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V I I .  PROGRAMS, PROJECTS, AND PRIORITIES 

The foregoing  c h a p t e r s  have (1) analyzed develop- 
ment problems w i t h i n  t h e  a g r i c u l t u r a l  s e c t o r  of E l  Sal-  
v a d o r ' s  economy, ( 2 )  suggested product ion  g o a l s  f o r  t h e  
two decades between 1970 and 1990, and ( 3 )  noted much t h a t  
needs t o  be done i f  t h e s e  g o a l s  a r e  t o  be  a t t a i n e d .  The 
purpose of  t h i s  chap te r ,  a f t e r  some b r i e f  i n t r o d u c t o r y  
remarks t o  c l a r i f y  t h e  use  of c e r t a i n  terms and concepts ,  
w i l l  be t o  summarize t h e  s t a t u s  of va r ious  programs and 
p r o j e c t s  involved i n  ach iev ing  t h e  goa l s .  

The Pub l i c  Support inq Role 

Major p u b l i c  e f f o r t s  and i n p u t s  o f  p u b l i c  r e sources  
w i l l  s u r e l y  be r e q u i r e d  t o  permi t  achievement of t h e  
suggested goa ls .  Never theless ,  t h e  f i n a l  r e s u l t s  w i l l  
s t i l l  depend upon t h e  product ion and marketing d e c i s i o n s  
and a c t i v i t i e s  of  t h e  farmers ,  t r a d e r s ,  p rocesso r s ,  
r e t a i l e r s ,  and o t h e r s  engaged i n  p r i v a t e  e n t e r p r i s e  r e l a t e d  
t o  t h e  a g r i c u l t u r a l  s e c t o r .  Hence, w e  must keep i n  mind 
t h a t  p u b l i c  agenc ies  w i l l  o r d i n a r i l y  seek t o  ach ieve  t h e i r  
u l t i m a t e  o b j e c t i v e s  through t h e  i n d i r e c t  p rocess  of engag- 
i n g  i n  programs and p r o j e c t s  which f a c i l i t a t e  and suppor t  
t h e  a c t i v i t i e s  of  p r i v a t e  en t repreneurs .  

Pub l i c  agenciec, need t o  perform t h e i r  suppor t ing  
r o l e  through two d i s t i n c t  k inds  of  a c t i v i t i e s :  f i r s t ,  
t o  u s e  p u b l i c  a u t h o r i t y  t o  maintain  a  f avorab le  i n s t i t u -  
t i o n a l  and economic environment; second, t o  a l l o c a t e  
a v a i l a b l e  p u b l i c  r e sources  s o  a s  t o  provide  needed f a c i l -  
i t ies ,  qerv ices ,  and c r e d i t  which would o therwise  be  un- 
a v a i l a b l e  t o  i n d i v i d u a l  bus ines s  u n i t s .  Given t h e  
s c a r c i t y  of p u b l i c . r e s o u r c e s ,  g r e a t  s e l e c t i v i t y  must be  



exe rc i sed  i n  making t h e  a l l o c a t i v e  k inds  of dec i s ions ,  
b u t  t h e  use  of  p u b l i c  a u t h o r i t y  i n  developing and maintain  - 
i n g  a  f avorab le  i n s t i t u t i o n a l  environment i s  no less 
important .  Modern l i v e s t o c k  s l a u g h t e r  p l a n t s ,  f o r  example, 
may b e  u r g e n t l y  needed i n  s e v e r a l  of  E l  S a l v a d o r ' s  
p r i n c i p a l  c i t i e s ,  b u t  investment i n  such p l a n t s  w i l l  b e  
of  dubious va lue  i f  e x i s t i n g  l e g i s l a t i o n  and r e g u l a t i o n s  
can be used t o  prevent  t h e  e f f i c i e n t  o p e r a t i o n  of  t h e s e  
f a c i l i t i e s .  I n  many cases ,  i n d i v i d u a l  programs and 
p r o j e c t s  cannot succeed wi thout  bo th  k inds  o f  suppor t ing  
a c t i v i t y .  

D e f i n i t i o n s  

The words "program" and " p r o j e c t  " a r e  sometimes 
used in te rchangeably ,  and they  a r e  a l s o  c l o s e l y  related 
t o  o t h e r  concepts ,  such a s  "p lans"  and " a c t i v i t i e s " .  I n  
t h i s  chapter ,  t h e  fo l lowing  d e f i n i t i o n s  a r e  a s s o c i a t e d  
wi th  each word: 

A c t i v i t y  - A s p e c i f i c  k i n d  of a c t i o n  which 
c o n t r i b u t e s  t o  t h e  a t t a inmen t  of a  
, iven o b j e c t i v e .  

P r o j e c t  - A combination of  i n t e r - r e l a t e d  a c t i v -  
i t i e s  designed t o  ach ieve  some quan t i -  
f i e d  g o a l  o r  goa l s ,  wi th  s p e c i f i e d  in -  
p u t s  and w i t h i n  a  s p e c i f i e d  t i m e  pe r iod .  

Proqram - An i n t e g r a t e d  sequence o r  combination 
of  p r o j  e c t s  and/or i n d i v i d u a l  a c t i v -  
i t i e s  t o  b e  undertaken over  t i m e  f o r  
t h e  purpose of accomplishing a  s i n g l e  
o b j e c t i v e  o r  group of o b j e c t i v e s ,  n o t  
n e c e s s a r i l y  f u l l y  scheduled and quan- 
t i f i e d .  

. Plan - - A q u a n t i t a t i v e  formulat ion of  a  given 
program o r  p r o j e c t ,  l a r g e  or smal l ,  
p rov id ing  a gene ra l  des ign  and d e t a i l -  
ed s p e c i f i c a t i o n s  f o r  i t s  implementa- 
t i o n .  

The d i f f e r e n c e s  among t h e s e  four  concepts  can b e  



i l l u s t r a t e d  wi th  examples r e l a t e d  t o  t h e  improvement of 
l i v e s t o c k  marketing i n  E l  Salvador.  Changes suggested 
i n  Chapter V i n c l u d e  t h e  c o n s t r u c t i o n  and equiping of a 
number o f  modern sa les -yards  f o r  l i v e  c a t t l e ,  t h e  s a l e  
by weight and l a t e r  by grade,  t h e  mod i f i ca t ion  of 
r e s t r i c t i o n s  on sh ipping  meat from one c i t y  t o  another ,  
and t h e  development of a packing p l a n t  t o  meet expor t  
s t anda rds .  A Proqram t o  improve l i v e s t o c k  marketing i n  
E l  Salvador would b e  designed t o  e f f e c t u a t e  some such 
conibination o f  changes, and would i n d i c a t e  an a p p r o p r i a t e  
sequence f o r  t h e  s t e p s  t o  b e  taken.  However, it would 
n o t  n e c e s s a r i l y  be  f u l l y  q u a n t i f i e d  o r  scheduled,  and i t  
would probably b e  open-ended, o r  s u b j e c t  t o  a m p l i f i c a t i o n  
over  t i m e .  P e r i o d i c a l l y ,  t h e  p a r t i c i p a t i n g  o rgan iza t ions  
and agenc ies  would probably p repa re  a proqram-plan, 
i n d i c a t i n g  more s p e c i f i c a l l y  t h e  a c t i v i t i e s ,  i n p u t s ,  and 
expected r e s u l t s  f o r  t h e  p e r i o d  t o  fo l low.  

Within such a program o r  a s  a c o n t r i b u t i o n  t o  it, 
a p r o j e c t  might b e  prepared f o r  c o n s t r u c t i n g  and equip ing  
t h r e e  modern sa les -yards  a t  s e l e c t e d  assembly p o i n t s  f o r  
l i v e  c a t t l e .  The p r o j e c t  would s p e c i f y  t h e  c a p a c i t y  of 
t h e  yards ,  t h e i r  e s t ima ted  c o s t ,  and t h e  expected 
completion d a t e .  One s p e c i f i c  a c t i v ~ t y  involved i n  
implementing such a p r o j e c t  would be t o  a c q u i r e  l and  f o r  
t h e  sa les -yards .  A f t e r  completion of t h e  c o n s t r u c t i o n  
p r o j e c t ,  t h e  program would need t o  make p rov i s ion  f o r  
t h e  cont inu ing  a c t i v i t y  o f  o p e r a t i n g  t h e  yards .  

Proqrams 

The programs involved i n  implementing t h e  p roposa l s  
of t h e  s e c t o r  a n a l y s i s  t end  t o  f a l l  i n t o  two main c l a s s e s :  
(1) those  o r i e n t e d  a long commodity l i n e s ,  and ( 2 )  t hose  
o r i e n t e d  along f u n c t i o n a l  l i n e s .  A Livestock Development 
Program would i l l u s t r a t e  t h e  f i r s t  type,  w h i l e  a Rural  
C r e d i t  Program would 5 l l u s t r a t e  t h e  second type.  Broad 
programs such a s  t h e ~ e  a r e  almost c e r t a i n  t o  involve  a 
need f o r  coopera t ion  among a number of  d i f f e r e n t  organi-  
z a t i o n s  and agencies ,  al though each group may have i t s  
i n d i v i d u a l  program, t a i l o r e d  t o  i ts  r e s p o n s i b i l i t i e s  and 
r e sources .  
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The examples mentioned above suggest  t h a t  some 
over l ap  among d i f f e r e n t  programs i s  p e r f e c t l y  normal-- 
t h e  a c t i v i t i e s  involved i n  providing c r e d i t  t o  l i v e s t o c k  
producers a r e  j u s t  a s  e s s e n t i a l  components of a  
comprehensive Livestock Development Program a s  of a  
Rural  C r e d i t  Program. There need b e  no d u p l i c a t i o n  of 
e f f o r t  o r  waste of resources  i f  agreement can b e  reached 
on t h e  p a r t  t o  be played by each agency i n  t h e  implemen- 
t a t i o n  of  s e v e r a l  programs of overlapping scope. Coordi- 
n a t i o n  of  programs overlapping i n  t h e  manner ind ica ted  
above w i l l  h e l p  t o  a s s u r e  t h a t  t h e  a c t i v i t i e s  t o  provide 
c r e d i t  f o r  cat t lemen a r e  i n t e g r a t e d  with o the r  a c t i v i t i e s  
needed f o r  development of t h e  l ives tock  indus t ry ,  and 
a l s o  t h a t  they  a r e  i n t e g r a t e d  with a c t i v i t i e s  f o r  provid- 
i n g  o t h e r  k inds  of r u r a l  c r e d i t .  Overlap among va r ious  
p r o j e c t s  i s  much l e s s  normal o r  d e s i r a b l e .  

Proj  ec  t s x 

The p r o j e c t s  t h a t  must be implemented t o  f u l f i l l  8 
t h e  goa l s  of t h e  s e c t o r  a n a l y s i s  a l s o  tend t o  f a l l  i n t o  
two main classes: (1) those  p r o j e c t s  involv ing  major 

3 
investments  f o r  developing new f a c i l i t i e s  and/or s e r v i c e s ,  2 
and ( 2 )  t hose  p r o j e c t s  involv ing  t h e  performance of 5 

T 
c e r t a i n  s e r v i c e s  s p e c i f i e d  t ime per iods ,  without  h 

major new investments.  An example of t h e  l a t t e r  type  of 2 
p r o j e c t  would b e  t h e  t r a i n i n g  of 100 ind iv idua l s  f o r  a 
in te rmed ia te  management p o s i t i o n s  i n  v a r i o u s  k inds  of 
l i v e s t o c k  marketing f a c i l i t i e s .  Even such a  p r o j e c t  
involves  some combination of investment and s e r v i c e ,  b u t  
it can s c a r c e l y  be  placed i n  t h e  same c l a s s  with a  p r o j e c t  
t o  c o n s t r u c t  one o r  more s l a u g h t e r  p l a n t s  o r  a  major 
wholesale  market te rminal .  

