o r t - t e ~ m  

e 1 ~ s t i c i t . y  of supply turns out  negative (-0.05, t-value 0.8). This can be 

regarded se a s t a t i s t i c a l  capr ice ,  although t h e  c iv i l .  war t h a t  ravaged Colombj;, 

i n  t h e  e a r l y  ' f i f t i e s ,  exac t ly  t h e  time of t h e  highest  c o f f e e  p r i ces ,  could be 

a t  l e a s t  p a r t l y  responsible f o r  t h i s  phenomenon. We have f ixed t h e  short-term 

e l n s t i c l t y  f o r  Colcmbia a t  0.03, tho same valuo as found fos North Amoricn, 

whore c o f f ~ o  i s  produced under vezy s i m i l a r  m n d i t i o n s .  Tho rim1 r e s u l t  i s  

tho  following supply equation: 
. % 

log qol - 1 .L6 + 0.56 l og  OAV::: + 0.1 6 l o g  PAv 
(5.7) ( L * 3 )  t -7 

col 
+ 0.03 l o g  Pt + 0.01 DZt 
( f ixed ) - (1.6) - 

Fi2 = .M DWS - 1.58 8 

2.b.8 I n  Colonbio t h e  r ecen t  p lant ing  o f  t h e  high He1 dlng c a t u r r a  

v a r i e t i e s  has given a boost t o  product,lor~ t h a t  i s  not cnptured by t he  

ecuntion. Present  information leads  u s  t o  b e l i e v e  t h a t  an add i t ion  of 

1 %  t o  tho fo recas t  values cdn account f c r  this factot8. Thic correc t ion ,  

which doen not a f f e c t  t h e  est,imat.Inn ;.nr+nd, lonvos  t h o  - - 4 - -  -ncrrnmnn 



3. Other South Xnerica 

2 .k .9  The main coffee ~ r o d u c e r s  i n  t h i s  reg5011 a r e  Ecuador, Vcr,t;?ut?ln 

anr? Pem. Production i n  Venezuela has been f a i r l y  st ,aenant,  nrlf' the lone 

t e r n  p r i ce  response has bccn weak. Poru, 011 the o the r  h i i d ,  has been g r o r l n ~  

very rapidly ,  d isplaying a very high lone  term pr ice  e l a s t i c i t y  of  supply. 

Ecuador is the  "aver&gen producer i n  t h e  a r e a ,  both where t h e  r a t e  of 

g r ~ w t h . a n d  t h e  pat tern  of p r l c e  responses i s  concerned. The equation fo r  

t h e  region i s  "standardN and requires no s p e c i f i c  explanation: 

l o g  = - 5.26 + 0.96 log gk~5,:; + 0 .M log  PAvt - 
( I 6 .o). 1.3 ..c.) , 

+ 0.06 l o g  Pt - 0.25 lop: ( Q ~ " ~ / Q ~ ~ ~ )  
( 0 . N  - ( 2 . 2 )  

t-1 t-2 

b. North America - 
2.h.10 The l a r g e s t  producer i n  t h e  area  i s  Mexico. Since donest ic  con- 

8urnpl;ion i n  Mexico is f a i r l y  high, it ranks only t h i r d  as an exj)ortor, a f t e r  

El Salvador and Guatemala. Wrther  important producers a re  Costa Rica, 

Dominican Republjc, Hondurae, Hai t i  and Nicaragua, which a l l  produce ,more 
a 

than hnlf  a mi l l ion  bago per  year a t  yrosent .  A l l  t he  coun t f i e s  i n  the  area  

ahow ra teo  of  growth and long term pr ice  e l a s t j c i t i e s  Jhich  a r e  c lose  t o  t h e  
i 

avorage f o r  t h a  region. The only exceptlona a r e  cost; - Rica, which shows - - 
a veryrhigh lone  t e r n  p r i co  e l a e t i c i t y  of sunply, and @iti, where production . 
has been marginally decl in ing over t h e  post-war period. As f o r  Othor South 

Amorico, t h e  equation f o r  North America does not cause aqy s p e c i a l  pi-oblems: 

l o g  ~y" = -0.63 + 0.@2 l o g  QAV?; + o . l b  10, PA, 
(23.6) - (5.8) t-7 

+ 0.03 l o g  Pt , - 0.3h log  (Q"~"/Q"~") 
( 0 . 9 )  - f 7.11) t - 1  t -2 



5 .  Africa 

2 . b .  11 The importance o f  Africa i n  world cof f ec  prvduction has grovli 

s t e a d i l y  a f t e r  the  Second World h'ar'. By nou, Angola ant! the Ivory Coast 

im~ed i ; r t e ly  follow Erazi l  anc? Colombia on the l i s t  of  t h e  l a r g e s t  cofl'ee 

producers i n  t h e  world. Furthcr  l a r g e  producers a r e  Uganda, Kenya, Tanzania, 

Ethiopia, Malagasy Republic and Zaire. Nearly 3'.! of t h e s e  c o u r ~ t r i e s  show 

f a i  r l y  3 igh long term p r i c e  e l a s t i c i t i e s  of supply ,  The t i ~ p p l y  equation 

f o r  Africa i n  the  model is of  t h e  standard type: 

a f r  a f r  
l o g  Pt = - 3.h1 + 0.77 log  @Vtte7 + O.Lb l o g  PAVt-7 

( 2 8 . 5 )  !.I.? -9, 

+ 0.12 l o g  Pt-l 
( 2 . 1  ) 

2.k.12 I f  Africa i a  s p l i t  up i n t o  an a r a b i c a  producing region ( ~ e n y a ,  
1 / 

Tanzania and Ethiopia)  and a robusta producing region ( a l l  o t h e r  c o ~ n t r i e s ) '  

t h e  arabica producing region shows a lower b n g  t e r n  and a h jeher  s h o r t  t o r n  

e l a s t i c i t y  o f  supply than t h e  robusta producing region. The  higher short, 

term e l a s t i c i t y  of  supply i 3  caused by the  e s t a t e  s t r u c t u r e  of prod~rct ion 
. I 

under B r i t i s h  r u l e  i n  Eastexsn Africa: when p r i c e s  increased a f t e r  the  war, 

i t  was easy t o  bring the d e r a l i c t  e s t a t e s  i n t o  production again, especially - 
9 

s ince  t b  cof fee  w ~ s  grown under shade t r e e s ,  a s i t u a t i o ~ l  t h a t  makes i t  - - 
possiblt&to neglec t  t h e  coffeo f o r  years  without  any h a n h l  e f f e c t s  t o  the? - 
planta t ion .  The lower long term e l a s t i c i t y  o f  supply r s f l e c t s  the f a c t  t h a t  

I /  This d l v i s i o n  is not t & l l y  co r rec t ,  s ince  a rab ico  producine countr ies  - 
l i k e  Rwanda and Burundi a r e  included i n  t h i s  group, but  tho  da ta  docs 
not con ta in  separa te  f igures  f o r  thoee co=mt&s. 



co f f ee  pr~cxluc t i o n  i n  Eas te rn  Afr lcn wc;s rnu=ll more f i rmly  e s  tn\~l ishec!  l ~ e  1 . ~ 1 - ( A  

t h e  p r i c e  boom o f  the  mid - f i f t i o s  than  it. ;lss i n  Wester11 A f r i c a ,  c?r, i n  

o t h e r  words, t h a t  Eas te rn  Af r i ca  was more aependent on cof l'ee product ion.  

On t h i s  b a s i s ,  i t  might b e  expected ttat t h e  long  t e r n  p r i c e  e l a s + . i c i t y  of  

supply f o r  Afr ica  as  a  whole w i l l  be somewhat lower now t h a n  it was i n  t h e  

p a s t ,  s i n c e  t h e  dependence on c o f f e a  product ion  i n  many Afr ican c o u n t r i e s  

has grown rapid11 over  t h e  p a s t  20 yea r s .  

6. Asia and Oceania 

2.L.13 If t h e  s t anda rd  supply  equa t ion  is used f o r  Asia. and Oceania, a 

s h o r t  t e r n  p r i c e  e l a s t i c i t y  o f  s u p t l y  o f  0.11 results .  T'nis is c l l f f i c u l t  t o  

be l i eve ,  b u t  f o r t u n a t e l y  easy t o  expla in .  Frm 1 Fhil t o  1911? Indonesia ,  

which produced MP: of t h e  r e g i s n ' s  t o t a l  ou tpu t  i n  t h e  ? receding  decade, was 

involved i n  war. F'irst i t  was occupied by t h e  Japanese dur ing  Uorld War 11, an 

a f te rwards  it waged a  s t r u g g l e  f o r  inriepenfience frcm t h e  Dutch. Product ion,  

which was a t  l e v e l  of 2  m i l l i o n  bags up t o  1539/110, 6ropped ab rup t ly  t o  

almost n i l  a f te rwards .  Th i s  l cads  tA, n e e r l o u s  undares t lmat ion  o f  p roduct ion  

capac i ty ,  and t h e  rap id  recovery  of  p roduct ion  i n  t h e  e a r l y  1950's is  the re fo re  
I 

a t t r i b u t e d  t o  t h e  then  p r e v u i l j n g  h igh  p r i c o s  by t h e  r e g r e s s i o n .  hlao,  

t h e  low product ion  up t o  19L9 is being n t t r i b u t e d  t o  t he  low p r i c e s  I n  th 
. %  

e a r l y  pos t  -war per iod ,  inrrt'ead of t o  t h e  e f f e c t s  of t h e  war f o r  in2epend&cn. - - - 
2 .&.1L To account  f o r  y le  e f f e c t s  of t h e  wars i n  Indonosin,  two rlummy e - - 

83 
v a r j a b l e s  have been used. One, Dl , is needed t o  cap tu re  tho  d i r e c t  e f f e c t  

of t h e  war on product ion i n  19L7/bR through l ' ) l r ? / 5 0 . ~  A seconl! vari:lble, 

I /  Thie v a r i a b l e  ecna ls  u n i t y  i n  1947/118, l?h8/119 and l ? h ~ / s O ,  nn4 ze ro  i n  - 
a l l  o t h e r  y e a r s .  



1)2~', i s  needed t o  cor rec t  f o r  t h e  underestimation o f  laeged 7roduction 

capaci ty ,  which a f f e c t s  t h e  f i r s t  t e n  observations.l '  The s h o r t  t e r n  e l n s t i c i l y  

of supply has been f ixed i n  advance a t  0.1 , roughly the sarns value as vas 

found f o r  Africa.  The r e s u l t i n g  equation is  
- 9 

log  piS = - L.?L + 0.86 log QAv;:~ +O.k2 log  PAVt-7 + 0.1 P 
(6 .5 )  ( 2  .L) ( f i x e i  j1 

2.L.15 I n  t h e  Asia and Oceania reeibfi, Indonesia - a i ~ + ' l h d i i  a r e  t h e  l a r g e s t  

proctucers. Indonesia depended much more h,sav'ily on ~ ~ i s f e e  ::ban India ,  and 

therefore  shows a  lower than average lone term p r l c e  e l a s t i c i t y  of denan+. 

India,  on t h e  o the r  hand, has shown a long term pr ice  response t h a t  was f a r  

more marked. The a r e a ' s  t h i r d  l ~ r e e s t  producer a r e  t h e  Phil ippines,  a country t 

consumer domestically all t@ oofieo it proct~ces  (aArund 0.6 mil l ion bags at  pm 

&o&ction G N - & ~  Rutes and Equi l i b r i u m  k v c l  s o t  Constant Priccs 

2.5.1 As ota tcd  c n r l i c r ,  t h e  structure of  t h e  supply equations used 

allows us  t o  calculate the r a t c s  of growth of  coffee  production j 1 1  t h e  

various rceioris a t  di f fc rcn t  p r i c c  l e v e l  3. Oni t t j n g  the  .Jul*iool.c ror t.he 

biennlnl cycl& tho ~ c n p r c l  cquntlon rcnds - 
9 Log Qt = :I + bt 104: QAVt.7 + b2 l o ~  PAVt,7 + b 3  log  Pt-1 - - 

A t  a c o n ~ t i l n l  nr'icc I'C t b  5ror.rth rtrtc ovcr a  se-ren ycar pe r iod  will LC .. 

I /  P i s  var iab le  equals  0.5 i n  the  f i r s t  an6 t h e  t en th  year of observatjon, - 
uni ty  i n  t k e  intervening years ,  and zero i n  a l l  o ther  ; t a r s .  The lcwer 

. __..*.. . . .: .;;.;values a t  t h e  t a i l  .en& of t h e  s e r i e s  a r e  i r t q u i r s d  because lagged pro-  
duction is measured a s  a f i v e  year moving average. 

2/ I n  ac tua l  ca lcu la t ions ,  a cor rec t ion  f a c t o r  has been applied based on t h e  - 
average r a t e  of growth of production over t h e  est imation period.  



equal to the c:xponential of  

1.06 Qt - log Ot-7 = a + (bl - 1 )  log %-7 + (b2 + b-,) l o g  R: 

I f  5, = 1 ,  the growth r a t e  is depndont on p r i c e s  a l c ~ e .  O t h t n ~ i s u ,  j t 

a lso  depends on the s t a r t i n e  l eve l  of production. Since ac tua l ly  b l  is 

smaller than unity i n  a l l  cases, the growth r a t e  a t  constant pr ices  declines 

w i th  increasing production. 

2-5.2 Thc growth r a t e s  of production b3 legion, s t a r t i n g  f roa the 1372 

production leve l ,  a r e  given in  Table 4 under d i f f e r en t  pr ice  a seuq t ions .  

Although i t  is dangerous t o  a t tach  too.much value t3 tlz?. exact nngnitudcs 

of the growth ra tes  i n  the Table, i t  i s  t e n p t l z ~  ? Q .  clclhive scnc tcntnt ivc  

conclusions from the pat terns  shown by t5ese growth ra tes .  First, i n  order 

f o r  world ;>reduction t o  grow by   bout 2% 9.0-  (corresr)ot~dine to  the gcn- 

e ra l l y  expected r a t e  of consumption growtl:) an crveragc pr ice  of around U W O  

per pound i n  1967 constant t e r n ,  f .o.b. producing countries,  uould be re- 

quired. This equals ~ ~ u g h l ~  US# 62 i n  197b p r i c e ~ .  Second, production expanaior 

w i l l  t hen  mainly come from Other South Amerlcn, Africa and Asia and Oceania. 

Tho growth potent ia l  of  the t r ad i t i ona l  coffes producing regions i s  very 

limited and their  r e l a t i v e  importance i n  t o t a l  production w i l l  continue t o  
L 

doolins i n  euoh a case. 
- - 
,9  

Table k: AINUAL COHPOUND OmiTH RATES OF PRODUCT1011 AT 
7 0 0 s  CONSTANT PRICE LElEXS, STAKTINo FROM 

1972 PRODUCTION fmELS, BY REOION 
- - - m * - .. Prioe l eve l  (US# per  l b )  i n  1967 constant terna 

Region 20 30 ko 50 60 7O - 
----------pement per annun---------- 

Brazi l  -5.1 -1.5 1.1 3.2 5.0 6.5 
Colombia -2.4 -1.2 -0.L 0.3 0.8 1 .3 
Other South America -1.3 1.7 3.9 5.7 7.1 8.3 
North America 0.2 1.1 1.8 2.h 2.8 3.2 
Africa -2.3 0.9 3 .  5.1 6.7 8.0 
Aaia and Oceanla -1.8 1 .  3.5 5.3 6.8 8.0 - 7.rm..i .I f *.. m... - * -  \ 



2.5.3 The r a t e  of growth t o  be expected i n  a ce r t a in  regi;.~ a t  a given 

p r i ce  declines with increasing production, o r ,  saylng the  same t h i r g  i n  o the r  

words, t he  p r i ce  needed t o  cause production t o  increase  ab a constant  r a t e  

increases ovt time. A t  a given pr ice  production w i l l  thus  ~ l w a y s  approach 

a ce r t a in  long t u r n  equilibrium leve l .  These l eve l s ,  together with t he  

production l eve l  reached i n  t h e  year 2000 i f  p r i ce s  would be a t  t h e  l eve l  

indicated from 1975/76 onwards, a r e  given i n  Table 5 .  

2.5.L The purpose of Tabla 5 i s  t o  br ing out  c l ea r ly  t h e  implications of 

t h e  supply equations used. I n  a l l  equations, t h e  r a t e  of growth of production 

a t  a given constant  p r i ce  l e v e l  declines with increas ing production. This 

decline has t o  be explained as  a r e f l ec t i on  of t h e  increasing cos t s  of 

1 / 
addit ional  production.- I n  t he  case of Braz i l  and Colombia, t h e  r a t e  of 

growth decl ines  very rapidly ,  and production a l ready very c lo se ly  approache3 

i t s  equilib.rtum l eve l  i n  t h e  year 2003. I n  t h e  o ther  regions growth r a t e s  

decline more s lou ly ,  and i t  takee production much longer t o  a t t a i n  i t s  

equil.ibrium l e v e l  under any given pr ice .  

2.5.5 The leve l6  of  production i n  the  year  2000 under d i f f e r e n t  constant 

p r i ce  asauviptions have, of c o y s e ,  more meaning i n  terms of t h e  model than 

t h e  long term vequilibrium levele" .  The l a t t e r  a r e  mainly important i n  as  

f a r  aa they g ive  an ind ica t ion  of t h e  speed with whi zh growth katos ore pro- 
f - 

jectod t o  decl ine  with increas ing production. Also they a r e  more s ens i t i ve  - - 
t o  ohanges i n  ?he equation3 than e i t h e r  the growth r a t e s  of ~ a & e  L o r  the  

I /  Although the  s t ruc tu r e  of t h e  equation is eirnilar  t o  t h a t  of  the  p a r t i a l  - 
adjuetment model, the  t!.me l a g  involved i s  much too long t o  warrant an 
explanation i n  theas  t e r m .  
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1 / 
prod-~ction l eve l s  i n  tile year 2000 i n  Table 5.- 

2.5.6 Although the  data  i n  Table 5 (and, f o r  t h a t  matter, i n  Tablo b )  

follows irom purely mechanical operations, t h e  r e su l t s  seem t o  u s  t o  be 

f a i r l y  r e a l i s t i c ,  and we therefore  have no reservations i l l  using t he  underlying 

supply equations i n  a forecastinq model. 

- - - 
8 * 

I /  Thie can ea s i l y  be seen by comparing t he  regional  f igures with t he  f igures  - 
f o r  World excl. Brazi l f f .  Although the  l a t t e r  f igures  derive from a 
separate equation, the  r e s u l t s  arb very close  t o  t he  t o t a l s  arrived a t  by 
adding the  regional flgures (excluuing ~ r a z i l )  aa f a r  as t1.e hypothetical 
lave13 f o ~  t h e  year 2000 a r e  concerned. Differences a re  much l a rge r  for 
the  "equilibrium levels",  however. 



111. THE D!iTERHIIJATION OF 3 W D  

Coffee Consqmt ion  - m- 

3.1 .I The t e c h n i c a l  a spec t s  o i  t he  conversion o f  cof fee  beans i n t o  

coffee a s  a beverage a r e  f ~ i r l y  simple: t he  green beans a r e  -oasted, ground, 

and t h e  so luble  p a r t s  a r e  then ex t r ac t ed  with h? t  wat r r .  The r e s u l t  can 

e i t h e r  be consumed d i r e c t l y ,  o r  it can be nre-sciidi .f ;edu by evaporat ing 

( o r  f r eez ing )  t h e  water, y i e l d i n g  so luble  coffee.  

3.1.2 Soluble  cof fee  was f i r s t  s o l d  i n  t h e  USA i n  1951, and has  rap id ly  

gained ground afterwards.  Its share  i n  t h e  market depends t o  a l a r g e  ex ten t  

on l o c a l  t a s t e s  and habi ts .  It is  around"l?$ i n  t h e  USA, around 60% i n  t he  

bX, and l e s s  than  10% i n  t h e  Scandinavian.counLt.Tes. The share  o f  so luble  

co f f ee  i n  t h e  r e t a i l  market gene ra l l y  i s  l a r g e s t  i n  count r ies  where the  

popular i ty  of  c s f f e e  a s  P. beverage is  only a ve ry  r ecen t  phenomenon. 

3.1 - 3  The ex is tence  of  so lub l e  coffee causes s t a t i s t i c a l  problems both 

on the  consvmption and on t h e  production s ide .  A s  a generoi  r u l e  one pound 

of so luble  coffee is taken t o  be equivalent  t o  t h r e e  pounds of green coffee 

heuns. From t h e  po in t  o f  view o f  consumption this r a t i o  i s  too  low: one 

p o u d  o f  ao lub l s  co f f ee  y i e l d s  up t o  50% more cups o f  co f f ee  than  can be e x t r a c t e d  

t h e  consumer from t h e  equiva len t  mount  o f  roas t ed  cof fee  beans.1' T h i s  means 

t h a t ,  elthough t h e  rise o f  so lub l e  c o f f e ~  may have b e n e f i t t e d  co f f ee  consumption - - 
i n  terms o f  t h e  number of cups codaumed, it not  neces sa r i l y  has b e n e f i t t e d  

consumption i n  t enns  of  t h e  uao OF cof fee  i n  green bean form. F r o m  t h e  po in t  o f  * - 
I /  One pound o f  roas t ed  co f f ee  is equivalent  o t  i .19 younds o f  ereen coffee.  - 

Therefore, one pound of  so lub l e  is equiva len t  t o  2.52 pounds o f  roas ted  
coffee.  



view of production the  ra t ioof  3 t o  1 i s  too high: many manufacturers of 

soluble coffee manage t o  use only 2.5 pounds of  green beans i n  making one 

1 / pound of so luble  coffee--. 

3.1 4 Coffee i s  t raded a ~ d  s o l d  to mnsumers i n  ail s tages  of  processing: 

as green b e a ~ s ,  roasted coffee, ground coffee and soluble coffee. I n  t rade 

and consumption s t a t i s t i c s  evel-gthing i s  converted i n t o  "green bean equiv- 

a l en t s"  according t o  r a t i o s  e s t ab l i shed  by the  In ternat ional  Coffee Organ- 

i z a t i o n .  One pound of roasted o r  ground coffee i s  equivalent t o  1.19 pounds 

of green beans, one pound of so luble  coffee i s  equivalent t o  3 pounds of green 

beans. Only f o r  US consumption s t a t i s t i c s  s l i g h t l y  d i f fe ren t  conversion r a t i o s  

are used. 

3 . 1 .  The shares  of  the  major importing countr iea i n  t o t a l  world imports 

over the  pei-iod 1970-1 973, with comparable f i g u r e s  f o r  the  period '  1950-1 953, 

ril-e given i n  Table 6. The Table alsc gives t h e  average per  c a p i t a  irnpcrts 

over theso periods. 

Speci f ica t ion  of the  equations and regression r e s u l t s  

3.2.1 In studying the  dew.d?J f o r  co f fee  t h r e e  regions urn be d i ~ t i n -  

gutshed t h a t  requi re  a t t en t ion .  These region8 a r e  formed respect ive ly  by the  

producing m u n t r i e s  ( i  .e., the  ne t  cmor t ing  countr ies) ,  t h c  United Statea 
6 , I 

and tti6 o ther  importing count.rlea. 

3 . .  Data on demand i n  procbaing countr ies  are-taken from t h e  USM. For - 
.9 

demand i n  the  USA t h e  data on the  "Net Civi l ian  Visible Disappearancen has 

1/ The amount of  c ~ f f e e  used can be estimated by dividing the  amount of - 
caffe ine  found i n  the  eoluble coffee by t h e  amount of caf fe ine  per  pound 
of green bema,  s ince  all caffe ine  contained i s  extracted.  

2/ Ekcept f o r  t h s  US the  ava i l ab le  Qta rioes not a l l o r  f o r  a c l e a r  d i s t i n c t i o n  - 
beteween "consumptionf" and "demand", and we w i l l  therefore  use t h e  two ex- 
pressions interchangeably. Since the  symbol D has been reserved f o r  dumw 
var iables ,  t h e  symhol C w i l l  be uaed f o r  demand (consumption) t.hroughout this 
chanter. 