Determininq P r i o r i t i e s  

Programs tend t o  be open-ended and implemented 
through p lans  developed from year t o  year .  Therefore,  
t h e y  a r e  not  g e n e r a l l y  s u b j e c t  t o  t h e  same k ind  of pre- 
eva lua t ion  t h a t  is p o s s i b l e  f o r  f u l l y  developed inves t -  
ment p r o j e c t s .  Programs can be evaluated f o r  i n t e r n a l  
cons is tency  and completeness, and annual program p lans  
can be evaluated i n  terms of t h e  r e l a t i o n s h i p  between 
i n p u t s  and expected r e s u l t s .  However, t hey  do not  tend 
themselves t o  a  q u a n t i f i c a t i o n  of t h e  b e n e f i t s  and c o s t s  
a s  do most p r o j e c t s .  This  i s  e s p e c i a l l y  t r u e  when 
educa t iona l  a c t i v i t i e s ,  inc luding  research ,  r ep resen t  



major components o f  a program, a s  i s  o f t e n  t h e  case .  
Almost by d e f i n i t i o n ,  t h e  b e n e f i t / c o s t  r e l a t i o n s h i p s  
f o r  r e sea rch  a r e  unpred ic tab le ,  a l though h i s t o r i c a l  
exper ience  sugges ts  t h a t ,  broadly-speaking,  t h e  pay-of f 
from re sea rch  h a s  been extremely h igh .  

I t  fo l lows  t h a t  t h e  t a s k  of  s e t t i n g  p r i o r i t i e s  
a p p l i e s  p r i m a r i l y  t o  e s t a b l i s h i n g  h i e r a r c h i e s  f o r  p r o j e c t s  
r a t h e r  than f o r  programs, and e s p e c i a l l y  f o r  p r o j e c t s  of 
t h e  investment type,  which invo lve  t h e  commitment of  
l a r g e  b locks  of  resources ,  f r e q u e n t l y  ob ta ined  a t  l e a s t  
i n  p a r t  from i n t e r n a t i o n a l  l ende r s .  No wholly mechanic- 
a l  procedure s e e m s  a p p r o p r i a t e  i n  t h e  p r e s e n t  contex t ,  
b u t  t h e  p r i o r i t i e s  which w i l l  b e  suggested l a t e r  i n  t h i s  
c h a p t e r  a r e  based p r i m a r i l y  upon judgements r e l a t e d  t o  
t h e  fol lowing k inds  o f  c r i t e r i a :  

1. The t o t a l  c o n t r i b u t i o n  of t h e  p r o j e c t  t o  
a t ta inment  of suggested goa l s ,  wi thout  d i s -  
p r o p o r t i o n a t e  d r a i n  on s c a r c e  r e sources ,  i n -  
c lud ing  t r a i n e d  t e c h n i c a l  and a d m i n i s t r a t i v e  
personnel .  

2.  The impacts of t h e  p r o j e c t  upon employment, 
income, income d i s t r i b u t i o n  and f o r e i g n  ex- 
change ea rn ings  o r  sav ings .  

3 .  The urgency and t i m e l i n e s s  of  t h e  p r o j e c t  a s  
a p r e - r e q u i s i t e  o r  complement t o  o t h e r  s i g n i f -  
i c a n t  p r o j e c t s  o r  a c t i v i t i e s .  

4. The e f f i c i e n c y  of  t h e  p r o j e c t  a s  measured by 
more o r  less convent iona l  procedures  f o r  
b e n e f i t / c o s t  a n a l y s i s .  

The Major Proqrams and P r o j e c t s  

Any c l a s s i f i c a t i o n  of t h e  programs needed t o  advance 
t h e  development of E l  S a l v a d o r ' s  a g r i c u l t u r a l  s e c t o r  
must be somewhat a r b i t r a r y ,  inasmuch a s  many a l t e r n a t i v e  
groupings and sub-d iv is ions  would be  p o s s i b l e .  Here, 
t h e  main needs w i l l  be summarized w i t h i n  10 programs, 
i nc lud ing  f i v e  of t h e  f u n c t i o n a l  t ype  (Education, Re-  
search ,  and Extension; Water Resources; Marketing; Rural  



C r e d i t ;  and ,Improving t h e  Welfare  o f  Rura l  People)  and 
f i v e  of t h e  commodity t y p e  ( F o r e s t r y ,  Coffee ,  F r u i t s  
and Vegetables ,  General  Crops, and L ives tock )  . Ind iv id -  
u a l  p r o j e c t s  w i l l  be d i s c u s s e d  under t h e  cor responding  
programs, b u t  t h e  ass ignment  o f  p r i o r i t i e s  w i l l  b e  re- 
viewed i n  a  f i n a l  summary s e c t i o n .  Emphasis i n  b o t h  
programs and p r o j e c t s  i s  on s t e p s  t h a t  need t o  be taken  
i n  t h e  nea r  f u t u r e  t o  a s s u r e  con t inu ing  p r o g r e s s  toward 
achievement of  g o a l s  f o r  t h e  1970-90 pe r iod .  

A s  v a r i o u s  agenc i e s  a r e  a c t i v e  i n  each of  t h e  10 
program a r e a s ,  an  i n t e r - agency  t e c h n i c a l  committee f o r  
each a r e a  should  be formed and a s s igned  t h e  r e s p o n s i b i l i t y  
f o r  p r e p a r i n g  a  coo rd ina t ed  annual  program p l a n  t h a t  
i n c l u d e s  a  p r o g r e s s  r e p o r t  cove r ing  t h e  p r eced ing  year .  
Each annua l  program p l a n  should  be reviewed by  a  program 
a d v i s o r y  c o u n c i l  composed of  i n d i v i d u a l s  r e p r e s e n t i n g  a  
v a r i e t y  o f  i n t e r e s t s  i n  t h e  g iven  program a r e a .  A Live- 
s t o c k  Counci l  o f  t h i s  g e n e r a l  n a t u r e  h a s  been c r e a t e d  by 
t h e  M i n i s t e r  of  A g r i c u l t u r e ,  and c o u n c i l s  p r o v i d i n g  broad 
r e p r e s e n t a t i o n  i n  o t h e r  program a r e a s  shou ld  b e  formed 
t o  rev iew t h e  p r o p o s a l s  o f  t h e  r e s p e c t i v e  in te r -agency  
t e c h n i c a l  committees. The approved program p l a n s  should  
be used i n  p r e p a r i n g  program budgets ,  a s  p a r t  of  t h e  
n a t i o n a l  p l ann ing  p roces s .  The program budget  becomes 
t h e  i n s t rumen t  f o r  moni to r ing  p r o g r e s s  toward meeting 
program g o a l s ,  a s  d i s c u s s e d  i n  Chapter  V I .  

Program 1. Education,  Research,  and Extension 

E a r l i e r  c h a p t e r s  have emphasized t h e  urgency of 
accumulat ing more adequa te  knowledge about  modern 
t e chn iques  and t h e i r  a p p l i c a t i o n  i n  E l  S a l v a d o r ' s  a g r i -  
c u l t u r a l  s e c t o r ,  and o f  d i s s emina t i ng  t h i s  knowledge t o  
farm producers ,  p a r t i c i p a n t s  i n  t h e  a g r i c u l t u r a l  market- 
i n g  p roces s ,  and l e a d e r s  of  government. Th i s  r e q u i r e s  
v a s t l y  i n c r e a s e d  r e s e a r c h  and e x t e n s i o n  e f f o r t s ,  t o g e t h e r  
w i t h  t h e  t r a i n i n g  of  t e c h n i c a l  workers.  

A t  p r e s e n t ,  E l  S a l v a d o r ' s  annual  o u t l a y  f o r  a g r i -  
c u l t u r a l  r e s e a r c h  i s  o n l y  about  C1.4 m i l l i o n ,  o r  about  
0 . 2  p e r c e n t  o f  t h e  g r o s s  income o f  t h e  a g r i c u l t u r a l  
s e c t o r ,  whereas a  cor responding  f i g u r e  f o r  some of t h e  
more developed c o u n t r i e s  i s  about  3 p e r c e n t .  The f a c t  
t h a t  E l  Sa lvador  h a s  on ly  70 f i e l d  a g e n t s  f o r  a g r i c u l t u r a l  
e x t e n s i o n  i n d i c a t e s  t h e  r e l a t i v e l y  low l e v e l  o f  a c t i v i t y  



i n  disseminat ing a v a i l a b l e  information.  

One need only  examine t h e  record  of r ecen t  crop 
l o s s e s  t o  i n s e c t s  and d i s e a s e  t o  a p p r e c i a t e  t h e  need f o r  
t h e  k ind  of  adapt ive  r e sea rch  which could produce 
r e s i s t a n t  crop v a r i e t i e s  and adequate c o n t r o l  programs, 
appropr i a t e  t o  l o c a l  condi t ions .  Much of  t h e  b a s i c  work 
h a s  been and i s  being done elsewhere, b u t  such work w i l l  
b e  u s e f u l  i n  E l  Salvador only  a f t e r  adap ta t ion  through 
l o c a l  research  e f f o r t s ,  and a f t e r  disseminat ion t o  l o c a l  
producers. 

A broad program of  education,  r e sea rch  and ex- 
t ens ion  has  been proposed a s  a means of  overcoming 
d e f i c i e n c i e s  i n  p resen t  programs and t o  provide much of 
t h e  impetus f o r  a t t a i n i n g  t h e  proposed product ion goals .  
Execution o f  t h i s  program hinges  on a major reorganiza- 
t i o n  and expansion o f  p resen t  a c t i v i t i e s ,  through e s t a b l i s h  
i n g  and providing continued support  f o r  t h e  development 
of a Nat ional  Center f o r  A g r i c u l t u r a l  Technology (CENTA) 
The exact  content  of t h e  research ,  extension,  and teach- 
i n g  phases of t h e  program w i l l  n a t u r a l l y  be r e f i n e d  from 
year  t o  year ,  a s  t h e  Center t a k e s  shape, b u t  t h e  p r o j e c t  
which h a s  been o u t l i n e d  f o r  development of t h e  Center 
r e v e a l s  i t s  o v e r a l l  dimensions. 

P r o j e c t  1.1. Es tab l i sh ing  a Nat ional  Center f o r  Aqri- 
c u l t u r a l  Technology (CENTA) . 

The proposed Nat ional  Center w i l l  be organized 
a s  an autonomous u n i t  and w i l l  absorb t h e  Nat ional  
School of Agr icu l ture .  This  u n i t  w i l l  b e  equipped and 
s t a f f e d  t o  conduct a broad program of research ,  t o  
broaden t h e  teaching  r o l e  of t h e  Nat ional  School, and 
t o  provide support  f o r  a g r e a t l y  expanded and in ten-  
s i f i e d  extension e f f o r t .  

The f i n a l  design of  t h e  CENTA program i s  now 
being completed by a committee named f o r  t h i s  purpose 
by t h e  Minis te r  of  Agr icu l ture .  The main f e a t u r e s  of 
t h e  program descr ibed  below w e r e  developed by D r .  George 
W. Westcott  of RRNA. 



A q r i c u l t u r a l  Research Needs i n  E l  Salvador. 

The r e sea rch  o b j e c t i v e s  a r e  t h e  following: 
'. 

1. A broad corrbinati&of research  on product ion 
problems of c o f f e e ,  c o t t o n ,  and o t h e r  crops,  
wi th  s p e c i a l  e f f o r t s  t o  achieve a  b e t t e r  under 
s tanding of  means f o r  a t t a c k i n g  t h e  i n s e c t ,  
d i sease ,  and weed complex and t o  develop crops  
with  promising expor t  p o t e n t i a l s .  

2. Analys is  of t h e  u s e  of  i r r i g a t i o n  water  on 
s p e c i f i c  crops,  w i th  r e s p e c t  t o  t iming,  a- 
mounts, and methods of  a p p l i c a t i o n .  