Table 6 : AVERAGE WORLD IMPORTS OF COFFEE, 
TOTAL AND PER CAF'ITA. 

1950-53 and 19?3-73- 

Average Annual Imports h r  Capita Imprtd' 
1950-1 953 1970-1 973 1950-1 953 1970-1 973 

'000 $ o f  '000 % of 
bags t o t a l  bags t o t a l  - - i n  pounds per cap i ta  - - 

U.S.A. 20,034 62.8 20,986 37.6 16.8 '13.3 
Canada 71 2 2.2 1,320 2.b 10.3 8.0 
Iatin America 686 2.2 81b 1.5 n.a. n.a. 

bGenoany 
m c e  
I t a l y  
Benelux 
Scandinavia 
iJ-K* 
Other W-.brope 
Total %&rope 
Eastern A m p e  

Africa 85b 2.7 1,196 2.2 n.a. n.a. 

Japan 30 .1 1,583 2.8 .O 2.0 
Other Asia & Oceania Wr;! 1 .  2,920 5- 3 n.8. n.a. 

I /  Avarage annual imports divided by 1952 and 1972 population data, redpecXvely. Not calcu- - 
l a t e d  fo r  regions tha t  include producing countries. 

Sources; Data on coffee imprts r PACB, various i s suer .  = Data on populationt UN data. '. 



been use& W r  the  other importing regions demand has been derived by sub- 

t rac t ing  US demand and changes i n  US inventories from world exports a s  reported 

by the  US& Therefore, i n  contradist inction t o  the  US data, the  data fo r  

this l a s t  region includes t he  e f f ec t s  of changes in inventories. 

3.2.3 The specif icat ions  of t h e  demand equation8 have been determined on the 

basis  of a pr ior1  a ~ s u ? ~ p t i o n s  about the  behavior of the  pr ice  and income e l a s t i -  

c i t i e s  of  demand i n  the  respective regions. 

1. Producing Countries 

3.2.4 Consumption of coffee In  the producing regions i s  t o  a very large  

extent  a policy .variable. In times of overpm&ction,,accompded by low prices . 
and burdening stocks, producing countries tend tc, stimulate domestic consump- 

t ion  by a l l  possible means. M n g  v i r t ua l l y  the  whole of the 1960'9, f o r  example, 

domestic roas ters  i n  Brazil received coffee from the  govemen t  stocks a t  a purely 

nominal charge. I f  the  market tu rns  around, in ternat ional  pr ices  increase and 

stocks a re  drawn down, the subsidiee on in te rna l  cof.fea consumption tend 

to be abolished. Thus, the i n t e rna l  price increases more than proportiouately 

to the  in ternat ional  price, and therefore the  o l a a t i c i t y  of demand with respect 

t o  the i n t e m t i o n a l  price should increase when this pr ice  r i ses ,  and vlce versa. 

The relevant pr ice  i n  this case i s  the  price o f  one year ago, due t o  t he  inevi t -  

able lag  i n  ~011~7 formation. 

3.2.5 The income e l a s t i c i t y  of demand i n  the  producing countries 6as 
i 

h e n  a8sumed t o  be cpnstsnt. On t h e  one hand t h e m  a n  many covntries 

1/ The Net Civil ian Vlsible M8appearance equals imports minus reexports, change8 - 
in i m n t o r i e s  and demand by t h e  amed forces. 

Ser ies  fo r  ne t  imports are not available f o r  a suf f ic ien t  length of time. h e  
to the  way of  calculation, the  demand of t he  U.S. amed forces is included i n  
the  demand of  "other irnportersn, but  this has only negligible effects.  



where coffee consur~2tion ha8 hardly come off the ground (notably i n  ~ s i a ) .  

In such countries the  income e l a s t i c i t y  can qui te  well increase u i t h  increasing 

incomes for  some time t o  come. On the other hand coffee i s  already firmly 

established in Brazil,  by f a r  the  largest  consumer of coffee among the prcducing 

c untries,  and here the  income e l a s t i c i t y  of demmd w i l l  d e f h i t e l y  

decrease with r i s i ng  incomes. Themfore we have chosen f o r  a constant income 

e l a s t i c i t y  of d e m d .  Income i n  OECD countries has been taken a s  a proxy :or 

income in producing countries, not only because other data are  hard t o  come by, ' 

but a l so  because long term forecazts fo r  income in other than OECD countries do 

not exist. 

3.2.6 The equation t h a t  s a t i s f i e s  the abo.ve conditions is 

log gmd oecd 2 
" 811' $1log Et + $2 (pt-1) 

oecd 
uhere prod stands for  coffee consumption in the producing countries, P f o r  

real OECD income, and P for  prices. I n  this equation the income e l a s t i c i t y  

of demand equals bll, whereas the  price e l a s t i c i t y  of demand i s  equal t o  

2 
2 b12 (PtOl ) . Estimation gives ( t  - values i n  parentheses): 

log g x d  
8 

2.414 + 0.777 log qcd - (2.906 10- (ptml) 
2 

t 
(19.2) (7.9) 

20 U*S*A. - - 
i 

3.2.7 Conmuaptton i n  the USA. shows a remarkable pattern. I t  recovered 
0 

quickly a f t e r  the Gcond k r l d  War. Tho peaking of coffee prices i n  1953- 
w 

195k l ed  to  a mdden and f a i r l y  marked decline, but consumption picked up 

again a f t e r w a d .  The r a t e  of growth over the  whole of thls period was dim- 

inishing rapidly, houe-rer, m.d since 1962 consumption has actual ly  been dcc l inhg .  

3.2.8 The U S  consumers seem t o  accept moderate pr ice  f luctuations f a i r l y  

eaaily. However, when prices of coffee r i s e  markedly, an increaaing consumer 



r e s i s t a n c e  a t a r t s  t o  develop and t b i s  can l e a d  t o  s i g n i f i c a n t  cutbacks i n  

consumption a t  h igher  p L c e  l e v e l s .  Therefore,  we have assumed t h a t  t h e  

p r i c e  e l a s t i c i t y  of demand w i l l  i nc rease  with inc reas ing  p r i ce s ,  although 

a t  a lower r a t e  t han  i s  t h e  case f o r  coneumption i n  t he  producing count r ies .  

Since t h e  s e r i e s  f o r  US consumption was dorived by averaging f i g u r e s  based 

on calendar  years ,  t h e  one yea r  lagged p r i c e  has been added a s  an indepen- 

dent var iabla .  

3.2.9 Coffee consumption i n  t h e  US has obviously been r ap id ly  appmachina 

i t s  s a t u r a t i o n  l e v e l ,  arid t h e r e f o r e  t h e  income e l a s t i c i t y  of demand has t o  

& c l i n e  sharp ly  wi th  inCr8asing income. Unless 'one i s  prepared t o  accept  8 

negat ive  income e l a s t i c i t y  of  demand fmm a c e r t a i n  income l e v e l  onwards, 

however, no explruiation or' t h e  dec l ine  i n  consumption over  t h e  p a s t  decade 

can be found.l/ Therefore we have sim9ly added a time t r e n d  t o  t h e  equation 

in t h 3  f o m  of  a normal d i s t r i b u t i o n  cume.  This va r i ab l e  cap tu l c s  both t h e  

s h o r t  pre-1962 r a l l y  i n  consumption as well  a s  t'.e post-1962 dec l ine ,  m d e r  

t h o  assumption t h a t  t h e  dec l ine  w i l l  t a p e r  o f f  I n  fu tu re .  

3.2.10 The des i r ed  behavior o f  e l a s t i c i t i e s  ha0 been obtained by f i t t i n g  
L 

t h e  fol lowing equat ion 

Hare cUsa referu  t o  US consumption and pea t o  US real income. The income - 
usa  -k 

e l a s t i c i t y  o f  con-ption i s  equal  t o  -A. b 2 ~  (yt ) /ctS8 and thus  dec l ines  

e x t r e r e l y  r ap id ly  wi th  inc reas ing  income, whereas t he  p r i c e  e l a s t i c i t y  of 

consumption, equal  t o  bpp pt/cYsa If one a b s t r a c t s  from t h e  t h i r d  t e r n  on t h e  

Actually,  s i n c e  we regrese  consumption on t o t a l ,  and no% on pe r  cap i t a  
consumption It can be argued t h a t  a negat ive income e l a s t i c i t y  of per  
c a p i t a  cof fee  c o n m p t i o n  from a c e r t a i n  l e v e l  o f  Income upwards is  alreadjr 
Irnnllrd In nvv vonrnn+nn 



right. hand s i d e  L! increases  with price.  Estimation of the equation y i e l d s  

i t  - values in parentheses):  

+ 912 Pt/Pt-, 58lr exp (-0.1 ( t - 1 6 ) ~ )  
(2.6) (3.5) 

3.  Other Importing ~ o u n t d e s  

3.2.11 A s  t o  t h e  p r i c e  e l a s t i c i t y  of  t he  demand for-.coffee in t h e  o thkr  

importing regions, we see no s p e c i f i c  reasons f o r  a s d r . g  t tdd ' , e l a s t i c i tya  

t o  be o ther  than constant.  The income e l a s t i c i t y  of  demand will slowly decl ine 

with r i s i n g  incomes, however. The bulk o f  consumption i n  this region occurs i n  

Yestern Europe, where coffee consumption is a l ready f i rmly  es tab l i shed ,  and a ' 

number o f  count r ies ,  e spec ia l ly  i n  North-Western Europe, a r e  approaching 

sa tu ra t ion  l e v e l s  i n  per  cap i t a  consumption. On t h e  o t h e r  hand, t h e  "region" 

also include8 count r ies  l i k e  Japari, where cof fee  consumption h a  only r ecen t ly  

s t a r t e d  t o  grow, w-d count r ies  l i k e  those o f  %s te rn  &rope, where cof fee  con- 

d p t i o n  i s  kept a t  very low l e v e l s  &e t o  extremely high taxea. Therefore, s 

the r a t e  a t  which the  income e l a s t i c i t y  of demand decreaees with increas ing  
- 

income should be very moderate.   he inclusion of changea i n  US inventor ies  as 
L 

an independent v a r i a b l e  in t h e  equatdon has no explrrnatory meaning. It i s  only 

2/ a device t o  co r rec t  t h e  nconsumption* s e r i e s  f o r  i n v e n t ~ r y  changes.- 

TMs term has the  e f f e c t  of  lowering the  short-run p r i c e  e l a s t i c i t y  i n  the  - . 
est imated equat ion by about one t h i r d  a t  p r i c e  l e v e l s  o f  around US&O p e r  
pound. 

2/ Inventory changea i n  Europe, f o r  which only  s h o r t  s e r i e s  are avai lab le ,  run 
roughly p a r a l l e l  with those i n  the  US. The average l e v e l  o f  US inventories 
hardly changed over the  es t imat ion  period, and therefore  no major p rob lem 
. .  I - .  n. .. 1 1 . -  r - . - -  * - - A  - - - 4  - a  -- -&----- 4 -  119 4n+mn+hdmo a- nom(med. 



3-2.1 2 The demand equation f o r  the "other importing countrieefl i n  

log gther other -3/R 
1 

usa uaa 
' a31 + b3l (Yt + b32 log Pt + bj3 St+l/St 

In this equation cother stancia f o r  demand i n  the "other importing countries", 

pther for ma1 income of the OECD countries excluding the USA and suaa for  

the opening inventories in the US. The price e l a s t i c i t y  of conuYrnption is 
other -3/8 

constant a t  b p ,  whereas the incone e l a s t i c i t y  of consumption, -0.375 b3,(yt ) , 
declines slowly d . t h  increasing income. The estimated form of the equation i t r  

other other -3/6 
log C -14.31 -54-70 (yt - 0.262 log ?t + 0.146 St.+l , /.pa t 

(51.8) ( 9 . 5 ) .  iS.7) 

Valuee of the  Blas t ic l t i es  

3.3.1 Since most e l a s t i c i t i e s  in the demand equations depend on the  level8 

of pr ices  and/or income, it is not possible to give singlc numerical valuee. 

Therefore, i n  Table 7 the  vaJ.uea of the price and income e l a s t i c i t i e s  of demand 

in the three regions a r e  given a t  d i f ferent  combinations of price and income leveln. 



I I 
0 0 . . 
a ri' 
a n' 
a n- 



I V .  THE DETESMINATION OF PRIZE - 
4.1 . I  In the  t r a d i t i o n a l  nodel demand and supply depend on cu r ren t  

.,,*ices, and the  maricetyclearance p r i c e  i s  determined by s e t  t i n e  de~nmd 
: J b = m  ' -  : - . . 

equal  t o  sl~ply. Unforti lnately such a model i s  not r e l evan t  i n  t he  case 

of  coffee. Coffee ca-i be e a s i l y  s to red ,  and production, which i s  mainly determined 

by t h e  p r i c e s  of more than  h a l f  a decade ago, Production can o u t s t r i p  

consumption f o r  s eve ra l  yea r s  i n  a row: t o t a l  expor tab le  sc?ply, i . e .  

beginning s tocks  plus e v o r t a b l e  production (production minus domestic con- 

sumption) has a t  times exceeded import requirements by a s  much as 200%. 

b.1 - 2  A so lu t ion  t o  the problem would be t o  in t roduce  tha  c2ncegt o f  

a "demand f o r  s tocks"  on the  p a r t  of t h e  producing coun t r i e s ,  but such a 

concept de f i e s  r e a l i t y  i f  one th inks  of  t he  f a c t  t h a t  Braz i l  alone has 

held s tocks  equal t o  near ly  one and a ha l f  year  of  world import requirements. 

Producer s tocks  a r e  a r e s idua l  quant i ty ,  ne i the r  planned nor  wished. by the  

producing count r ies ,  but  s!rnply forced upon them through t h e  course of  events.  

Since t h e r e  i s  the re fo re  no t h e o r e t i c a l  model t h a t  p re sen t s  i t s e l f  c l e a r l y  

a s  t he  c o r r e c t  and s o l o  so lu t ion ,  we have estimated a s i n g l e  p r i c e  equation, 

with tire following r e s u l t  

Here Qrod are t he  opening s tocks  i n  t h e  producing coun t r i e s ,  Q is  world 

production, C is  world demand, I i s  t h e  i n f l a t i o n  index, he r s  t h e  U.S. wholesale 

p r i c e  index, and D I C  i s  a dumnv va r i ab le  t o  account f o r  t h e  cstoblishment of t h e  I C ~ (  



4.1 -3  The moat important  exp lana to ry  v a r i a b l e  i n  t h e  equa t ion  o f  paragraph 72 

i s  t h e  s e c ~ n d  v a r i a b l e  on t h e  r i g h t  hand a ide ,  which r e p r e s e n t s  t h e  e u p p l y - d e m d  

balance. The average demand of t h e  last two years h a s  been taken as a proxy f o r  

a ~ r p e c t e d  demand. T o t a l  supply i s  made up o f  opening s t o c k s  aad t o t a l  pro- 

duct ion.  Since s t o c k s  have v a r i e d  from almost nothing t o  t h e  equ iva len t  of  

more than one year  of t o t a l  world demand whereas t h e  f l ~ c t ~ u a t i o n s  in product ion 

have been much s m a l l e r  i n  comparison, t h e  s tock  v a r i a b l e  is b a s i c  i n  d e t e r a i n i n g  

t h e  l e v e l  o f  p r i c e s .  The i n t r o d u c t i o n  o f  t h e  p r i c e  of l.wt y e a r  accounts  f o r  

a c e r t a i n  r i g i d i t y  o f  coffee  p r i c e s  i n  t h e  shor t .  r m . . T h e  t h i r d  term r e p r e s e n t s  

t h e  change i n  r e a l  p r i c e  t h a t  is s o l e l y  due t o  t h e  i n f l a t i o n  over t h e  p a s t  

two years .  Since it has  a c o e f f i c i e n t  of -1, t h e  equa t ion  s u c g e s t s  t h a t  r e a l  

c o f f e e  p r i c e s  l a g  behind i n f l a t i o n  by about two years .  The last term i s  a 

dunmy v a r i a b l e  t o  cap ture  t h e  temporary e f f e c t  on p r i c e s  due t o  t h e  es tab l i shment  

1 / of  t h e  ICO-. . 
b.1 .b The p r i c e  equat ion euggestv that, i n  a e i t u n t i o n  wi.thout 

i n f l a t i o n ,  the  equ i l ib r ium va lue  o f  t h e  r e a l  p r i c e  is about  Use80 when 

supply (product ion p l u s  carry-over s toqke)  equa l s  demand, as happened around 

19S&, useho whon supply i e  twice  a8 l a r g e  a e  demand, and Use30 when supply 

equa l s  between 2.5 and 3 tines demand. The p r i c e s  o f  Use00 and US430 (in 1967 
? 

m terms)  can be e a f e l y  regarded as t h e  upper and  lower l i m i t s  o f  p&ce - - 
r e s p e c t i v e l y .  If t o t &  supp l ien  exceed 2.5 t o  3 t i n a a  demand, excess  cocks 

The es tab l i shment  of t h e  I C O  impl ied  t h e  r e g u l a t i o n  o f  the market by means 
of expor t  quota ,  and i n i t i a l l y  importere  f e a r e d  t h a t  t h i s  would l e n d  t o  8 

t i g h t e r  supply  e i t u a t i o n .  Over t h e  y e a r s  i t  became c l e a r  t h a t  t h i s  f e a r  
wee t o t a l l y  wi thout  foundation,  and p r i c e s  dropped t o  t h e i r  o l d  l e v e l s  again .  



K i l l  almost c e r t a i n l y  be destroyed, s ince  i t  makes no economic sense to  

pay t h e  s torage  c o s t s  f o r  coffee t h a t  has no prospects  of  being so ld  anywhere 

i n  t h e  foreseeable future.  On t h e  o ther  hand, already long before demand can 

ac tua l ly  o -~e r t ake  s ~ p n l y ,  p r i c e s  dell s t a r t  t o  move upwards, s t imula t ing  

production. A s  t o  i n f l a t i o : ~ ,  s ince  it t akes  p r i ce  about 2 yea r s  t o  

ad jus t  t o  it, r e a l  p r i ces  tend  t o  s u f f e r  t he  fu l l  impact of i n f l a t i o n  over 

this length o f  time. 

b.1 .s Of course t h e r e  a r e  many f a c t o r s  inf luencing  p r i ces  o t h e r  than 

those incorporated i n  t h e  equat ion o f  paragraph 4.1.2. The most conspicuous 

o f  t hese  f a c t o r s  i s  formed by the  Brazi l ian f r o s t s ,  A ZmSt occurr ing in,  

say, mid-1 969, does genera l ly  not  a f f e c t  t he  13691'.:9 p=cdt~3lor1;  b.at can 

decimate the  harvest  i n  1970/71. Thus, desp i t e  a good harves t  i n  1969/70, 

p r i ces  can increase  very considerably i n  t h i s  year  i n  a n t i c i p a t i o n  of t he  

low out turn  of  the  next crop year.  And once 1970/71 a r r i v e s ,  p r i ces  can 

drop desp i t e  the reduced harvest  when, a s  o f t en  happens, t h e  f r o s t  scare 

had driven p r i c e s  beyond what was reasonable i n  view of thc  ac tua l  s i z e  

o f  the  froet-damaged crop. 

4.1 .6 Additional difficulties i n  the  determinat ion of p r i ces  a r e  in t ro -  

+acz &gd by t h e  a r t i f i c i a l  -. p ~ i c e s  quoted f o r  BrazilJan and blombinn c o f f ~ e s .  

The majori ty of' Braz i l ian  cof fee ,  and a l n r e e  shore of Colombian coffee - - 
is so ld  on t h e  +sis o f  s p e c i a l  contracts .  Under these  con t rac t s  t he  

roae,l..er import6 %offee a e a i c s t  t he  o f f i c i a l  p r i ce ,  and l o t c r  rece ives  a 
s 

r e s t i t u t i o n  on t h e  bas ia  of  t he  difference between the o f f i c i a l  p r i ce  and 

the p r i c c  df  A preda%ennined o t h e r  vorietyl! The impact of  these  spec ia l  

A t  p resent  the  refund i n  the zase of Brazi l ian cof fee  is equal  t o  the d i f fe rence  
between t h e  I C O  ind ica to r  f o r  Ur.washed Arabicagand a weighted average of the  I C O  
ind ica to r s  f o r  Other Milds and Robus ta  (weights 609 and LO% respec t ive ly) .  For 
Colombian coffee  the refund is s a i d  t o  br ing t h e  p r i c e  a c t u a l l y  paid down t o  
h + * r o . r n  l I Q A 1  < enti I R A ?  a h n ~ r m  +,ha nd ce of llC)t,her MildsIl. The o rac t i ce  of 



deals could be very c lea r ly  seen i n  the beginning of 1971, when, due t o  

the  temporary . abolishment . of the  specia l  deals by Brazil, the uni t  value 

of US imports from Brazil suddenly dropped by w e r  20% whereas coffee 

prices in general moved s l i gh t l y  upwards. Unfortunately, however, not 

enough data are pmaently a t  our disposal t o  correct  f o r  these effects .  

4-1 ~7 Despite the inevi table  shortcoinlnga noted above, the pr ice  

equation f i ts  the  data remarkably well, and incorporates the factors  

we think are moat i m p ~ r t ~ t  i n  explaining the oeha.;ior of r e d  ~ i c e s -  



The Model 

5.1.1 Given t h e  supply an6 demand equations and the  p r i ce  equation 

discussed above, only three  de f in i t i ona l  equations a r e  needed t o  c lo se  the 

systen.  The f i r s t  equation s p e c i f i e s  world produc t i c n  ( Q  ) as  t h e  sum t 

t o t a l  of production i n  the  six regions, i .e.  : 

b r  , q o 1  , i i i  + Qyl 
Gt = Qt 

+ f + GS 
The second equation is  

where C t  stands f o r  uorld demand. The chawe i n  US inventori.%-hzs td-be 
. ,  . . 

added because it has been excluded fro111 the  US demand equation. 

5.1 .2 The t h i r d  equation needed i s  the  s tock  equation 

S ~ r o d  3 prod 
t t-1 + Qtml  - CtJ  + SRVt - 1 

The 1r.st term equals tte d i f fe rence  between actual  and theore t rca l  o r  c a l -  

culated beginning s tocks f o r  t h e  year  t. Such d i f fe rences  a r i s e  becnuas of i n -  

consis tencies  i n  the  basic  da t a ,  and because of s tock destruct ions and o f f i c i a l  

s tock  revis ions . l / ~ n  addi t iona l  cause of differences is  t h a t  from 19611/65 

onwards I C O  da ta  ins tead  of USDA da ta  on producer s tocks was used. The USDA 

stopped its regular  report ing on producer s tocks wheq the  I C O  s t a r t e d  c a r r y i l ~ g  , 

out  annual s tock  ve r i f f ca t ions .  Thorefore, s ince  t h i s  time USDA da ta  on 

stocks oosrld no longer inf luence market behavior. 
e 

5.1.3 The r e su l t i ng  mcdel covers - t h e  main aspects  of the  uorld coffee - - 
economy. Simulation r e s u l t s  a r e  g i v e m n  the  next sec t ions ,  Later sec t ions  - 
U s e  t he  model f o r  making p j e c t i o n s  wder differen* s e t s  of assumptions. 

1/ Also, s ince  only o f f0 . c i a l  s tocks  a r e  included, the t r a n s f e r  of cof fee  s tored  by - 
pr iva t e  coffee grower8 t o  t he  govermnent s tocks  adds t o  the f i w e  f o r  world pro- 
ducer s tocks without changing e i t h e r  demand o r  supply. This phsnomenon 13 
eepec ia l ly  important i n  Brazi l  where coffee e s t a t e s  s t o r e  huge moun t s  of coffee,  
depending on t h e i r  pr ide expectat ions and on the l e v e l  of the g>vornmentts 
m i n i m u m  merantee  rice. 



Slmulation of the Pbdel 

5.2.1 The model h:ts been s!'.:frulated from 19h9/50 thrpugh l905/85. A 

comparison between the actnal   an^ the simulated average world pr ice  ( i n  

1967 c c n s t ~ n t  US4 per pound, f  .o. b. or ig in)  can be found i n  Chart I .  