3 .  A f i r s t  c l a s s  program o f  l i v e s t o c k  research ,  
wi th  s p e c i a l  emphasis on c a t t l e  and milk goa t s .  

4. Experimentation i n  t h e  u t i l i z a t i o n  of by- 
products  and t h e  process ing  of  foods tu f f s ,  
i nc lud ing  co f fee ,  and a g r i c u l t u r a l  r a w  m a t e r i -  
als. 

5. Research on t h e  processes  and f a c i l i t i e s  of 
marketing and d i s t r i b u t i n g  a g r i c u l t u r a l  
products .  

6. Research i n  t h e  f i e l d  of farm management and 
p r i c e  po l i cy .  

To f u l f i l l  t h e  needs f o r  a  broadened n a t i o n a l  
a g r i c u l t u r a l  r e sea rch  program which w i l l  have enough 
impact t o  s u s t a i n  a  5 t o  6% a g r i c u l t u r a l  growth r a t e ,  
it i s  recommended t h a t  t h e  p r e s e n t  r e sea rch  program be  
expanded a s  r a p i d l y  as i s  f e a s i b l y  p o s s i b l e  t o  inc lude  
104 u n i t s  as a minimum. Th i s  would inc lude  t h e  p resen t  
set -up i n  c o f f e e  research  p l u s  another  f o u r  u n i t s  i n  
f i n c a  management and marketing ( inc lud ing  u t i l i z a t i o n )  
research .  The non-coffee research  would involve  11 
a d m i n i s t r a t i v e  u n i t s  and 89 r e sea rch  u n i t s .  

For purposes of t h i s  p r e s e n t a t i o n  a  research  u n i t  
c o n s i s t s  of (1) an experienced top- leve l  fo re ign  re- 
search  s c i e n t i s t , '  ( 2 )  a  Salvadoran r e sea rch  s c i e n t i s t  
w i th  u n i v e r s i t y  l e v e l  t r a i n i n g  and t h e  p o t e n t i a l  f o r  



advanced g r a d u a t e  t r a i n i n g ,  (3 )  a t e c h n i c a l  h e l p e r ,  and 
(4 )  a b i l i n g u a l  s e c r e t a r y .  The annua l  c o s t  p e r  r e s e a r c h  
u n i t  p e r  y e a r  is  assumed t o  be $110,000 based  on t h e  
fo l lowing:  f o r e i g n  r e s e a r c h  s c i e n t i s t ,  $75,000 ($50,000 
f o r  s a l a r y  and $25,000 f o r  t r a n s p o r t a t i o n ,  equipment 
and main tenance) ;  t h e  Salvadoran r e s e a r c h  s c i e n t i s t ,  
$18,000; t h e  t e c h n i c a l  h e l p e r ,  C3,600; t h e  b i l i n g u a l  
s e c r e t a r y ,  $6,000;  and overhead expense,  $7,400 - t o t a l ,  
c110,ooo. 

An a d m i n i s t r a t i v e  u n i t  c o n s i s t s  of  (1) a Sub- 
d i r e c t o r  exper ienced  i n  s c i e n t i f i c  r e s e a r c h  and adminis- 
t r a t i o n ,  ( 2 )  a b i l i n g u a l  s e c r e t a r y ,  and (3 )  a t e c h n i c a l  
h e l p e r .  The annua l  c o s t  p e r  a d m i n i s t r a t i v e  u n i t  p e r  
y e a r  i s  assumed t o  be $40,000 based  on t h e  fo l lowing:  
t h e  sub -d i r ec to r ,  C24,OOO; t h e  b i l i n g u a l  s e c r e t a r y ,  
C6,000; t h e  t e c h n i c a l  h e l p e r ,  $3,600, and overhead 
expense, . $6,400 - t o t a l ,  $40,000. 

The t o t a l  annua l  cost  f o r  r e s e a r c h  would b e  
010,930,000 of  which $700,000 would b e  f o r  c o f f e e  ( t h e  
p r e s e n t  annua l  expend i tu r e  of  $500,000 p l u s  $200,000 f o r  
f o u r  new r e s e a r c h  u n i t s )  and $10,230 000 would b e  f o r  
non-coffee r e s e a r c h  c o n s i s t i n g  o f  11 a d m i n i s t r a t i v e  
u n i t s  each $40,000 and 89 r e s e a r c h  u n i t s  each 0110,000. 
Th i s  assumes a f u l l  s t a f f .  Usua l l y  a 10% vacancy r a t e  
p r e v a i l s .  T h i s  would i n  r e a l i t y ,  b r i n g  t h e  annua l  re- 
s e a r c h  c o s t  down t o  approx imate ly  $10,000,000. 

The o r g a n i z a t i o n  needed (as exp re s sed  i n  u n i t s )  
f o r  a u n i f i e d  and i n t e g r a t e d  Na t iona l  A g r i c u l t u r a l  R e -  
s e a r c h  Program i n  E l  Sa lvador  h a s  been t e n t a t i v e l y  
des igned  as fol lows:  

ADMINISTRATION 

Sub-Directors  o r  S e c t ~ o n  Heads f o r :  

1 P l a n t  Sc i ence  - F i b e r  Crops, Sugar Cane, Cereals and 
Beans, O i l  Crops, Vege tab les ,  F r u i t s ,  
Nuts,  and Forages .  

1 Animal Sc i ence  - Ruminants (Goats and C a t t l e  --meat 
and m i l k ) ,  P ig s  and P o u l t r y .  
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1 Marketing and Farm Management. 

1 Plant Pathology. 
1 Entomology. 
1 Chemistry and Soils. 

1 Agricultural Engineering and Irrigation Technology. 

1 Rural Community Enterprise. 

1 Biometrician - Experimental Design. 
1 Regional Collaboration. 

1 Librarian. 11 administrative 
units 

Below are the units suggested for a National 
Agricultural Research Program. These are listed by 
commodities (except irrigation, engineering and economics$. 
It is assumed that these units will be grouped into 
departments according to their disciplines as outlined 
above and then re---quped into teams to work on specific 
commodities as listed below -- all of this under the 
administration of the National Center for Agricultural 
Technology. 

NON-FOOD CROPS 

COFFEE - Continue present program and add four units in 
management and utilization 4 research units 

TOBACCO 

FIBERS 

Cotton 

2 - Agronomists - Variety Development-Cultural 
Technology 

1 - Soils Fertility and Water Use Specialist 
3 - ~ntomologists (one on mechanics of control) 
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1 - Plant Pathologist 
Kenaf (including henequen) 

7 research 
units 

1 - Agronomist - Variety Development- 
Cultural Technology 

1 - Utilization (Processing and Marketing) Specialist 
4 - Entomologist 
4 - Plant Disease Specialist 3 research 

units 

CEREALS 

Corn 

1 - Agronomist - Variety Development-Cultural 
Technology 

1 - Soils Fertility and Water Use Specialist 
4 - Entomologist 
% - Plant Fathologist 
4 - Chemist - (to back up agronomist and soil special- 

ist) 

1 - Utilization (for food and industrial use) 
Specialist 44 research 

units 

Grain Sorqhum 

1 - Agronomist - Variety Development-Cultural 
Tedhnology 

4 - Entomologist 
4 - Plant Pathologist 
3 - Chemist - (to back up agronomist and soils special 

ist) 2% research 
units 



Rice - 
1 - Agronomist - Variety Development-Cultural 

Technology 

1 - Soils fertility and water use specialist 
1 - Entomologist 
1 - Plant Pathologist 
1 - Utilization Specialist 5 research 

units 

1 - Agronomist - Variety Development-Cultural 
Technology-Soils Fertility and 
Water Use 

1 - Utilization Specialist 

LEGUMES 

Beans 

2 research 
units 

1 - Agronomist - Variety Development-Cultural 
Technology 

1 - Soils Fertility and Water Use Specialist 
1 - Entomologist 

1 - Plant Pathologist 
OIL CROPS 

Soya (soybeans) 

Cacahuate (Peanuts) 

Ajon joll (Sesame) 

Girasol (~unf lower') 

4 research 
units 

Higuerilla y otros 



2 - Agronomists - Variety Development-Cultural 
Technologist 

1 - Soils Fertility and Water Use Specialist 
1 - Entomologist 
1 - Plant Pathologist 
1 - Chemist and Utilization Specialist 6 research 

units 

FORAGES AND PASTURES 

1 - Agronomist - Variety Development-Cultural 
Technology 

1 - Soil Fertility and Water Use Specialist 
4 - Entomologist 

% - Plant Pathologist 

1 - Chemist 
1 - Utilization (for livestock) 6 research 

units 
SUGAR CANE 

1 - Agronomist 1 research 
unit 

VEGETABLES 

3 - Vegetab.le Specialists - Variety Development 
Cultural Technology 

1 - Soils Fertility and Water Use Specialist 
1 - Entomologist 
1 - Plant Pathologist 6 research 

units 

FRUITS 

Citrus 

1 - Citrus Horticulturist - Variety Development - 



Cultural Technology 

1 - Entomologist 
% - Soils Fertility and Water Use Specialist 

% - Pathologist 
% - Utilization Specialist 
Non-C itrus 

1 - Horticulturist for mangos, avocados and other 
crops - Variety Development-Cultural Technology 

1 - Banana Horticulturist - Variety Development - 
Cultural Technology 

1 - Entomologist 

% - Soils Fertility and Water Use Specialist 
$ - Pathologist 
$ - Utilization Specialist 8 research 

units 

NUTS 

Macadamas 

Cashews 

Others 

2 - Horticulturists - Variety Develop- 
ment-Cultural 
~echnology-Soils 
~ertility and 
Water Use 2 research 

units 

FORESTRY 

1 - Forestry Specialist 
1 - Forest Products - Utilization 

Specialist 2 research 
units 



LIVESTOCK 

Ruminants 

C a t t l e  - meat 
milk  

1 - Dairy  Animal S c i e n t i s t  - Breeding 

1 - Dairy  N u t r i t i o n i s t  

1 - Dairy  Management - Systems S p e c i a l i s t  on 
Dai ry  Records 

1 - Dairy  ~ a n a g e m e n t  - Systems S p e c i a l i s t  on Dai ry  
Farm Management 

1 - Beef Animal S c i e n t i s t  - Breeding 

1 - Beef Animal N u t r i t i o n i s t  

1 - Beef Management Systems S p e c i a l i s t  

1 - Reproduction P h y s i o l o g i s t  

1 - Animal P a t h o l o g i s t  

1 - P a r a s i t o l o g i s t  10 r e s e a r c h  
u n i t s  

P i g s  

1 - Swine S p e c i a l i s t  (Breeding and Management 
P r a c t i c e s )  

1 - Swine N u t r i t i o n i s t  

1 - Swine S a n i t a t i o n  and Disease  
S p e c i a l i s t  

P o u l t r y  

1 - P o u l t r y  S p e c i a l i s t  

3 r e s e a r c h  
u n i t s  

1 r e s e a r c h  
u n i t  



Fish - 
1 - Fish Culturalist (Environment and 

Management ) 1 research 
unit 

Apiculture 

1 - Apiculturist 1 research 

IRRIGATION 

1 - Irrigation - Water Use Specialist 
1 - Anti-Salinity Specialist 2 research 

units 

AGRICULTURAL ENGINEERING 

1 - Land Stabilization Specialist (Erosion Control) 
1 - Farm Structure Specialist 
1 - Farm Labor Efficiency Specialist - Labor 

Simplification with Low Capital 
Investment 

1 - Farm Water Supply Specialist - Wells, Tanks, 
Ponds, etc. 

1 - Farm Storage Specialist - 
Crop Drying 
Refrigeration 5 research 

units 

ECONOMICS 

Market inq* 

2 - Marketing Specialists for Domestic Markets 
1 - Marketing Specialist for Regional Markets 

* The work of the marketing and farm management re- 
search technicians may in some instances, involve the 
team approach based on commodities or functions. 