Complete r e s u l t s  a re  given i n  Annex 11, Tables l a - i c .  

5.2.2 1.n the simulation the most c ruc ia l  variable is the price,  sitlcc 

i t  is direct ly.  influenced by a l l  o ther  endogenuous variables  i n  the model. 

resul*, a s  f a r  as  t he  pr ice  is concerned, a r e  shown i n  Chart I. The 

small systematic deviation i s  caused mainLv by a s l i g h t  overestimation of Brazilian 

production i n  the immediate pre-19Sb period. This makes f o r  higher stocks 

and lower pr ices  i n  the ' f i f t i e s  and, by consequence, f o r  lower production 

and higher pr ices  i n  the b i x t i e s ,  than occurred i n  ac tua l  fact,.l' However, 

due t o  the  balancing propert ies  of th6 model, t h i s  e r r o r  redresses i t s e l f  

towards the end of the period. 

5.2.3 Judging a rxbl ?l t y  the  closeness of f i t  over the simulation period 

is not t he  only poss ib i l i t y .  Since coffee is a t r e e  crop, fu ture  c h ~ n g e s  i n  

production are  "foreshadowedN by e a r l i e r  plant ings,  and t):s production l eve l s  

forecast  f o r  the seoond half  oC the  'seventies can already p a r t i a l l y  be 

judged i n  the  l i g h t  of present knowledge about plant ing programs. A case 
4 

i n  point i e  Brazil .  Hem the  l f f o r e c a o t ~ ~ ,  r e su l t ing  from extending t h e  simuia- 

t i o n  from 1949/50 onwards beyond the  estimation period, shows a significant 

increase i n  production f o r  the seconrl ha l f  of t h i s  decade. This is  i n  l i n e  

I /  These de- , ia t ions do not show when Brazilian production i s  specjf ied a s  an - 
exogenous var lab le  i n  which case there is no dis t inguishable dJ~fference  
Setween the usimulatedn and the llestimatedft p r i ce .  





u i t n  what can be expected on t h e  bas is  of t h e  l a r g e  planting programs executed 

by Brazi l  i n  t h e  f i r a t  ha l f  of t h i s  decade. For t h e  o the r  producing regions, 

t h e  increase8 i n  production a r e  too  "regularn t o  enable us t o  judge the  sound- 

ness o f t h e  projec t ions  i n  advance on t h e  b a s i s  of avai lable  data on 

plantings. 

Project ions 

503.1 The model has been used f o r  making project ions  under various assump- 

t i o n s  about t h e  fu ture .  3 ro jea t ions  have been made with d i f f e r e n t  assumptions 

about the  occurrence of f r o s t s  i n  B r a s i l t s  coffee-producing areas ,  and w i t h  

di f fe ren t  assumptions a s  t o  income growth. Also, proJections have been made 

assuming t h e  re-establishment of t h a  In te rna t iona l  Coffee Organization. I n  

t h i e  case, we have t r i e d  t o  assess  t h e  e f f e c t e  of d i f f e r e n t  poss ib le  ICO 

pol ic iee  ( price-indexing and buf fe r  s tocks ) . 
5.3.2 Some project ions  have been rn;tde t i~rough t h e  year 2000. This, of  

coilrse, i n  no way means t h a t  we would a t t ach  any forecast ing value t o  these 

f ie\c~vs.  But such a procedure is vely useful. i n  bringing out  trenc!s t h a t  a r e  

impl.le+ i n  the  model but  t h a t  eo not show up i n  s h o r t  projec t ion s e r i e s .  
. # 4 

5.3.3 The fo recas t s  o f  r e e l  incomes and in f3a t iun  a re  those  of tb Bank. 

- These projec t ions  run up t o  1985. After 1985, inflation is projected t o  con- - 
i 

t ime a t  t h e  same r a t e  a s  for  1913-1985, i.e. 7 %  per annum. Rea; incone - - 
; growth, i n  t h e  BaG k project ions 5 . 8  pn annum over the  period 1 FW-l@85, i s  - 

assumed t o  drop t o  4.5$ cer  annum f o r  1905-1990, and per annum afterwards. 

Thia assumption is  a r e f l e c t i o n  of our convict ion t h a t  r e a l  income growth 

wi l l  have t o  decl ine  i n  fu ture ,  both because r e a l  resources a r e  not unlimited 

and because population growth cannot go on forever  a t  i t s  present rates. 



FmJect ions  under varying arsumptions about frosts 

5.h.1 Since t h e  occurrence of heaty f r o s t s  i n  Braz i l  has been accounted 

f o r  by dummy v a r i a b l e s  i n  explaining Braz i l i an  procbct ion,  it is  necessary 

t o  make assumptions about t he  f u t u r e  occurrence of f r o s t s .  F i r s t ,  we can 

assume t h a t  no heavy f r o s t s  w i l l  occur.  Second, we can assume t h a t  f r o s t s  

i n  fu tu re  w i l l  occur with t h e  same frequency a s  i n  t h e  pas t  and c a l c u l a t e  its 

"average e f f e c t t t .  Since heavy f r o s t s  occurred about once i n  f i v e  years  and 

have c u t  product ion by 55?, t h i s  would meatl sub t r ac t ing  11 5 from t h e  projected 
. . 

1 eve ls  from 1976/77 onwards ( s i n c e  no f r o s t  occurred i n  ly'di , '  ire knon *al ready  

t h a t  production i n  1975/76 cawmt  be r e a c e d  by f r o s t ) .  ', Mdj ZC* $an/ assume 

a r b i t r a r i l y  heavy f r o s t s  i n  s p e c i f i c  years .  W e  have done t h i s  f o r  t h e  years  

1975, 1977 and 1979. 

5.h.2 The  rice pro jec l ions  under t h e  t h r e e  d i f f e r e n t  assumptions mentioned 

above a r e  g i v m  I n  Chart XI. Tne p j e c t i o m  show t h a t ,  not  unexpectedly, a n  

occurrence l j k e  t n r e e  heavy f r o s t s  i n  one f ive-year  per iod walld l ead  t o  a 

r .pet.J.tjon of  t h a  f ami l i a r  boom-bust cycle  i n  cof fee .  The two o the r  assumptions 

go not  lead .to ve ry  d i f f e r e n t  r e s u l t s .  I n  both c a s e s  s tocks  reach a low of 

1 5-20 mi l l i on  bags around 1977/78 ind  start t o  i nc rease  a f t e l r a r d a  . Pr ices  

under I1averegett f r o s t  condi t ions  ore understandably h jgher  than  undal; con- - - 
d i t i o n s  of  no f r o s t ,  but, t he  d i f f e r ence  grndual ly  s t a r t s  t o  diminis! because 

of t h e  r eac t ion  o f  t h e  product ion capac i ty  t o k e  h igher  p r i c e  level;. 
rn * 





Rwject ions under varying asmuaptions about income growth 

5-5.1 Qlart 111 gives t h e  p r i c e  project ion with income growth as projected 

above, compalvjd with t h e  pFice project ion f o r  a s i t u a t i o n  i n  which income would 

grow 1% pea. less than  projected, s t a r t i n g  i n  1975. As can be seer,, t h e  long 

term p r i ce  development is  r a t h e r  s ens i t i ve  t o  tne a s s u ~ p t i o n s  abollt incone growsf.. 

Unlike t h e  caae of f r o a t 8  o r  inflation, t o  be discussed i n  t h e  

next sect ion,  t he re  i s  here no %Lancing  mechanism which makes t h e  long t e r n  

p r i c e  l e v e l  r e l a t i v e l y  independent of t h e  income growth assumption. The reason 

is simpleal though love r  pFicea lead  t o  lower output  l eve l s ,  t he se  l o v e r  outpat  

l e v e l s  do not  l e a d  t o  a rev lva l  of pr ices  sinee- c a m ~ p ~ 1 ~ ~ ' ~ ~ q u i r e m s n t s  are 

a l so  lower. 

5.5.2 A change i n  t h e  income growth assumption does not lead  t o  a change 

in t h e  pa t te rn  o f  t h e  p r i ce  development (as opposed t o  its l eve l ) .  
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Projections under varying assumptions about i n f l a t i o n  

5.6.1 The immediate e f f e c t  of i n f l a t i o n  on p r i c e s  can be derived d i r e c t l y  

from t h e  p r i ce  equation. The p r i c e  equat ion comes c lose  t o  assuncing t h a t  r e a l  

p r i ce s  adapt  t o  i n f l a t i o n  with a l a g  of two years .  This means t h a t ,  i f  the  

i n f l a t i o n  assumption is  inc reased  by, say, 2% p.a., t h e  r e a l  p r i c e  u i l l  be 

lower by 2% i n  t h e  first yea r ,  and by 4% in t h e  following yearcs) .  There u i l l  be 

a balancing e f f e c t  caused by t h e  s h o r t  term responses o f  production and con- 

sumption, but  t h i s  e f f e c t  i s  r e l a t i v e l y  small. 

5.6.2 The o f f e c t  o f  a change i n  t h e  i n f l a t i o n  assumption on p r i ce s  i n  t h e  

long run is  q u i t e  d i f f e r e n t ,  however. This  can be seen from Chart I V ,  where 

t h e  p r i c e  p ro j ec t ion  under t h e  i n f l a t i o n  assumption u s e d ' i n  t h i s  paper i s  

compared wi th  t h e  p r i c e  p ro j ec t ion  t h a t  'would r e s u l t  i f  t h e  i n f l a t i o n  would 

be only  h a l f  o f  what it i s  pro jec ted  t o  be, s t a r t i n g  i n  1375. I n  t h e  s h o r t  run 

t h e  mal p r i c e  improves considerably. But i n  t h e  long run t h e  increased  supply 

t h a t  fo l lows  t h e s e  in,proved p r i c e s  counterac ts  t h s  b e n e f i c i a l  e f f e c t s  o f  lower 

i n f l a t i o n  on r e a l  p r i c e s ,  and t h e  n e t  r e s u l t  i s  c lose  t o  zero. 

5.6. 3 The d i f f e rence  of  this case with t h e  case of a change i n  income 

grcjwth i s  t h a t  here  t h e  changed supply i s  co:~fronted with an unchar.ged s t r e n g t h  

in  demand, which causes t h e  l3ng  run t'adaptationtl o f  p r i c e s  t o  t h e  changed 

circumstances. I n  t h e  case  o f  changing income, a changed supply i s  confronted 

with ti demand t h a t  has changed i n  t h e  same &rectaion, t hus  prevent ing such - 
an adaptat ion.  8 

5.6.4 The soa r ing  i n f l d i o n  i n  recent  y e a r s  caused a very  sharp  drop i n  

r e a l  cof fee  p r i c e s ,  and c r e a t e d  severe balance o f  payments problems f o r  s eve ra l  

cof fee  expor t ing  count r ies .  Nevertheless,  this f a c t  should no t  be judged on t h e  . 

baa i s  of  i ts  immediate a f f e c t s  alone, s i n c e  it w i l l  l e ad  t o  a reduced production 

expansion and t h e r e f o r e  t o  b e t t e r  cof fee  p r i c e s  i n  t he  e a r l y  1980's.  
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5.7.1 A t  p r e sen t  prcducing and consuming coun t r i e s  a r e  t ~ y i n g  t o  negot ia te  a 

new In t e rna t iona l  Coffee Agreement. One of t h e  main jssues i n  t h e  discussions 

i s  t h e  wish of the  producing coun t r i e s  t o  come t o  a system by which cof fee  

p r i c e s  w i l l  be p e r i o d i c a l l y  adjusted accorCing t o  t h e  development of  an i n f l a -  

t i o n  index, i n  o rde r  t o  maintain t h e  r e a l  va lue  of co f f ee  earnings.  

5.7.2 A long term balance between demand and supply is ensured by the  p r i c e  

mechanism. I f  one wants t o  impose a f ixed  p r i c e  upon t h e  c o f f e e  market, one 

of t h e  f i r s t  problems t o  be solved is then Flow Lo enbalrena-balinced develupmemb 

o f  demand and supply. This, of course,  has..$@ .be..?o?e \!y';@a'ns which f a l l  

ou ts ide  t h e  scope of t h e  "market rnechanismll. But t h e  t a s k  can be made e a s i e r  

by choosing a p r i c e  a t  which demand ant! supply w i l l  a-dtomatically balance more 

o r  l e s s ,  so  a s  not t o  have t o  r e s o r t  too much t o  t h e  difficult process of 

a r t i f i c i a l  production l j m i t a t i o n  o r  s t imula t ion .  

5.7.3 tJhat w 1 l . l  happen i f  p r i ce s  a r e  f ixed  a t  d i f f e r e n t  cons tan t  l e v e l s  

from 1975/76 onwar$? can be seen i n  Table f l .  A t  l e v e l s  below US$bO i n  1967 

constant  t e r n s  (around Use60 i n  1974/75 cons tan t  t e n s ) ,  s tocks  a r e  very 

quickly drawn down t o  dangerously low leve ls .  A t  p r i c e s  above US$U, s tocks 

a t a r t  t o  p i l e  up t o  much hieher  l evo l s  than requi red  t o  guarantee aga ins t  normal - 
production and t r a d e  f l$ tua t ions  . - 
5.7.h The dovelopmer&s towards the end of  t he  period show t h a t  t he  r a t e  

w 

of increase  i n  consum?tion slowly dec l ines  with increas ing  Incomes. Yowever, 

t he  slowdown i n  the  r a t e  o f  erowth of production a t  constant  p r i ce s  is aomewhat 

more pronounced, and the re fo re  t h e  p r i ce  t h a t  w i l l  maintain a balance between 

supply and demand rises slowly over the  period concerned. 
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5.7.5' R o n  the  above it can be derived t h a t ,  i f  a s i n g l e  cons ten t  p r i c e  

would have t o  be  chosen, it would hav2 t o  be i n  t h e  range of U S : ~ ~ - L ~ I  (US$ 

60-70 i n  1 9 7 W 7 5  t e rms) .  Of course i n  p r a c t i c e  t h e  s e t t i n g  of a s i n g l e  p r i c e  

would not be manegeable, and a p r i c e  range would be more r e a l i s t i c .  This  

o l lous  a l imi t ed  degree of  adjustments and thus  eases  t h e  opara t ion  o f  any 

system aiming a t  e s t a b l i s h i n g  s t a b l e  p r i ce s .  Table 9 g ives  t h e  development 

of  p r i ce s ,  production, consumption and s tocks  under t h e  assumption tht p r i c e  

f3uc tua t ions  a r e  l i m i t e d  t o  c e r t a i n  ranges. As expected, t h e  t a b l e  sugges ts  

t 'hat t he  establi.shment o f  a p r i c e  range of uS$kO-kL per  pound would not r equ i r e  

t oo  much i n t e r f e r e n c e  t o  be maintained. Higher. ox' lower p r i c e  ranges-,xnti!.d be 

faced with a continuous p r e s s w e  of p r i ce s  against-btitr Toaer o,-!:i&r l i m i t  

of t h e  range r e spec t ive ly .  

5.7.6 A ques t ion  t h a t  s t i l l  has t o  be d e a l t  with i s  how t h e  p r i c e  can be 

kept  within a c e r t a i n  range. Under t h e  second I n t e r n a t i o n a l  Coffee Agreement 

(ICA), a system of f l e x i b l e  e x ~ o r t  qucta was used. The export  quota t h a t  were 

f ixed  a t  t h e  beginning of each co f fee  year  were ae jus t ed  upward (downward) 

whenever t he  p r i c e  f e l l  ou t s ide  t h e  pre-es tab l i shed  range. 

5.7.7 The ef fec t iveness  of such a system depends t o t a l l y  on t h e  wi l l ingness  

of t h e g a r t i c i p a n t s  t o  abide by i t s  ru l e s .  S ince  the  burden o f  t h e  s b c k s  

r e s u l t i n g  from a l i m i t a t i o n  of  export8 i s  borne by t h e  ind iv idua l  producing 

count r lcs ,  who o n e n  need bsdly  each d o $ l a r  of  fo re ign  exchange they  can - 
L 

poss ib ly  earn,  such a system has inva r i ab ly  broken down when it was backed by - 
!e producers alone. A moderate amount of success  could only be achieved when 

consumers joined t h e  producers t o  l fpol jcet l  t h e  system under t h e  aegis  of t h e  

In t e rna t iona l  Coffee Organization. However, consumers d id  not  allow fo r  



Table 9: DEVEIOPMENT OF PRICES ANTI STOCKS 
UllDEil DIFF'EREVf IXDFJED PRICE RANGES 

Price Range i n  1967 Constant Terms ( ~ S # / l b )  
110-44 

Price Stocks Price Stocks Price stocks 
US$ (mill .bags ) US# (mill .bags) US$ (mi 11 .bags) 



an adequate rev is ion  of p r i ce  ranges i n  t h e  l i g h t  of world i n f l a t i o n ,  and t h i s  

caused t h e  breakdown of t h e  second I C A .  A t  present  p r o h c e r s  and consumers 

a r e  t ry ing  t o  negot ia te  a new Internation83 Coffee Agreement. I n  t h i s  process, 

a buffer  s tock is  frequent ly mentioned as  an a l t e r n a t i v e  t o  a system of export 

quotas. We w i l l  therefore  t u r n  t o  the  operat ion of a buffer s tock i n  t he  next 

sec t ion .  

The p o s s i b i l i t i e s  of , ~ u f f e r  s tock  

5.8.1 The simplest form of a buffer s tock  i s  a s tock t h a t  buys ( s e l l s )  

whenever the  p r i c e  drops below ( r i s e s  above) a predetermined range. I n  contra- 

d i s t i n c t i o n  t o  export quota, a bu f fe r  s tock tP ied  t o  contain p r i ce s  i n  complete 
.- -- . I 

conformity with the  market mechanism. Also, it- centraXx.eg,, t h e  stock burden, 1 
an$ therefore  t he  mechanism does n ~ t  run t he  danger of being "violated" by 1 
individual  countr ies .  

5.3.2 Table 10 shows the  simulated developments i n  case a buf fer  stozk 

would be approved The p r i ce  range reqgired f o r  the  smooth operat ion of a 

buf fer  s tock is somewhat higher than the  range required f o r  a quota system. 

A buf fe r  atock f i r s t  has t o  accumulate eone cof fee  before it can prevent a r i s e  

of pr ices  above t h e  established range. A quota system, however, can keep p r i ce s  

from r i e i n g  aimply by insp i r ing  confidence with bqyers that. a l l  avai l .able ,  , 

ccf fee  w i l l  be so ld  a t  t he  upper p r i ce  l i m i t  when required, and t h a t  therefore  

no hedging aga ins t  fu tu re  p r i c e  increases  i e  necessary. In  the  case a pr ice  
i 

range of ~~$42-46 i s  chosen, t h e  capacity of  t h e  bu f fe r  stockGcan probably be - - 
l imi ted  t o  e o u n d  20 mil l ion bags. - 
1/ I'he buffer  s tock has been assumed t o  he l'outside the  market". Therefore, - 

t o t a l  supply i n  t he  p r i ce  equation has been defined a s  strod + Qt - BSt, 
where BSt is t h e  s l z e  of t h e  buffer s tock.  



Table 10: DZELOPFEINI' OF PfiICFS AND STOCKS U-WER THE OPERATIOiJ OF A BUFFER STOCK 

, Y  ( 8  1.84 1 1 

Price Range i n  1967 Constant Terns (uS$/lb) 
3842  hC-hb 42 -7 

Price Euffer Totall2 Price Buffer Totall2 h i c e  Buffe To tall: 
( ~ S ( / l b )  Stocl& Stocks- ( ~ S $ / l b )  ~ t o c l &  Stocks- (US$/XD) S t o c a  Stocks- ----- m i l l  .bags----- ----- sill-bags----- ----- will .bags----- 

/I Cumulative to ta l .  S3gative t o t a l s  imply a breakdown o r  the buffer stock. - 
/2 S t w h  i n  producing c m t r i e s  pP~s  buffer stock. - ' U  * 



5.8.3 I n  ,.., projections,  t he r e  i a  not  much difference between a system 

of export quota and a buf fe r  stock. Th5a is because t he  p r i ce  projected for  

the  near  future  does not devia te  too much f r o m  t h e  p r i ce  needed t o  ensure a 

balanced development of  supply and demand. Ths market mechanism i t s e l f  can 

therefore  perform t h e  J i o n a s  share  of t h e  required adjustments i f  t he  p r i c s  

range is  chosen properly. In r e a l i t y ,  t h e  buf fe r  s tcck w i l l  do more "business!I 

o r  t h e  q u ~ t a s  w i l l  have t o  be adapted more frequer.tly than suggested by t h e  

project,,ons. The pmdected pr ices ,  being averages, ab s t r ac t  from t h e  month 

t o  month f luctuat iona,  and t h e  difference bettisen .tC'rcr..highez3 md Zhe lowest 

monthly average pFice i n  any one year  can bo .as..high a s  30% . Tkmm~fi~~, i n  

p r a c t i c e  somewhat wider p r i c e  ranges and/or a somewhat l a r g e r  s i z e  of  t he  

h E f e r  s tock might bo required. 

5. 8 4  A s  suggested befom, we think p r i ce  s t a b i l i z a t i o n  through a buf fe r  

stock aperat ion may o f f e r  a b e t t e r  chance of success than prier? s t r lb i l i za t ion  

by n9an.r of a system o r  export  quotas oecallse the  buffer  stock opcratior. is not 

open to  v io la t ions  i n  the same way as an export  quota system. A main object ion 

is of ten the  cos t s  involved, but here i t  has to  bo kept i n  mind t h a t  the  t o t a l  

costs  of stock-keeping from the  poi?t of .vic;w of the xorld econorly do not. change: 

it is only a .iuss t ion  of d i s t r i bu t i on  of cos t s  . As t o  the  froquently c i  bed 

dangar t h a t  $he creat ion of a buffer stock night  provoke a3 unlimited exp&sion 
i 

of production: the mode3 implies t h a t  the  suggested pr ices  simply YIB n o t  hl;'. 
w s 

enough t o  provoke such a' react ion.  I 



Forecasts 

5.9-1 I n  forecasting, a s  opposed t o  projecting, one has t o  commit oneself 

t o  a judgment about t h e  mas% l i k e l y  development; of t h e  exogenous variables. 

Also, one has t o  incorporate any knowledge t h a t  i~ available about the  en- 

dogenous variables and t h a t  i s  not already .'mo:.p::rsted i n  t h e  model. 

5-9.2 The most probable development a:' .i .;',';~.?8 and of i n f l a t i on  has been 

taken t o  be t he  develop~~ent  as projected by t h e  Bank. The other exogenous 

variable, t he  f r o s t  variable,  has been s e t  equal t.o zero, since the e f fec t s  

of f ro s t s  have been accounted f o r  i n  our exogenous forecast  of Brazil ian pro- 

duction given below. 

5.9.3 Knowledge about t he  endogenous variables which ?.a not incorporated 

i n  the  model ex i s t s  i n  two wayp. Xrst them i e  the  most recent knowledge 

about t h e i r  ac tua l  behavior. I n  the forecaet  we have s e t  the  197L/7S pro- 

duction equal t o  the  l a t e s t  USDA estimates f o r  t h i s  crop yea re l /  For a l l  o ther  

endogenous  variable^ the l a t e s t  exogenous infonnation incorporated is  the 

information f o r  1973/7b. 

5.9.b A ~econd  source of information which i a  not contairled i n  the  model 
4 . I 

is the ava+?able infonnaticn sbout recent planting programs. About most of t he  

regions (:. :14t have sufficiently detailed infanoation t o  enable us t o  make - 
.) 

exogenouo : ;eb:,:aste but B r a z i l  i a  an exception. 
- 

5 : Thd available i&ation about Braz i l l s  recent planting program, .. 
a8 well a s  about other fac tors  influencing production, enable us  t o  make an . -"- . - , -. 

1/ I n  the ~ r o j e ~ t i o l z s  i n  the  previous seations we only incorporated exogenous - 
information up t o  1 973/7b. 