1 - Marketing S p e c i a l i s t  f o r  
World Markets 4 r e s e a r c h  

u n i t s  
Farm Manaqement* 

2 - Research S p e c i a l i s t s  

1 - I r r i g a t i o n  Management Research 
S p e c i a l i s t  3 r e s e a r c h  

u n i t s  

TOTAL 104 

A s t a f f  a s  o u t l i n e d  above would r e p r e s e n t  201 
r e s e a r c h  t e c h n i c i a n s  f o r  t h e  country**. Th i s  would 
g i v e  a r a t i o  o f  one r e s e a r c h  worker f o r  eve ry  1 ,200 
fa rmers  a s  compared w i t h  one f o r  every  5,000 a t  p r e s e n t  
and t h e  s t a n d a r d  set by  CIDA o f  one f o r  each 800 farmers .  

To make maximum p rog re s s ,  a n a t i o n a l  coo rd ina t ed  
program o f  p roduc t ion  and market ing r e s e a r c h  should  be 
developed f o r  each impor tan t  c r o p  o r  l i v e s t o c k  e n t e r -  
p r i s e  t o  be c a r r i e d  on w i th  teams o f  a p p r o p r i a t e  
s c i e n t i s t  and d i r e c t e d  t o  d e f i n i t e  n d t i o n a l  g o a l s .  

A q r i c u l t u r a l  Extension Needs i n  E l  Sa lvador  

A t  p r e s e n t  t h e r e  a r e  approximately  5,000 fa rmers  
on t h e  average  f o r  each of  t h e  50 Extension f i e l d  o f f i c e s .  
I f  t h e  number o f  Extension f i e l d  o f f i c e s  w e r e  i n c r e a s e d  
t o  125, t h e n  p r a c t i c a l l y  eve ry  farmer  i n  t h e  coun t ry  
would b e  w i t h i n  r each  o f  t h e  s e r v i c e s  o f  an ex t ens ion  
f i e l d  o f f i c e  and agen t .  I f  t h e  number o f  a g r i c u l t u r a l  
ex t ens ion  f i e l d  a g e n t s  w e r e  i n c r e a s e d  t o  f o u r  f o r  each 
o f f i c e  t hen  t h e r e  would b e  a r a t i o  of 500 fa rmers  f o r  
each a g r i c u l t u r a l  ex t ens ion  f i e l d  agen t  as compared t o  

* See f o o t n o t e  on page 16.  
** T h i s  i s  based on two r e s e a r c h  workers f o r  each o f  t h e  
93 u n i t s  proposed p l u s  t h e  15  r e s e a r c h e r s  now i n  t h e  
I n s t i t u t o  Salvadoreiio d e  I n v e s t i g a c i o n e s  d e l  Cafg. The 
35 p r e s e n t  r e s e a r c h e r s  i n  I n v e s t i g a c i o n e s  Agron6micas 
would be absorbed i n t o  tk 93 u n i t s  under t h e  proposed 
r eo rgan ized  o r g a n i z a t i o n .  



one  t o  eve ry  3,600 f a rmer s  now and t h e  s t a n d a r d  se t  by 
C I D A  o f  one f o r  each 400 fa rmers .  With proven modern 
e x t e n s i o n  t e chn iques  such as t h e  u s e  o f  mee t ings ,  l o c a l  
l e a d e r s ,  and mass media, end w i t h  adequa te  t r a n s p o r t a t i o n ,  
t h i s  would p r o v i d e  e f f e c t i v e  ex t ens ion  c o n t a c t s  w i t h  
eve ry  farmer  eve ry  yea r .  I t  would p r o v i d e  eve ry  farmer  
w i t h  con t inuous  c o n t a c t  w i t h  e x t e n s i o n  t e ach ing .  T h i s  
i s  n e c e s s a r y  i f  t r a n s f o r m a t i o n  t o  modern t e c h n i c a l  a g r i -  
c u l t u r e  i s  t o  be accomplished w i t h i n  one o r  two genera-  
t i o n s  (15  t o  30 y e a r s ) .  

Tab le  V I I - 1  o u t l i n e s  t h e  o r g a n i z a t i o n  (wi th  a s s o c i a t -  
ed annua l  budget)  based on 125 f i e l d  o f f i c e s  w i t h  f o u r  
a g r i c u l t u r a l  f i e l d  a g e n t s  f o r  each o f f i c e  which would 
be needed t o  g i v e  s u f f i c i e n t  impact t o  s u s t a i n  a  5 t o  
6% a g r i c u l t u r a l  growth r a t e .  

Needs f o r  Educa t iona l  F a c i l i t i e s  f o r  T r a i n i n g  Aqr icu l -  
t u r a l  Techn ic i ans  i n  E l  Sa lvador  

Tab le  V I I - 2  shows t h e  annual  need f o r  g r a d u a t e s  t o  
ma in t a in  an  expan r id  program of  Educat ion,  Research and 
Extension i n  E l  Sa lvador  based  on an annual  t u r n o v e r  of 
20% w i t h i n  t h e  r e s e a r c h  and ex t ens ion  s t a f f s .  T h i s  does  
n o t  i n c l u d e  maintenance r equ i r emen t s  f o r  t h e  f a c u l t i e s  
o f  t h e  Na t iona l  School o f  A g r i c u l t u r e  and t h e  F a c u l t y  
o f  Agronomic Sc i ence  a t  t h e  U n i v e r s i t y  o r  t h e  needs f o r  
t r a i n e d  a g r i c u l t u r a l  t e c h n i c i a n s  i n  o t h e r  government 
a g e n c i e s  and p r i v a t e  a g r i c u l t u r a l  e n t e r p r i s e s .  

I t  i s  assumed t h a t  t h e  20% t u r n o v e r  w i l l  r e p r e s e n t  
t h e  movement of  t r a i n e d  pe r sonne l  i n t o  t h e s e  o t h e r  
i n s t i t u t i o n s  and i n t o  p r i v a t e  e n t e r p r i s e s  and t h u s ,  t h i s  
w i l l  be s u f f i c i e n t  t o  ma in t a in  t h e  t r a i n e d  manpower needs  
i n  t h e  a q r i c u l t u r a l  s e c t o r  f o r  sometime t o  come. I f  t h e  
r a t e  o f  t u r n o v e r  p roves  t o  be h i g h e r  a s  t h e  r a t e  o f  a g r i -  
c u l t u r a l  development i n c r e a s e s ,  t h e  e s t i m a t e d  amount o f  
t r a i n i n g  needs w i l l  have  to  be a d j u s t e d  upward. 



Table VII-1 Organization And Annual Budget For A National Agricultural 
Extension Program In El Salvador 

(in colones) 

Administration 
Total per 
year 

1 Extension Director.. . 
1 Ext. Sub-Director .... 
4 Supvrs. Massive 

Demonstrations...... 
1 Dir. - 4C ............ 
4 Supvrs. 4C ........... 
1 Dir .- Agriculture ..... 
12 Supervisors Agr.. .... 
1 Director - Home...... 
12 Supervisors Yome..... 
37 Helpers. ............. 
Information 
25 Specialists .......... 
Fish Culture 
1 Head, Section. ....... 
2 Pisciculturists ...... 
12 Supervisors .......... 
Field 
(125 field offices) 
125 Agronomists.. ...... 
(College Degree) 
375 Agronomists ........ 
(Vocational) 
125 Home Agents ........ 
Supplies and Equip ..... 
125 Helpers, 

P er 
month 

$2,500 $ 2,500 $ 30,000 
$2,000 $ 2,000 C 24,000 

$1,200 $ 4,800 $ 57,600 
01,500 $ 1,500 $ 18,000 
$1,200 $ 4,800 0 57,600 
$1,500 $ 1,500 C 18,000 
$1, 200 $ 14,400 $ 172,800 
$1,500 $ 1,500 $ 18,000 
$ 800 C 9,600 C 115,200 
$ 300 $ 11,100 0 133, 200 $ 644,400 

$ 600 C 15,000 $ 180,000 $ 180,000 

$1,200 $ 1,200 $ 14,400 
$ 900 0 1,800 $ 21,600 
$ 800 $ 9,600 C 115,200 0 151,200 

$1,000 0 125,000 $1,500,000 C1, 500,000 

C 600 0 225,000 $2,700,000 $2,700,000 

$ 500 $ 62,500 $ 750,000 $ 750,000 
$1,000 $ 125,000 $1,500,000 

Total 
salaries 

Total per 
month 

Total other 
field 

expenses 



Table  V I I - 1  Organizat ion And Annual Budget For A Nat iona l  A g r i c u l t u r a l  
Extension Program I n  E l  Salvador 

( i n  co lones)  
continued-- 

* 1,500 Krn. p e r  month c/u .60 cen tavos  p e r  Km. (Based on g a s o l i n e  a t  .02 p e r  Km. which i s  
33% of t o t a l  maintenance c o s t )  

** 1,500 Km. per month c/u -010 centavos p e r  Km 

***Includes a l l  o t h e r  non-salary expenses.  

F i e l d  

Second Class . . . . . . . . .  
125 Cars*. ........... .. 500 Motor cycles*$. 

Per  
month 

C 250 31,250 C 375,000 C 375,000 
80 10,000 120,000 120,000 

C 15 C 7,500 C 90,000 90,000 

Sub-tota l . . . . . . . . . .  C6,300,600 (74%) 
add f o r  non-salary expenses 2,199,400 (26%)*** 

Total . . . . . . . . . . . . . .  C8,500,000 

T o t a l  p e r  
month I I T o t a l  o t h e r  

T o t a l  p e r  T o t a l  f i e l d  
y e a r  s a l a r i e s  expenses 



Table VII-2 Annual Needs For Graduates To Maintain An Expanded Program Of 
Education, Research And Extension I n  E l  Salvador* 

(Based on 20% Annual Turnover i n  Personnel)  

* This  t a b l e  does not  a l low f o r  "dropouts" from one l e v e l  t o  another .  

Necessary s t a f f  

Extension 
37 Adminis t ra tors  ...................... 
25 Information S p e c i a l i s t s  ............. 
15 F i sh  Cu l tu re  S p e c i a l i s t s  ............ 

F i e l d ;  125 agronomists ( co l l ege )  ..... 
I# 37 5 agronomists (voca t ional ) .  . 

Research 
100 Doctora te  l e v e l  
Scientists.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
100 Bachelor Level Ass is tan ts . .  ......... 
T o t a l  Needed Annually 

t o  maintain s t a f f s  on 
b a s i s  of 20% Annual 
Turnover............................. 

Suggested Budget For Tra in ing  Students  
I n  Foreign Countr ies  

Number 
Attending Cost pe r  
each year  year  To ta l  c o s t  

25 College Degree Graduates p e r  year* 3 yea r s  each*.*... 75 $3,000 = $ 225,000 
10 Masters Degree II I 1  81 - 2 yea r s  each .  20 ... 3,500 70,000 
20 Doctora te  Degree " I 1  

I . - -  3 yea r s  each. .  .. 60 5,000 = 300,000 
155 $ 595,000 

T o t a l  c o s t  f o r  155 s t u d e n t s  pe r  year$1,487,500 

* Assuming t h a t  approximately 1/3 of t h e  College Degree s tuden t s  r e c e i v e  t h e i r  t r a i n i n g  i n  
f o r e i g n  coun t r i e s .  
**Graduates of t h e  Nat ional  School of A g r i c u l t u r e  w i l l  need only two y e a r s  i n  t h e  U.S. IQ P 

High school o r  
voca t iona l  

l e v e l  

8 8 8 
5 5 
3 3 3 

25 25 
75 

2 0 20 2 0 
20 2 0 

156 81  11 2 0 

College 
l e v e l  

Graduate school l e v e l  
(Masters) (Doctors) 

1 year  3 yea r s  



This  s ta tement  does n o t  d e a l  w i th  t h e  needs dur ing  
t h e  build-up s t a g e  of t h e  f i r s t  5 t o  10 yea r s .  Obvious- 
l y  it w i l l  r e q u i r e  t ime t o  t o o l  up and i n c r e a s e  t h e  
number of g radua te s  t o  f i l l  t h e  " p i p e l i n e s "  s u f f i c i e n t -  
l y  t o  ach ieve  t h e  l e v e l s  p re sen ted  i n  t h i s  t a b l e .  No 
a t tempt  i s  made i n  t h i s  b r i e f  t o  p repa re  a schedule  f o r  
t h e  build-up per iod .  

Combined Proposed Budqet 

The t o t a l  annual budget i s  presen ted  i n  t a b l e  111. 
A s  p rev ious ly  s t a t e d  E l  Salvador i s  p r e s e n t l y  i n v e s t i n g  
e3,700,000 i n  a g r i c u l t u r a l  educat ion,  r e sea rch ,  and ex- 
t ens ion .  This  i s  approximately one h a l f  of one pe rcen t  
(0.55%) of i t s  g r o s s  a g r i c u l t u r a l  income. The more de- 
veloped c o u n t r i e s  a r e  now i n v e s t i n g  approximately seven 
p e r  c e n t  (7.0%) of g ros s  a g r i c u l t u r a l  income i n  a g r i -  
c u l t u r a l  educa t ion ,  r e sea rch ,  and ex tens ion .  This  i s  
about  13  t i m e s  more p e r  u n i t  of  g r o s s  a g r i c u l t u r a l  in -  
come than  i s  spen t  by Salvadorans.  I t  i s  proposed t h a t  
E l  S a l v a d o r ' s  annual investment i n  a g r i c u l t u r a l  educat ion,  
r e sea rch ,  and ex tens ion  be increased  s l i g h t l y  more than  
s i x  t i m e s  o r  t o  3.7% of i t s  p r e s e n t  g r o s s  a g r i c u l t u r a l  
income. This  would s t i l l  b e  on ly  about h a l f  of t h a t  in-  
ves ted  p e r  u n i t  of g ros s  a g r i c u l t u r a l  income i n  most of 
t h e  more developed c o u n t r i e s .  However, t h i s  program 
would be ample f o r  E l  Salvador f o r  some t i m e  t o  come 
s i n c e  r e sea rch  methodology and much b a s i c  knowledge 
uncovered by r e sea rch  elsewhere can, wi th  some adap ta t ion ,  
be t r a n s f e r r e d  t o  E l  Salvador.  

The average bene f i t - cos t  r a t i o  could be  more than 
30 t o  1. Unive r s i ty  of Chicago economist,  D r .  Avi 
G r i l l i c h e s ,  e s t i m a t e s  t h a t  developing hybr id  corn  c o s t  
t h e  United S t a t e s  36 m i l l i o n  d o l l a r s  between 1910 and 
1955 and 3 m i l l i o n  d o l l a r s  annual ly  s i n c e  then .  But every 
d o l l a r  spen t  r e tu rned  700%. G r i l l i c h e s  r e p o r t s  an annual 
r e t u r n  of some 1,300% f o r  each a d d i t i o n a l  d o l l a r  i nves t -  
ed i n  a g r i c u l t u r a l  r e sea rch  and ex tens ion  educa t ion  i n  
t h e  United S t a t e s .  



Table  I11 Suggested T o t a l  Annual Budget 

Annual Investment 

Now 

Presen t  
E l  Salvador  i n v e s t s  C 1 ,  500,000 0.22% of g r o s s  a g r l .  income 

i n  r e sea rch .  (C67 5,000,000) 
U.S. i n v e s t s  i n  r e sea rch .  3.1% of g r o s s  a g r l .  income 
E l  Salvador i n v e s t s  C3,700,000 

i n  r e sea rch ,  educat ion,  ex- 0.55% of  g r o s s  a g r l .  income 
t ens ion .  ( C  675,000,000) 

More developed c o u n t r i e s  i n v e s t  
i n  r e sea rch ,  educa t ion ,  ex- 
t ens ion .  7 -0% o f  g r o s s  a g r l .  income 

Proposed 

Proposed 
E l  Salvador w i l l  i n v e s t  

C10,000,000 i n  r e sea rch  

A g r i c u l t u r a l  Research. .  ....... 
Coffee  Research. . . . . . . . . . . . . . .  
Extension ..................... 
Nat iona l  A g r i c u l t u r a l  School . .  
Facu l ty  of Agronomic Science .. 
Foreign Tra in ing  ............... 
I n t e r e s t  and Amortization of  

C10,000,000 i n i t i a l  i n v e s t -  
ment i n  land,  b u i l d i n g s  & 
equipment ..................... 

E l  Salvador w i l l  i n v e s t  
C25,000,000 i n  r e sea rch ,  
educa t ion ,  ex t ens ion  

C1,000,000 C10, 230,000 
500,000 700,000* 
800,000 8 ,500,000 
700,000 2,000, OOO** 
700,000 2,000,000** 

1, 500,000** 

500,000*** 
C3,700, 000 C25,430,000 

1.56% of  p r e s e n t  g r o s s  a g r l .  
income (C675,000,000) 

3.7% of p r e s e n t  g r o s s  a g r l .  
income (C675,000,000) 

* Inc lud ing  4 new c o f f e e  r e sea rch  u n i t s .  
** This  would inc lude  c o s t  of t r a i n i n g  t h e  f a c u l t y  t o  t r a i n  t h e  

p r o f e s s i o n a l  t e c h n i c i a n s  and s c i e n t i s t s .  
*** 30 year  l oan  a t  3%. 

I t  i s  be l i eved  t h a t  t h e s e  e s t i m a t e s  a r e  l i b e r a l  and w i l l  bear  
up under d e t a i l e d  s tudy.  It should be  borne i n  mind t h a t  t h e  es-  
t imated  annual  c o s t  of C10,000,000 f o r  r e sea rch  i s  t h e  l a r g e s t  i tem 
i n  t h e  e s t ima te .  It  is assumed t h a t  by t h e  end of 10 yea r s ,  t h e  
f o r e i g n  s c i e n t i s t s  can beg in  t o  b e  phased ou t .  This  w i l l  c u t  t h e  
annual  c o s t  p e r  r e sea rch  u n i t  i n  h a l f  o r  from C110,OOO t o  C50,000 
o r  t h e  o v e r a l l  annual  r e sea rch  budget  from C10,000,000 t o  C5,000,000 
This  r educ t ion  w i l l  amply o f f s e t  unforeseen r e sea rch  needs t h a t  may 
a r i s e  dur ing  t h e  nex t  20 yea r s .  



Recommendations 

Although t h e r e  is  no ques t ion  regard ing  an extreme- 
l y  h igh  pay-of f  f o r  investment i n  educat ion and research ,  
t h e  problems of f inanc ing  t h i s  proposal  a r e  formidable.  
The f inanc ing  should be  a r r ange  d (1) without  d e t r a c t i n g  
from investment needed i n  o t h e r  s e c t o r s ,  and ( 2 )  wi thout  
d e t r a c t i n g  from o t h e r  investment needs which w i l l  a r i s e  
i n  t h e  a g r i c u l t u r e  s e c t o r  t o  advance a g r i c u l t u r a l  develop- 
ment a s  t e c h n i c a l  knowhow is  developed through a g r i c u l t u r a l  
r e sea rch  and educat ion.  

I n  o t h e r  words. E l  Salvador must have balanced de- 
velopment between t h e  a g r i c u l t u r a l  and non-agr icu l tura l  
s e c t o r s ,  b u t  i n  o rde r  t o  achieve t h i s  balance a g r i c u l t u r a l  
educat ion,  research ,  and ex tens ion  must be  given a l a r g e  
push a s  o u t l i m d  h e r e  i f  t h e  a g r i c u l t u r a l  s e c t o r  i s  t o  
make i t s  necessary c o n t r i b u t i o n  t o  o v e r a l l  development. 

The proposa l  does no t  prec lude  t h e  idea  of region- 
a l  cooperat ion whenever p o s s i b l e  and f e a s i b l e ,  and i n  t h e  
same manner a s  r e g i o n a l  coopera t ion  is  p r a c t i c e d  by t h e  
Land Grant U n i v e r s i t i e s  i n  t h e  United S t a t e s .  

Ind iv idua l  s t a t e s  i n  t h e  United S t a t e s  have each 
supported and b e n e f i t t e d  from a Land Grant University- 
research-  ex tens ion  complex. On t h e  b a s i s  of t h e  number 
of farms and a g r i c u l t u r a l  resources ,  t h e  need f o r  a 
Center f o r  A g r i c u l t u r a l  Technology i n  each Cent ra l  American 
country i s  even g r e a t e r  t han  t h e  need f o r  a Land Grant 
Un ive r s i ty  complex i n  each of t h e  S t a t e s  i n  t h e  United 
S t a t e s .  

Compared with  t h e  Land Grant Un ive r s i ty  complexes 
i n  t h e  United S t a t e s  t h e  c o s t  1'1f t h e  Program o u t l i n e d  
h e r e i n  would s t i l l  only b e  one-half as l a r g e  p e r  u n i t  of 
a g r i c u l t u r a l  ou tput  a s  i n  t h e  United S t a t e s .  This  i s  
reasonable .  Even though t h e  management of s o i l s ,  animal 
p roduc t iv i ty ,  and t h e  c o n t r o l  o f  d i s e a s e s  and i n s e c t s  
under sub- t ropica l  cond i t ions  r e q u i r e s  much more s o p h i s t i -  
c a t i o n  than i n  t h e  temperate zones and adap t ive  research  
must be done l o c a l l y ,  t h e r e  i s  much knowhow t h a t  can be 
imported from o the r  p a r t s  of t h e  world-for example, b a s i c  
s c i e n t i f i c  developments and research  techniques and 



methodologies .  

1. I t  i s  recommended t h a t  an i n t e r n a t i o n a l  agency 
such a s  t h e  World Bank, t h e  ~ n t e r a m e r i c a n  Development 
Bank o r  t h e  Agency f o r  I n t e r n a t i o n a l  Development sponsor  
a  team o r  p a n e l  t o  c o n s i d e r  t h e  f e a s i b i l i t y  o f  t h e  program 
a s  o u t l i n e d  i n  t h i s  s t a t e m e n t .  T h i s  team shou ld  c o n s i s t  
o f  e x p e r i e n c e d  r e s e a r c h  s c i e n t i s t s  and a d m i n i s t r a t o r s  
drawn from t h e  Founda t ions ,  t h e  U n i t e d  S t a t e s  Department  
o f  A g r i c u l t u r e ,  t h e  Land Gran t  U n i v e r s i t i e s  of  t h e  U n i t e d  
S t a t e s  and from t h e  I n t e r n a t i o n a l  Agencies  themse lves .  
T h i s  team s h o u l d  i n c l u d e  t h e  best e x p e r t i z e  i n  a g r i c u l t u r a l  
e d u c a t i o n ,  a g r i c u l t u r a l  r e s e a r c h  and a g r i c u l t u r a l  ex- 
t e n s i o n .  I n  c a r r y i n g  o u t  t h i s  a s s ignment  t h e y  s h o u l d  
a d v i s e  t h e  GOES i n  p r e p a r i n g  a comprehensive P l a n  o r  a 
N a t i o n a l  Proqram o f  Educat ion ,  Research ,  and Ex tens ion  
f o r  t h e  a g r i c u l t u r a l  s e c t o r  o f  E l  S a l v a d o r .  Also ,  t h i s  
t e a m  o r  p a n e l  shou ld  b e  c a p a b l e  of  p l a n n i n g  t h e  p h y s i c a l  
equipment  ( l a n d ,  b u i l d i n g s  and l a b o r a t o r i e s )  n e c e s s a r y  
t o  c a r r y  on t h i s  Program. They s h o u l d  p r e p a r e  s c h e d u l e s  
and t i m e  tables f o r  t h e  bu i ld -up  of t h i s  program w i t h  
r e s p e c t  t o  f a c i l i t i e s  and p e r s o n n e l .  