2/ An exogencus correction has been made i n  the  case of Colombia, a s  explained - 
.In paragraph 2 .be 8. 
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exogenous fo recas t  f o r  Brazi =an production through 39CIO/Cll. The forccas t, on 

a state-by-state basis, is given i n  Table 11. - 1/ 

Table 1 1 : BRAZIL: PHI 2USTIGN OF COPFEY RY S'l'ATC, 197!1/7j' TiIt5) U;I[ 19&~/31 

S t a t e  Farana ;.lo Paliio 1-iinas E s p i r i  to r To c.11 
Year (it? rais Sail t o  

--_--_.._----_..---- .--  i n  : i ~ i l l i o n s  of 60 kg. bac.7---------------- 

- - 
After 1980/81, the model equation has been used. 
Pr ice  Forecast 

5.10.1 Pr i ces  a r e  forecasted t o  develop a s  indicated i n  Table 1 2 .  For 197L/75 

a +rap i n  r e a l  pr icos  of 25t l a  projected. mis d m p  is caused both by the  

sonring r a t e  of  i n f l a t i o n  and by t h e  r e l a t i v e l y  l a rge  1974/7S crop. The recovery 

of pr ices  is slowed down by t h e  unfavorable income development8 depressing 

demand. Only i n  1977/78 a r e  r e a l  pr ices  expeoted t o  reach t h e i r  1973/7b l e v e l s  

again. After  t h a t  they r l 1 . i  remain firm under t%e i n f l a t i o n  and income de- 

velopments a3 projected by t h e  Bank. 

The fo recas t  is based on t h e  following average y ie ld  assumptions ( i n  bags per  1,000 
t r ees ) :  o ld  t r ees :  Parana 11.0, Sao Paulo 9.7, lUnas Gerais 5.2, Esp i r i to  W t o  3.3, 
and other  states  3.1; now t rees :  Parana and Sao Paulo lb, Minas Cerais 12, E s p i r i t o  
Santo 9 and o the r  s taten 8. The biennial  cycle has been phased out  towards the  end 
of the f o r e c a s t  period, not  becawe i t  would becomo less important i n  the fu tu re ,  
but because it  become8 increaeingly d i f f i c u l t  t o  fo recas t  its phase. 



Table 12: - PROJECTED UNIT VALUE OF WRLD COFFEE EXPORTS, 
F.0 .B. ORIOIN, I N  US9 PER POUND 

Year U n i t  Value of Exports Itldex of 
Current 1967 Constant 1 n f l a t i o r Y  ------- US# per pound-------- (1 967-100) 

Actual: 
1 970/71 
1971172 
1 972173 
1 973174 

Projected: 
197W75 
1 975/76 
1 976/77 
1977/78 
1 978/79 
1 979/80 
1980/81 

I/ Index pertainicg t o  calendar years. Hiatorical  data: US wholeaale - 
price index. Projections: Index of International Price8 ae projected 
by IBRD. 

. I 

Supply Foreciet 

5.11.1 The forecast  of oupply by region is contbined i n  Table 2a of Annex - - 
11. The forecast  hae been summarized i n  Tab19 13 below. %e high r a t e  of growth 

- 
of world coffee production doea not lead t o  decline i n  prioes beoauae the  

s s . 
average production level  i n  1972 waa f a r  belo; world coffee conamption, which 

average8 cloae t o  80 million baga. 



Table 13: PROJECTED PRODUCTION AND PRODUCTION 
0RI)WPH RATES, BY REGION 

-- - - -,- 1 / A.:al.a~c !'rod:lcf ion- RSrt.c: (lf G~.ovli- h . ---.- -7 

1512 19;:O 1935 1 972-1 ~ C U  1 YbU-'i :I\::, - - millions of bags - - - -% pnr a~:luii  - - - 

Other S o u t ) ~  Arncrica 3.2 3 5 5 3.8 5.0 

Horth h .cr ica  

Africa 

Asia and Oceania 5.7 7 3 9.0 3.2 k -  3 

World Total 70.2 89.7 102.1 3.1 2.6 
- 

I /  Three year centered average. - 
5 .I 1.2 World producer stocks a r e  f orecasted t o  reach a low of 25-30 million 

bags around 1977/78 and t o  s t ab i l i z e  a t  around 30 million bags afterwards. 

Such stock levels  a r e  suf f ic ien t  t o  overcome one year of adverse weather (assum- 

ing pipeline requirements t o  be around 15 mil l ion bags) but they cannot prevent 
I 
1 a physical s c a m i t y  of aoffee i n  caae of more adverae circumstances. This ex- 
I . I L 

I !?.I- p l a i ~  the f i rdabs  of the  expeated price l eve l s  i n  comparison with the  pricea 

- m l i n g  i n  the  le ixt iea  when etoqks of between 60 and 80 mill ion bags were 
i 

hanging over the  market. - - - 
s 5.1 1.3 The supply forecasts  imply i. aontinued decline i n  t he  h a r e  of the  - 

t rad i t iona l  coffee produaing region8 i n  t o t a l  world production. Only Brazil 

I manages t o  increaee its share towards 1980, but t h i a  does not change the under- 

I lying long t e rn  trend which i s  def in i te ly  downward. This development a t  the  

I eame time means t h a t  the share of Robueta coffee8 i n  world coffee prodaction 

I w i l l  continue t o  imrease .  



Demand Forecast  

5.12.1 The out look f o r  de~oand has been summarized i n  Table 14. The pro- 

jec t ions  by yea r  can be found i n  Table 2b i n  Annox X I .  

Table 1k: PRDJETED DEMAND AND DMAND 
GR3WTIt RATES BY REGION 

1/ 1-vcra.:e D:r,.in4: 
-T- - R r l t c  o f  Groxth ---- 

1972 1 yo0 1 $5; 1 972-1720 1 9 0 6 x 5  
- - xlil.lions of  bags - - - - -2 per -lrln - - - - 

Other I z p o r t c r s  38.6 hll-lr 50. 6 1..8 2.6 

World Total 

-- - -  

1 / Three yea r  centered average. - 
I n  t h e  s h o r t  run, t h e  out look is f a i r l y  pess imis t ic ,  t h e  reason f o r  t h i s  being 

t h e  very unfavornble developmente of Income i n  t h e  O E D  coun t r i e s .  In 197W75 

t o t a l  demand w i l l  a c t u a l l y  drop, both on account of  t h e  dec l ine  i n  OECD incomes 

i n  197b and on account of  the  draw-down o f  t h e  l a r g e  consumer etocks b u i l t  up 

during 1973/7b. From 191';/'16 through 1977/78 tho growth of  demand t o  b e  ex- 

pectrd on account of t h o  .-ecovery of OECD incomos does not shbv up einco it f a  
.i 

curbed by t h e  simultaneous recovery of r e a l  pr icoe.  After  t N a  l a e t  year ,  - 
8 

however, t h e  growth i n  demand resumes i ts  momentum. Only i n  T h e  U .S. demand 

l a  expected t o  contjnue t o  dec l ine ,  although only a t  a nominal r a t e .  



Conc lua ion 

5.13.1 The bes t  way t o  conclude t h i s  chapter  seems t o  be by adding a few 

words of caut ion bo the  r e s u l t s  described i n  it. Both projec t ions  and fore-  

cas te  assume t h ~ t  t h e  re la t ionships  implied i n  t h e  model have been cor rec t ly  

specified, t h a t  t h e  est imators coincide with t h e  t r u e  values of t h e  coeff ic-  I 
i e n t s ,  and t h a t  t h e  s t r u c t u r e  of t h e  coffee econow w i l l  not abruptly change I 
i n  fu ture ,  I n  addit ion,  t h e  forecasts  imply spec i f i c  assumptions about t h e  

fu tu re  development of t h e  exogenous var iables  and therefore  can be inval idated  

by any development i n  these  var iables  which' i s  di f  femnir f ~ c g  ,the .one. gsc~nod'. 

1 Since t h e  above caveats  a re  common t o  a124 nde39 c ,  whether econo- 

metric o r  conceptual, we dl1 not dwell very long upon them, A few examples, ~ 
however, can serve t o  i l l u s t r a t e  t h e  fo recas t  e r r o r s  t h a t  a r e  possible,  I f  

w e  had made a forecas t  a t  t h e  beginning of  1972, we would not have known t h a t  

a heavy f r o s t  was going t o  decimate the  1973/74 hameet ,  and our 1973/74 p r i c e  

fo recas t  would have been much too low, Again, i f  we had made our forecas t  a t  

t h e  beginning of 1973, we would not have known t h a t  i n f l a t i o n  was going t o  

reach euch dramatic proportions and our 197&/75 pr ice  fo recas t  would have been 

much too high. . a 

1 . 3  Already from these  few examples given above it w i l l  be c l e a r  t h a t  

t h e  projeotjona, and eapecitally the  fomoasts  given i n  t h i s  sec t ion,  have t o  - 
be burroundad with many and r%utsfr ,  Nevertheleea, we a r e  l e f t  wlth t h e  - 

* 
hope t h a t  arch  project ions and forecas ts  w i l l  perforn b e t t e r  than project ions - 
and fo recas t s  t h a t  do not take  t h e i r  point of departure i n  an analysis  of t h e  

s t ruc tu re  and pas t  behavior of t h e  world coffee economy, 



The present  paper was presented a s  a Bank S ta f f  Yorking Paper 

in June 1975. A t  the  time of pr in t ing ,  i n  July 1975, a heavy f r o s t  h i t  

Brazi l ' s  coffee producing a reas .  No o f f i c i a l  information is ava i lab le  

as of  ye t ,  but i f  the f r o s t  were t o  be of the  same proportions a s  those 

of 1963, 1969 and 1972 it could reduce S raz i l  I s  1976/77 crop t o  between 

12 and 16 mil l ion b ~ y s .  

The model has now been used to  & k e ' ' f o r e c a e - . i a r ~ ~ o r ~ t i ~ n ~  t M S  

addi t ional  information.l/ Real pr ices  i n  t h i s  c a s e i o c r e a s e  t o  a hi&. ~ 5 : .  

Us449 i n  1977/78 (compared t o  US443 i t 1  Table 12). The consequence is a 

s t ronger  expansion of production i n  the first ha l f  of the  1980'3 (3.6% 

p.a. a s  compared t o  2.6% p.a. i n  Table 13), and a decl ine i n  r e a l  p r ices  

t o  US#41 i n  1985/86 (US#& i n  Table 'i2). The demand fo recas t s  change only 

by 1-28 i n  an opposite d i r ec t i on  t o  the  fo recas t  changes i n  r e a l  p r ices .  

Warld producer s tocks a r e  now forecas t  t o  reach a low of  around 15  mi l l ion  

bags i n  1977/78. This implies a nhrmulng o f  the  margin between t o t a l  

supply and demand, and therefore  t he  v o l a t i l i t y  of coffee p r i ce s  nay be 

expected t o  increase coneiderably. 

. 
The information has been i)colporated by s e t t i n g  t h e  exogenous 
forecas t  f o r  Brazilian production i n  1976/77 equal t o  13.8 mil l ion 
bags (assuming production i n  tarana, Sao Paulo and Ulnas Gerais 
t o  decl ine t o  2.0, 4.5 and 5.0 mil l ion bags respect ively) .  In  vlew 
of t he  preeent l ack  of informetion these f i gu re s  should be regarded 
a s  illustrative only. Another w of incorporat ing the  information 
i a  by s e t t i n g  t h e  groat-dummy, ST, equal t o  un i ty  i n  1976/77 and 
using t h e  model equation f o r  Braai l ian production. I n  t h i s  case 
the  r e a l  p r ice  reaches a high of US651 i n  1977/78 and dec l ines  t o  
US639 i n  1985/86. 