2. It is recommended t h a t  a  ,onsor t ium b e  c r e a t e d  
t o  work w i t h  t h e  Government o f  E l  S a l v a d o r  i n  d e v e l o p i n g  
t h e  p l a n s  and s o u r c e s  f o r  f i n a n c i n g  t h i s  Program o v e r  a 
p e r i o d  of  s a y ,  1 0  o r  20 y e a r s .  By t h e  end of t h e  10-year  
p e r i o d  t h e  i n c r e a s e  i n  a g r i c u l t u r a l  o u t p u t  shou ld  a d e q u a t e  
l y  and c o m f o r t a b l y  p r o v i d e  and s u p p o r t  t h e  ongoing 
a s  w e l l  as r e p a y i n g  t h e  e a r l i e r  bor rowings .  T h i s  is a 
p h a s e  t h a t  must r e c e i v e  t h e  a t t e n t i o n  of  t h e  p a n e l .  I t  
i s  assumed t h a t  by t h e  end o f  1 0  y e a r s ,  t h e  f o r e i g n  
s c i e n t i s t s  can  b e g i n  t o  b e  phased o u t  a s  r a p i d l y  as  t h e y  
can  be r e p l a c e d  b y  h i g h l y  t r a i n e d  d o c t o r a l  l e v e l  
Sa lvadoran  s c i e n t i s t s .  T h i s  w i l l  r e d u c e  t h e  c o s t  o f  t h e  
r e s e a r c h  program by approx imate ly  one- h a l f .  

3 .  I n  E l  S a l v i ~ d o r  t h e r e  i s  a t endency  t o  s p l i n t -  
er r e s e a r c h  and e x t e n s i o n  among many d i f f e r e n t  a g e n c i e s ,  
- - fo r  example among ABC, META, MEGA, and MEPO. T h i s  i s  
c o s t l y  and expens ive .  With r e s e a r c h  and e x t e n s i o n  i n -  
a d e q u a t e l y  s u p p o r t e d ,  o t h e r  a g e n c i e s  a r e  f o r c e d  t o  create 
t h e i r  own e x t e n s i o n  and r e s e a r c h  t e c h n i c a l  f a c i l i t i e s .  
There  i s  now a s e p a r a t e  Research  I n s t i t u t e  f o r  Coffee .  
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S e p a r a t e  r e s e a r c h  I n s t i t u t e s  a r e  be ing  cons idered  f o r  
c o t t o n  and l i v e s t o c k .  There  i s  no end t o  such p r o l i -  
f e r a t i o n .  I t  i s  an e x t r a v a g a n t  d i s s i p a t i o n  o f  pro-  
f e s s i o n a l  r e s e a r c h  and a d m i n i s t r a t i v e  t a l e n t  and 
p h y s i c a l  f a c i l i t i e s .  

I t  i s  recommended t h e r e f o r e  t h a t  a l l  a g r i c u l t u r a l  
r e s e a r c h  and e x t e n s i o n  b e  c o n c e n t r a t e d  under one adminis- 
t r a t i o n  and b e  a s s o c i a t e d  a s  a  Na t iona l  Cen te r  f o r  
A g r i c u l t u r a l  Technology w i t h  t h e  Na t iona l  A g r i c u l t u r a l  
school .  

4. I t  i s  f u r t h e r  recommended t h a t  t h e  F a c u l t y  
o f  Agronomic Sc i ence  o f  E l  Salvador  U n i v e r s i t y  b e  broaden- 
ed  i n  i t s  d i s c i p l i n e s  and t i e d  i n t o  t h e  Na t iona l  Cen t e r  
f o r  A g r i c u l t u r a l  Technology through a  Coopera t ive  Agree- 
ment such a s  i s  used between t h e  Uni ted  S t a t e s  Department 
o f  A g r i c u l t u r e  and t h e  S t a t e  Land Grant  U n i v e r s i t i e s .  

5. I t  i s  recommended t h a t  a g r i c u l t u r a l  economics 
and soc io logy  r e s e a r c h  and e x t e n s i o n  e v e n t u a l l y  be moved 
t o  t h e  Na t iona l  Cen te r  f o r  A g r i c u l t u r a l  Technology and 
t h a t .  t h e  Department o f  Planning and Eva lua t i on  b e  made 
a  s t a f f  o rgan i . za t ion  a t t a c h e d  t o  t h e  o f f i c e  o f  t h e  
M i n i s t e r  o f  A g r i c u l t u r e .  The f u n c t i o n s  o f  marke t ing  
s e r v i c e s  such a s  a d m i n i s t e r i n g  g r a d i n g  and i n s p e c t i o n  
and t h e  g a t h e r i n g  and d i s p e n s i n g  o f  market  and c r o p  
p roduc t i on  i n fo rma t ion  would b e  o rgan ized  i n t o  a  D i r e c -  
c i 6 n  o f  market ing and s t a t i s t i c s  i n  t h e  M i n i s t r y  of  
A g r i c u l t u r e .  

6 .  ~t i s  assumed t h a t  t h e  p a n e l  w i l l  app ly  some 
t y p e  o f  sys tems a n a l y s i s  a s  a  means o f  s chedu l ing  expend- 
i t u r e s  i n  t h e  development o f  t h e  Na t iona l  Cen te r  f o r  
A g r i c u l t u r a l  Technology. T h i s  a n a l y s i s  w i l l  a lmost  su r e -  
l y  suppo r t  t h e  fo l l owing  recommendation: t h a t  a t  t h e  
o u t s e t  i n  t h e  development o f  t h i s  program t h e  problems 
o f  low s a l a r i e s  and t r a n s p o r t a t i o n  f o r  t h e  Extension 
S e r v i c e  b e  c o r r e c t e d  and t h a t  i t s  f a c i l i t i e s  and 
pe r sonne l  b e  expanded a s  r a p i d l y  a s  i s  f e a s i b l y  p o s s i b l e  
i n  o r d e r  t o  ex tend  a l r e a d y  known technology t o  t h e  fa rmers  
o f  E l  Sa lvador  a s  q u i c k l y  a s  p o s s i b l e .  Admit tedly ,  t h e r e  
a r e  some known t echn iques  t h a t  cou ld  have an immediate 
impact  on a g r i c u l t u r a l  o u t p u t  through t h e  c o n t i n u a t i o n  



and i n t e n s i f i c a t i o n  of t h e  mass demonstration program 
s o  e f f e c t i v e l y  used dur ing  t h e  p a s t  fou r  yea r s .  

Present  S t a t u s .  The proposa l  o u t l i n e d  above has  been 
under ' in tensive review by t h e  CENTA committee appointed 
by t h e  Min i s t e r  o f  ~ ~ r i c u l t u r e .  I t  i s  expec ted - tha t  t h e  
f i n a l  des ign  of t h e  program prepared by t h i s  committee 
w i l l  form t h e  b a s i s  f o r  a loan  a p p l i c a t i o n  t o  b e  p resen t -  
ed t o  an i n t e r n a t i o n a l  o rgan iza t ion  dur ing  t h e  f i r s t  
semester of 1970. B I D  h a s  expressed a s t r o n g  i n t e r e s t  
i n  t h i s  p r o j e c t .  R e s u l t s  of  t h e  p lanning  a c t i v i t i e s  of t h e  
CENTA working committee w i l l  b e  appended t o  t h i s  r e p o r t  
when completed. 

Proqram 2. Water Resources. 

Although i r r i g a t i o n  i s  p r a c t i c e d  only  t o  a l i m i t -  
ed e x t e n t  a t  p r e s e n t  i n  E l  Salvador,  it o f f e r s  s i g n i f i c a n t  
long-run o p p o r t u n i t i e s  f o r  expanding t h e  ou tpu t  of E l  
Sa lvador ' s  almost f u l l y  occupied lands .  Before t h e  long- 
run p o t e n t i a l  can be r e a l i z e d ,  however, s o l u t i o n s  w i l l  
have t o  be found 'for many t e c h n i c a l  and o r g a n i z a t i o n a l  
problems, and knowledge of how t o  make wise  use  of water  
r e sources  w i l l  have t o  b e  widely disseminated.  Solving 
t h e s e  problems should be t h e  primary o b j e c t i v e  of  t h e  
water  resources  program f o r  t h e  next  f i v e  t o  t e n  years ,  
s o  t h a t  unwise procedures w i l l  not  have adverse  e f f e c t s  
upon s o i l  p r o d u c t i v i t y  o r  t h e  d e l i c a t e  e c o l o g i c a l  ba lance .  

A s  noted i n  Chapter V, t h e  b e n e f i t s  of i r r i g a t i o n  
a r e  h i g h l y  dependent upon t h e  i n s t a l l a t i o n  of a s s o c i a t e d  
hydro logic  measures such a s  drainage,  f lood  c o n t r o l ,  and 
s t ream channel improvement. They a l s o  depend upon w i s e  
cho ice  of  c rops  and crop  v a r i e t i e s ,  and of c u l t u r a l  prac-  
t i c e s .  An immediate s t a r t  toward improving e x i s t i n g  
knowledge about t h e  management of  i r r i g a t e d  farming 
a c t i v i t i e s  needs t o  be  r ~ a d e  through e s t a b l i s h i n g  r e sea rch  
and tes t -demonst ra t ion  a c t i v i t i e s  on a series of a c t u a l  
farm ope ra t ing  u n i t s .  

S teps  now being taken  t o  proceed wi th  t h e  i n s t a l l a -  
t i o n  of  i r r i g a t i o n ,  d ra inage ,  f lood  c o n t r o l ,  and land  
reclamation i n  Zapot i t6n w i l l  p rovide  a r e l a t i v e l y  small-  
s c a l e  p i l o t  a r e a  where much can be  l ea rned  i n  t h e  next  
few y e a r s  about t h e  gene ra l  development and management 
of  i r r i g a t i o n  p r o j e c t s .  R e s u l t s  of  t h i s  and a d d i t i o n a l  



p i l o t  p r o j e c t s  w i l l  b e  u r g e n t l y  needed t o  guide  t h e  r a t e  
o f  p rogres s  on f u t u r e  i n s t a l l a t i o n s .  The r e s u l t s  of 
t h e s e  p r o j e c t s  w i l l  a l s o  be g r e a t l y  dependent upon t h e  
shaping of  n a t i o n a l  water  po l i cy ,  through such measures 
a s  t h e  pending b i l l  which would e s t a b l i s h  broad new 
p o l i c y  with  r e s p e c t  t o  i r r i g a t i o n  and drainage.  

Accordingly it i s  suggested t h a t  t h e  Water Resources 
Program g i v e  emphasis t o  t h e  following p r i n c i p a l  elements 
du r ing  t h e  next  few years :  

1. A c t i v i t y  t o  sharpen and d e f i n e  n a t i o n a l  p o l i c y  
wi th  r e s p e c t  t o  water  r e sources ,  i nc lud ing  
e f f o r t s  t o  ob ta in  a p p r o p r i a t e  l e g i s l a t i o n .  

2. Devel'opment of nationwide r i v e r  gauging and 
ground-water i n v e s t i g a t i o n  t o  provide  t h e  
information needed f o r  optimum use  of hydro- 
l o g i c  resources .  

3 .  Development of a  p r o j e c t  f o r  r e sea rch  and t e s t -  
demonstration a c t i v i t i e s  on approximately 35 
p r i v a t e  farms wi th  f a c i l i t i e s  f o r  i r r i g a t i o n .  

4 .  Co l l abora t ion  i n  i n i t i a . t i n g  s o i l  conserva t ion  
p r o j e c t s  on t h e  upper b a s i n  a r e a s  of a l l  
s t reams and r i v e r s  proposed f o r  f u t u r e  main 
i r r i g a t i o n  works. 

5. Continuing e f f o r t s  t o  provide  t e c h n i c a l  
a s s i s t a n c e  and c r e d i t  t o  i n d i v i d u a l  farmers 
who d e s i r e  t o  i n s t a l l  p r i v a t e  i r r i g a t i o n  and 
dra inage  p r o j e c t s .  

6. I n s t a l l a t i o n  of t h e  Zapot i t6n  p r o j e c t  approximate- 
l y  a s  scheduled, accompanied by s p e c i a l  e f f o r t s  
t o  g l ean  from it a s  much information a s  
p o s s i b l e  f o r  use  i n  t h e  development of addi t ion-  
a l  p r o j e c t s .  

7 .  Continued planning a s  a  b a s i s  f o r  n e g o t i a t i o n s  
t o  f inance  a d d i t i o n a l  i r r i g a t i o n  p r o j e c t s ,  
e s p e c i a l l y  t h o s e  of a  p i l o t  na tu re ,  a t  an e a r l y  
d a t e .  The many s t u d i e s  a l r e a d y  completed with  
r e s p e c t  t o  some 96,000 h e c t a r e s  of p o t e n t i a l -  
l y  i r r i g a b l e  land  r e p r e s e n t  major p rogres s  



toward p r o j e c t  p r e p a r a t i o n .  The p r e s e n t  
s c h e d u l e  f o r  implementing t h e  1 0  major  i n -  
ves tment  p r o j e c t s  l i s t e d  below ( P r o j e c t s  2.2. 
through 2.11) a p p e a r s  i n  t a b l e  V-9, C h a p t e r  V. 

P r o j e c t  2 . 1  Research  and Tes t -Demonst ra t ion  A c t i v i t i e s  
on P r i v a t e  I r r i q a t e d  Farms. ( P r e l i m i n a r y  d e s c r i p t i o n )  
The o b j e c t i v e s  of  t h i s  p r o j e c t  are t o  d e t e r m i n e  and 
d e m o n s t r a t e  t h e  r e s u l t s  o f  a l t e r n a t i v e  management sys tems  
and p r a c t i c e s  i n  c r o p  and f o r a g e  p r o d u c t i o n  under  t h e  
c o n d i t i o n s  encoun te red  on r e p r e s e n t a t i v e  i r r i g a t e d  farms 
under  p r i v a t e  management. To a  c o n s i d e r a b l e  d e g r e e ,  t h i s  
means t h a t  emphasis  w i l l  b e  p l a c e d  on v e r i f y i n g  and 
d e m o n s t r a t i n g  t h e  advan tages  o f  sys tems and p r a c t i c e s  
which h a v e  been found t o  o f f e r  p romise  under  more care- 
f u l l y  c o n t r o l l e d  e x p e r i m e n t a l  c o n d i t i o n s .  

The combina t ions  of p r a c t i c e s  t o  b e  t e s t e d  w i l l  
i n c l u d e  v a r i a t i o n s  i n  t h e  u s e  o f  w a t e r  and a l s o  i n  t h e  
c h o i c e  o f  v a r i e t i e s ,  t h e  u s e  of f e r t i l i z e r ,  and i n  o t h e r  
c u l t u r a l  methods fo l lowed .  Systems o f  d i f f e r e n t  c r o p  
combina t ions  and r o t a t i o n s  w i l l  a l s o  b e  t e s t e d .  I n  some 
cases, s m a l l  parcels o f  l a n d  might  b e  leased o r  borrowed 
f o r  e x p e r i m e n t a l  a c t i v i t y  under  t h e  d i r e c t  c o n t r o l  and 
o p e r a t i o n  o f  a r e s e a r c h  c e n t e r ,  b u t  t h e  main emphasis  
w i l l  b e  on s i m p l e  p l o t  o r  f i e l d  d e m o n s t r a t i o n s  which can 
b e  i n c o r p o r a t e d  by t h e  farm o p e r a t o r  i n  h i s  normal pro-  
d u c t i o n  a c t i v i t i e s .  Hence, t h e  main c o n t r i b u t i o n  o f  t h e  
s p o n s o r i n g  agency w i l l  b e  t o  p r o v i d e  (a )  t e c h n i c a l  assist- 
a n c e  f o r  p l a n n i n g ,  i n s t a l l i n g ,  and e v a l u a t i n g  t h e  tests; 
(b) l i m i t e d  q u a n t i t i e s  of tes t  m a t e r i a l s ,  s p e c i a l  equipment  
and r e c o r d  forms;  and (c)  p r o c e d u r e s  f o r  r e a l i z i n g  t h e  
d e m o n s t r a t i o n  p o t e n t i a l  o f  t h e  tests th rough  p u b l i c i t y ,  
mee t ings ,  and b y  o t h e r  means. 

I n i t i a l  p l a n s  f o r  t h i s  p r o j e c t  s h o u l d  e x t e n d  o v e r  
t h r e e  y e a r s ;  d u r i n g  t h i s  p e r i o d ,  p e r s o n n e l  would i n c l u d e  
two f u l l - t i m e  p r o f e s s i o n a l s ,  a  s e c r e t a r y ,  and a  d r i v e r .  
Both p r o f e s s i o n a l s  would need t o  b e  w e l l  p r e p a r e d  i n  t h e  
f i e l d s  of agronomy, i r r i g a t i o n ,  and farm management, 
b u t  p e r h a p s  i n  somewhat d i f f e r e n t  p r o p o r t i o n s .  One would 
p r o b a b l y  be f o r e i g n  and t h e  o t h e r  l o c a l ,  as it would be 
d i f f i c u l t  o r  i m p o s s i b l e  t o  engage two l o c a l  p r o f e s s i o n a l s  
w i t h  t h e  n e c e s s a r y  cornbinat ion o f  t r a i n i n g  and e x p e r i e n c e .  



P r o j e c t  r e sources  should i n c l u d e  a four-wheel d r i v e  
v e h i c l e  and adequate budget f o r  i t s  o p e r a t i o n  and main- 
tenance,  an al lowance f o r  purchase of s p e c i a l  t e s t  m a t e r i a l s  
and sma l l  equipment, and adequate  p rov i s ion  f o r  expendi tures  
a s s o c i a t e d  with  d i ssemina t ing  informat ion  about t h e  r e s u l t s  
o f  t h e  tests. 

R e s p o n s i b i l i t y  f o r  o rgan iz ing  and i n i t i a t i n g  t h e  
p r o j e c t  should a t  p r e s e n t  rest wi th  DGORD, working i n  
c l o s e  c o l l a b o r a t i o n  wi th  o t h e r  agenc ies  conducting r e -  
s ea rch ,  ex t ens ion  and c r e d i t  programs, and wi th  t h e  f u l l  
p a r t i c i p a t i o n  of  CENTA when c r e a t e d .  

P r o j e c t  2.2 Development o f  t h e  Zapot i t6n  Val ley 

This  i s  a mult iple-purpose i r r i g a t i o n ,  d ra inage  
and f l o o d  c o n t r o l  p r o j e c t  designed t o  promote t h e  c u l t i v a -  
t i o n  of  about 4,230 h e c t a r e s  and t o  provide  a n e t  of 
acces s  roads  t o  permit  movement w i t h i n  t h e  a rea .  The a r e a  
of t h e  p r o j e c t  i s  some 30 k i l o m e t e r s  w e s t  o f  San Salvador.  

Lands i n  t h e  p r o j e c t  a r e a  a r e  f l a t  and t h e  s o i l  
i s  f e r t i l e ;  however, a g r i c u l t u r a l  p roduct ion  i s  low 
compared wi th  i t s  p o t e n t i a l ,  owing p a r t l y  t o  f loods  du r ing  
t h e  r a i n y  season and p a r t l y  t o  l ack  o f  water  f o r  i r r i g a -  
t i o n  dur ing  t h e  d r y  season.  I t  i s  e s t ima ted  t h a t  t h e  
p r o j e c t  would i n c r e a s e  a g r i c u l t u r a l  product ion by 2-$5 
t i m e s .  S u b s t a n t i a l  i n c r e a s e s  i n  y i e l d s  a r e  expected by 
means of  t h e  i n t r o d u c t i o n  of  improved seeds ,  improved 
methods of  c u l t i v a t i o n ,  b e t t e r  d ra inage  and i r r i g a t i o n .  

TO c o n t r o l  f l oods  and provide  dra inage ,  it i s  ex- 
pec ted  t h a t  some 42 k i lome te r s  o f  n a t u r a l  c a n a l s  w i l l  be 
improved by means of  an excavat ion of  1 .2  m i l l i o n  c u b i c  
meters .  About 56 k i lome te r s  of  open d ra inage  w i l l  be  
cons t ruc t ed ,  involv ing  a t o t a l  excavat ion o f  250,000 
c u b i c  meters.  I n  add i t i on ,  40 k i lome te r s  of  roads  wi th  
adequate d ra inage  w i l l  be  cons t ruc t ed .  The main road 
o f  lo -% k i lome te r s  w i l l  pa s s  through t h e  whole v a l l e y  and 
w i l l  be i n t e r c e p t e d  by secondary roads .  There w i l l  be  
t h r e e  b r idges  over ' the pr incipal-  r i v e r s .  

The i r r i g a t i o n  p l a n  c o n s i s t s  o f  an i n t e g r a t e d  



system of  s u r f a c e  and sub te r r anean  water .  I t  i s  p r o j e c t -  
ed t h a t  2,090 h e c t a r e s  w i l l  be i r r i g a t e d  by means of 
s u r f a c e  wate r  and 2,140 by means o f  deep w e l l s .  

The Di recc i6n  de  Grandes Obras de  Riego y Drenaje  
e s t ima ted  t h e  t o t a l  investment  c o s t  of  t h e  p r o j e c t  a t  
$6.3 m i l l i o n  ($15.9 m i l l i o n )  t o  be expended du r ing  t h e  
th ree-year  pe r iod ,  1970-72. P re l imina ry  e s t i m a t e s  of  
b e n e f i t  c o s t  r a t i o s  of  t h e  p r o j e c t  a r e  1 .9  t o  1 f o r  d i r e c t  
b e n e f i t s  and 3.5 t o  1 f o r  t o t a l  b e n e f i t s .  

P r o j e c t  implementation s t a r t e d  i n  February 1969 
wi th  $1.7 m i l l i o n  committed f o r  t h e  f i r s t  phase--rural  
roads  and dra inage .  The sume of $3.7 m i l l i o n  was provided 
f o r  t h e  c o n t i n u a t i o n  of t h e  p r o j e c t  i n  1970. These a- 
mounts w e r e  t r a n s f e r r e d  from t h e  General  Fund of t h e  Govern- 
ment. By t h e  end of  1970, f l ood  c o n t r o l ,  d r a i n a g e  and 
acces s  roads  w i l l  have been provided f o r  3,500 ha.  The 
p r o j e c t  should be completed i n  1972. 

The development p l a n  appea r s  sound. I t  c o n t a i n s  
a v a r i e t y  of  e lements  which w i l l  make t h i s  a u s e f u l  p i l o t  
under tak ing  t o  p rov ide  expe r i ence  f o r  gu id ing  t h e  develop- 
ment of o t h e r  p r o j e c t s .  Continued implementation of t h e  
p l a n s  a s  now scheduled i s  recommended. 

The schedul ing  of Zapot i t6n  and t h e  o t h e r  i r r i g a -  
t i o n  and d ra inage  p r o j e c t s  i s  shown i n  t a b l e  V-9. 

P r o j e c t  2.3. I r r i g a t i o n  and Drainaqe i n  t h e  Usulutan-Va- 
do Marin Area. 