Coffee Hodelr Bquatiolw 1947/48-1972/73 

log OEr - 0.69262 log  QAtf7 + 0.44386 log PAVt .I 
(4.32) 

- 
/<:,I - 0.46559 ( 

(1 a961 

+ 0.2 log 
(fixed) 

2. log q1 - 1 -45585 + 0.55961 log QA$:: + 0.1761 2 log + ":;J-Jc~. pt-i 
(5.73) (4.21 ) (fixed) 

4. log - - 0.63024 + 0.82343 log QAG + 0.136 6 log PAVttm7 + 0.0301 log Pt 
(23.tck) (5.741 (0.903 - 

5. log 9ar - - 3.40738 + 0.76647 log Q A t ;  + 0.43605 log  PAVt-7 + 0.1 2335 log Pt-, 
(28.57) (10.48) (2.08) 



6. log 9' - - &. a392 + 0.85623 log QAf :7 + 0.&3288 log P A V ~ - ~  + 0.1 log Pt-l 
(6*&9) (2.&0) . (fixed) 

w. UO. 
12. log qther = 1&.3071 - 8.701b ($ ther)'3/8 - 0.26165 108 P ~ - ~  + 0.1 M 2  (stWl/st 

(51 078) (9*5&) (5.69) 
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Coffee Hodel: *bola Used 

'=t : Total harvested pmduction of coffee i n  thousands 
of  60 kg bags.l947/b8: t = l  

Regions : b r  = Brazil 
col  = Colombia 
sam South America excluding Eiraail and Colombia 
nam = North America 
afr - Africa 
an = Asia and O c e d a  

uvt : The three  year moving ca1"vered average of Qt t 

QAVt 0.25 Qt-2 + 0.75 Qt-1 + Qt + 0.75 Qt-1 + 0.25 Qt+2 

pt 
: Real r i c e  of coffee, i n  US# per  100 pounds. 

1947/b: t = l .  This pr ice i s  masured by tits u n i t  
value of US imports (f.0.b.). The deflator is u ~ - -  - 

PAVt : The three  year moving centered average of Ph: 

It : Index of US wholesale prices, 1967'1 00. 1947: t-1. 

fecd : GNP of OECD countriee a t  market pr ices  in htndreds of 
L, millions af 1963 constant US$. 1947 z t = l  . 
Ya : GNP of USA a t  market prices i n  hundreds of millions 

of 1963 constant US$. 1947: t-1 

f z GNP at market pr ices  of OECD countr ies  other  than t the USA, in hundreds of ndl l ions of  1963 conatant 
Us$. 1947: t-1 

4 

qmd 8 Ibmestic con-ption cf  coffee i n  producing countries, 
in thousands of 60 kg. bags. 19b7/b8; t-1 

CY a 1 Net Cirrl1i.n Visible Disappearance of coffee i n  the  u%, 
in thousands o f  60 kg. bage. 19b7/b8r t-1 - - ether 

1 C o G p t i o n  iD laport ing countries o ther  then the  USA& t as measured by t o t a l  exports f r o m  producing countries , 
ndmts US Net Glvtlian Visible Meappearance and minus 
the  increase i n  US inventorlea. In thousan& of 60 kg. 
bags. 1947/48r t-1 

1/ To sinrpUfy calculat ions divls ion by 3 has been omitted. 



: Yjrld disappearance of  coffee, a s  measured by t o t a l  
exports fma proQalng countries l u s  domestic 
conmrmption in those countries. R thoumnd. of 60 kg. 
bags. 19h?/h81 t-1 

r Begin of period stocks i n  producing countries, i n  
thousands of 60 kg. bags. 19&7/lr8 t = l  

r Begin of period inventories of green coffee i n  the  
USA, i n  thousands of 60 kg. bags. 19lr7/48 : t-1 

r &my variabie t o  capture the  e f f e c t s  of Brazilian f r o s t s  
in 1953 and 1955. It i s  unity i n  i954/55 and 1956/57, and 
zero in all other  years 

: knmy variable t o  capture the e f f e c t s  of  Brazilian f r o s t s  
in 1963 and 1969. It is unity in 196W65 and 1970/71, and 
zero i n  a l l  o ther  years  

: h m y  variable t o  capture the  e f fec t  of  t h e  biennlal cycle 
in Colombia. It is n i l  hl non-cycldcal years (t-4-8, 25 and 26), 
-1 in "ff yearsw (t-1,3,10,12,1&,16,18,2~,22;2L) and f 'In 
"on yearsu ( a l l  o ther  yeare). 

r DuPsry Pariahle t o  capture the  d i r e c t  e f f e c t s  of the  war i n  
Indonesia on pro&ction in b i a  and Oceania. It is uni ty  
f r o m  1947/k8 through 1949/50, and zero i n  a l l  other  years 

t Rtrprqy variable t o  correct  f o r  t h e  underestimation of past  
procfuctiolr capacity by lagged production f o r  the  Asia and 
Oceania region due t o  the w a r  i n  Ihcbnesia. It is 0.5 in 
19&7/48 rind 1956/57, unity i n  the  intervening years, and 
zero i n  all crther years. 

I Amnry variable t o  capture the e f f e c t  of the  establishment 
of  I C O  on priceu. It is uni ty  i n  1963/61r and 19W65,  0.5 in 
1966/67 and 1967/68, ,and zero i n  all othvr years. 
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Table 1 : kJIRtlJ PROUUCPION OF COFFEZ 193L/35 to 1973/711 - 
( in  thoust nds of &kg. bags) 

Year bbrld Brazil Colornbio 0 ther Nor Lh Africa Asia and 
Total Sou th America Oceania 

Lnerfca 

3,502 
h, 197 
lr, 360 
h,h& 
h, b17 

19,000 
9 , 7 9  

23,600 
21r,000 
llr, 500 

Source: 193W35 to 19Uh5:  The World Joffee Econoq, FA0 b m c ,  1961. Nguros may 
not  add up due to conversiori into bags f r o m  rounded data i n  mstric tone. 

I9h5/M to 1973hhr Fordgn Agricultural Circulnr, USDA, various isauee. 



TABLE 2 t OJNSUWTION, EXPORTS AND SOCKS 
in Uousands of beg8 

1 3 4'1 d j 5 Z .  19516- 11 604. 
l ~ 4 d  .I Lk6* 'cO55'c- 11b12. 
11149 3334. I V C ; . J ' / .  i k 1 3 d *  
3 950 6 1  14. l r17dl. 1 iz476. 
1951 0350. 1.13kLJ \234a* 
19 5k  ~ ' ~ 3 . 5  • 13653. 13057- 
1353 3 t  5 6 .  iYL ' f4-  i 3 8 0 0 e  
13 54 d4dd  14321. 15032 
1955 t 957. 194dd* 17842. 
1356 101'16. 19 132. 1't'L~kL. 
1357 t4cl61- 2609 7 177'/5. 
1356 98 67 20514. ldS34. 
1959 1 t ~ . S k *  kOg'/iz. kO'l26* 
1360 1Lt3L.Y. 214tlk. kk524*  
1361 137540 k ~ ~ i ~ .  ~3s'ca.  
1362 14001 kl93L.. 25480. 
1963 14037. 21U30. 2 6 L ~ d  
1364 14735. . t 1 7 6 t .  232d8 
1965 15360. 21501. :.-.160 1 
1366 16134. 21536-  20493. 
1967 I b d d L *  k J 6 5 1 *  321 35. 
1968 17658 21  530. 31B30e 
1963 14284. k l  kk9. 53366 
1.9 7 0 1621 1. 210k5*  30 356 
ly ' t  1 16804. '2 1346. 366 35. 

. A ~ 7 k  A I L ~ A  215'19 • 3d 274. 
: I 1973 ' 19553. . , 2 1  S 3 7 r  - 334d3. - 

i - 
1) ~ u r  raf.1~. t~ crop yew, at.rab in p m  

Beginning stocks 
I EA of pexioci ( m e  30) imen& 



T4nLg 3: I N W m  IND INFLATION; ANNUAL RATES OF C M E  

j 4 ~  
1 Y h9 
' J h "  

1921  
1 9 5 i  
19 53 
1 9 3 4  
1 3 5 5  
1456. 
1 9 5'1 
133d 
1959 
191 U 
l ' j 6 1  
I r t k  
13i3 
l i C 4  
1 iJE5 

I l'iC.6 
19 1. ' i  
I,:,td 

I 19CY 
1930  
19'/1 
19'1 L 

1 3 7 3  
1934  
19*/b 
1 9 5 6  

. 8 1 9 7 . 1  
1 9 'Id 
19.19 

, . .  _ .,.. 4'3.6 o.:, 
1 Yd 1 
1 Y d 2  
1 9 6 3  
1Yd4 
1 ~ 6 5  
1966 
13d'l 
l!>dP 
I Y J Y  
L Y j O  
1Y'Jr 
1992 
1 < 9 b  
I994 
1 9 3 5  
193:. 

R W  IN- 

om USA a i c Y ? s  
US U m l o r r l a  

W c e  Index 
R e 2  

-5.0 
3 .9 .  

21.4 
- 2 . 7  
-1 .4  

0 .2  
0. % 
3.3  
2 . 9 .  
1 .4  + 
0.2 
0 .1  

-0.4 
0. 3 

-0.3 
0 .2  
2.0 
3 .3  
0 .2  
2.5 
3.9 
3.7 
3.2 
4.6 

13.8 
21.7 
10.6 
8.6 
8 0 
7. cr 
7 . 5  

' ! 7 . c .  
7. 0 
7.C 
7.0 
7.0 
7.0 
7.0 
7 .0  
7 .  C1 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0. 
7.0 
7 0 
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TABLE la: PRODUCZION BY RBOION, ACI'UAL VS SIMULATED 
(in thousands of bags) 

C;c)Li):qE I A 
ACTUAL 51 ;< LL 

O I l i k R  
A C T U A L  



T U U  Ib r PRODUCTIW BY -ON, ACTUAL VS gIWJWTgD 
(In t h u m b  of bags) 

6244. 
60 30 
i f 4 t6 .  
7Ub4. 
70-13. 
'148 i .  
7623. 
7750. 
6 760. 
7jii3. 
9427. 
305CI. 

10511. 
lOO'i9 
10'/6k* 
1054t 
10683. 
101Cd. 
1 I t .  f.7. 
1 0 7 4 ~  
1,17,9 1 
1 lt34ko 
12349 
1 ~ 6 6 5 .  
I ~ C Y U .  

U. 
0.  
0 .  
0 .  
0 . 
0 . 
0 
0 . 
i). 

0  . 
0. 
0. 

AFHI $ A  
A C T U A L  SINUI, 

A S I A  A Y E  
A C T U A L  

OCEAN1 A 
SIMUL 
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TABLE lcr CONSMPTIQ( B'Z RPIOION, ACKlAL VS SIMULATED 
( in  thousands of bags) 

6304. 
t3114. 
d350. 

.dk3C . 
3656.  
a4t5d* 
t 95'1. 

1097 t .  
ddd 1 
3d (17 

1 k C 3 L  
lkt56J. 
13-1 54. 
14Ui)l. 
1 4th ' I .  
14735- 
1336'1* 
16134. 
I tddC. 
\-IC.bt5. 
1t5kH4.e 
1521 1. 
1ao04. 
13251 
13533. 

U . 
0. 
0 
0 
0. - 
0 . .  
0 .  ' 
0 
0 . 
0 . 
0 . 
0 . 



TABLE Id* WORU) PRODUCXIOH, OONSUHPI'ICH ANb STOQ(3, 
ACTUAL v3 3xlfUurrn 

(in thoussndr of bags) 

TOTAL Ph3LUC110.d 
A C Z i l k i  51 i4 UL 

13'i'AL CO9S 
ACTUAL. 

YhOGUCER STOCKS 
ACTUAL SI MU. 
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TABLE let UNIT VALUE OF EXPORTS, ALL OIUCUNS, ACXUAL VS SIXlJlATm 
(in 1967 constant OW per pound) 
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Table 2a: PROJECTIONS ( 1 ) 
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Table 2b: PROJECTIC\NS (2) 

USA O T H E R  
IXPORTERS 
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Y LAH 

1 9 7 4  

1 9 7 5  

1 9 6  l 

1 Ydk 

 able 2c: PROJECTIONS ( 3 )  

AGGhEGATE PEOLUCTI ONJ COYSUMPTION A N C  STOCKS 
( I a  :4ILLIO?JS OF LAGS) 

PROGUCTI ON 

79 .0  

74 .3  
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Table 2d: PROJECTIONS (4 )  

U.JIT VALUE. O F  C O F k E h  EXPOFtTS 
(1:J U S - C U T  PER FOUNL) 

UbV1.T VALUE OF EXPORTS 
C U R R W T  196.7 CO.VST* 