Th i s  p r o j e c t  a r e a  is l o c a t e d  i n  t h e  sou theas t e r r .  
p a r t  of t h e  country  i n  t h e  lower b a s i n  of  t h e  R i o  Grandle 
d e  San Miguel. I t  i s  bounded on t h e  no r th  by t h e  volcano 
cha in  of Usulutan-San Miguel, on t h e  south by t h e  mount.ains 
o f  Jucuar&n, on t h e  e a s t  by t h e  l a k e  of  J o c o t a l ,  and or1 
t h e  w e s t  by t h e  c i t y  of  Usulut6n. The p r o j e c t  would 
p rov ide  d ra inage  and i r r i g a t i o n  f o r  10,000 h e c t a r e s ,  
t o g e t h e r  w i th  t h e  improvement of 60 km. of g r a v e l  roads .  

A t  p r e s e n t ,  t h e  a r e a  produces most ly  c o t t o n ,  rice, 
corn  and sorghum. The g r o s s  v a l u e  of p r e s e n t  p roduc t ion  
i s  an e s t ima ted  a t  $5.5 m i l l i o n .  The p r o j e c t  i s  expect-  



ed t o  i n c r e a s e  t o t a l  a g r i c u l t u r a l  product ion of t h e  a r e a  
2-+ t imes.  

I r r i g a t i o n  w i l l  b e  c a r r i e d  ou t  through t h e  use  of 
underground water .  Approximately 170 w e l l s  wk l l  b e  need- 
ed  wi th  an average depth of 100 meters  and an average 
pumping h e i g h t  of 35 meters.  The y i e l d  should provide  
145 cub ic  meters  p e r  hour.  Unless f u t u r e  s t u d i e s  es -  
t a b l i s h  t h e  f e a s i b i l i t y  of a  b e t t e r  s o l u t i o n ,  each w e l l  
w i l l  have an independent d i s t r i b u t i o n  system of c a n a l s .  

I t  i s  es t imated  t h a t  t h e  t o t a l  c o s t  of t h e  p r o j e c t  
w i l l  be  $7.0 m i l l i o n  (C17.5 m i l l i o n ) ,  and t h e  d i r e c t  be- 
n e f i t - c o s t  r a t i o  2.2 t o  1. The f o r e i g n  exchange c o s t s  
w i l l  c o n s t i t u t e  approximately 70% of t o t a l  investment.  

Negot ia t ions  have been s t a r t e d  wi th  B I D  f o r  a  
long-term low i n t e r e s t  loan  (25 t o  30 y e a r s  a t  3% wi th  
a  4-year g race  pe r iod )  cover ing  approximately 60% of t h e  
t o t a l  c o s t  of t h e  p r o j e c t .  Needed suppor t ing  measures 
f o r  t h e  p r o j e c t  i nc lude  passage of t h e  i r r i g a t i o n  law 
e s t a b l i s h i n g  i r r i g a t i o n  d i s t r i c t s ,  s e t t i n g  r a t e s  f o r  water  
and o t h e r  s e r v i c e s ,  c r e a t i o n  of an admin i s t r a t ion  t o  
o p e r a t e  t h e  p r o j e c t ,  o rgan iza t ion  of t h e  farmers  and pre-  
p a r a t i o n  of arrangements t o  implement t h e  program and 
main ta in  t h e  i r r i g a t i o n  works. 

A f e a s i b i l i t y  s tudy  of t h i s  p r o j e c t  was s t a r t e d  
i n  October 1967, and has  been c ompleted. The next  s t e p  
i s  t o  i d e n t i f y  a  p i l o t  a r e a  of 3,000 h e c t a r e s  which may 
be included i n  a  l oan  a p p l i c a t i o n  con ta in ing  a  package 
of p i l o t  s t u d i e s  f o r  t h e  va r ious  i r r i g a t i o n  a r e a s .  I t  
i s  recommended t h a t  i r r i g a t i o n  and d ra inage  be  i n i t i a l l y  
undertaken f o r  no more than  3,000 h e c t a r e s  a s  t h e  e f f e c t  
of  l a r g e - s c a l e  i r r i g a t i o n  on i n s e c t  popu la t ions  and 
d i s e a s e  must b e  researched  on a  p i l o t  b a s i s  b e f o r e  such 
a  p r o j e c t  can b e  undertaken on a  l a rge - sca l e .  Work on 
t h e s e  3,000 h e c t a r e s  should b e  completed by 1974. 

Drawing of f i n a l  p l a n s  should b e  ready  f o r  pre-  
s e n t a t i o n  t o  t h e  f i n a n c i a l  i n s t i t u t i o n s  by t h e  e a r l y  
p a r t  of 1970 f o r  c o n s t r u c t i o n  t o  be  s t a r t e d  t h e  fol lowing 
yea r .  



P r o j e c t  2.4. I r r i q a t i o n  and Drainaqe i n  t h e  Sonsonate- 
Banderas Area (Prel iminary Descr ip t ion) .  

The a rea  of t h i s  p r o j e c t  extends from t h e  c i t y  of 
Sonsonate south t o  t h e  P a c i f i c  Ocean, be ing  bounded on 
t h e  w e s t  by t h e  Rio Grande de  Sonsonate and on t h e  e a s t  
by t h e  Rio Banderas and i t s  t r i b u t a r i e s .  The o b j e c t i v e  
i s  t o  d r a i n  and i r r i g a t e  a t o t a l  of 13,000 h e c t a r e s  and 
t o  provide f o r  some 40 k i lomete r s  of  access  roads. It 
has  been est imated t h a t  t h e  t o t a l  product ion of t h e  a r e a  
w i l l  be increased  by roughly 2-4 t i m e s .  The a r e a  grows 
co t ton ,  sugar  cane, rice, corn,  sorghum, pas tu res ,  and 
has  l imi ted  a r e a s  devoted t o  f r u i t s  and vegetables .  The 
benef i t - cos t  r a t i o  i s  est imated a t  2 t o  1. 

A t  t h e  p resen t  time, a l a r g e  propor t ion  of t h e  
p r o j e c t  a r e a  i s  i n  p a s t u r e s  i r r i g a t e d  through very rudi -  
mentary systems. It i s  planned t o  improve t h e  e x i s t i n g  
systems and t o  extend t h e  a r e a  under i r r i g a t i o n  through 
better use  of water.  The works t o  be b u i l t  c o n s i s t  of 
dv ie r s ionary  s t r u c t u r e s  on t h e  main r i v e r s  and cana l s .  
To t h e  e x t e n t  t h a t  su r face  water  i s  not  s u f f i c i e n t  t o  
i r r i g a t e  t h e  area ,  underground water  w i l l  be tapped, pro- 
v id ing  t h a t  t h e  s t u d i e s  now i n  course demonstrate t h e  
economic f e a s i b i l i t y  of doing so. 

Sonsonate-Banderas r e q u i r e s  a f i n a l  f e a s i b i l i t y  
study, hydrologic  s t u d i e s  and f i n a l  p lans  and designs.  
These p repara to ry  measures must be completed and present -  
ed t o  f i n a n c i a l  i n s t i t u t i o n s  i n  1972 i f  cons t ruc t ion  i s  
t o  s t a r t  i n  1974. 

The p r o j e c t  should be undertaken i n  two s t ages .  
The f i r s t  s t a g e  should improve approximately 5,000 
h e c t a r e s  now under some form of i r r i g a t i o n ,  and extend 
i r r i g a t i o n  t o  an a d d i t i o n a l  2,600 hec ta res .  This  should 
be completed i n  1977, when cons t ruc t ion  could begin on 
t h e  ba lance  of t h e  5,400 h e c t a r e s  i n  t h e  p r o j e c t  a rea ,  
i f  s u f f i c i e n t  water  i s  ava i l ab le .  The c u r r e n t  inves t iga -  
t i o n s  of ground water resources  f o r  t h e  metropol i tan a r e a  
of San Salvador undertaken under t h e  UNDP should be ex- 
tended t o  t h e  Sonsonate a rea .  A much more d e t a i l e d  s tudy 
must be c a r r i e d  o u t  i n  t h i s  a r e a  be fo re  u n r e s t r i c t e d  pump- 
i n g  of groundwater can be recommended. 



The t o t a l  cos t s  of t h e  p ro j ec t  a r e  estimated a t  
$10.4 mi l l ion  (or  026.0 mi l l ion) .  Costs of t he  f e a s i b i l -  
i t y  study a r e  estimated a t  C150,OOO and of t h e  f i n a l  
design a t  C300,OOO. The foreign exchange requirement i s  
estimated a t  30% of t h e  t o t a l  cos t  of t h e  p ro jec t .  

Projec t  2.5. Development of t h e  Lower Lempa Valley (pre- 
liminary descr ip t ion)  

The area  of t he  p ro j ec t  beings a t  t h e  height  of 
San Marcos Lempa and continues almost t o  t h e  mouth of 
t h e  Rio Lempa f o r  a length of 20 km. The area  is  bound- 
ed t o  the  west by t he  River Amayo and t o  t h e  e a s t  by t h e  
River La Poza. 

The pro jec t  i s  t o  provide i r r i g a t i o n ,  drainage and 
flood con t ro l  f o r  about 38,000 hectares .  Pr incipal  crops 
include corn, cot ton,  r i c e ,  pastures,  oleaginous produc+.s ; 
small a reas  a r e  devoted t o  f r u i t s  and vegetables.  Pre- 
l iminary est imates suggest t h a t  t h e  production of t h e  a rea  
would increase  by 2-& times a s  a r e s u l t  of t h e  p ro jec t .  

I t  i s  planned t o  const ruct  a diversion dam immediate- 
l y  above San Marcos Lempa which would produce an amount of 
water s u f f i c i e n t  t o  i r r i g a t e  28,000 hec ta res  by g rav i ty .  
In  addit ion,  pumps w i l l  b r ing water t o  major canals  located 
a t  a higher a l t i t u d e  i n  order t o  i r r i g a t e  another 10,000 
hectares ,  most of which a r e  located on t he  eas tern  s ide  of 
t h e  r i v e r .  I t  is  estimated t h a t  approximately 60% of 
t h e  area would requ i re  drainage and f lood control .  Because 
of  i t s  la rge  s i ze ,  t he  p ro jec t  w i l l  have t o  be executed i n  
various s tages.  

The t o t a l  cos t  of t h e  p ro j ec t  i s  estimated a t  
$38.4 mi l l ion  (C96.0 mi l l ion)  . Cost of t h e  preliminary 
appra isa l  i s  estimated a t  0250,000, of t h e  f e a s i b i l i t y  
study C600,000, and of t h e  f i n a l  design C500,OOO. I t  i s  
estimated t h a t  50% of t he  t o t a l  cos t  of the  p ro jec t  would 
involve foreign exchange disbursements. 

A preliminary study has been completed, bu t  a l l  o ther  



s t u d i e s ,  p l a n s  and des igns  must be  completed by t h e  end 
of 1979 i n  o rde r  f o r  cons t ruc t ion  t o  s t a r t  i n  1982. 
About 2 yea r s  w i l l  b e  requi red  f o r  b u i l d i n g  t h e  d iver -  
s i o n  dam and canals .  The dra inage  improvements can b e  
s t a r t e d  a s  e a r l y  a s  1973. The i r r i g a t i o n  improvements 
a r e  scheduled t o  start i n  1984. I t  appears  a t  t h i s  t i m e  
t h a t  t h e  i r r i g a t i o n  phase of  t h e  p r o j e c t  w i l l  b e  f e a s i b l e  
on ly  i f  t h e  cons t ruc t ion  of t h e  hydro -e lec t r i c  p r o j e c t  
on t h e  upper Lempa a t  S i l e n c i o  i s  completed, s o  t h a t  t h e  
s to rage  capac i ty  of both t h e  S i l e n c i o  and 5 de Noviembre 
r e s e r v o i r s  can b e  used f o r  t h e  lower Lempa i r r i g a t i o n  
system. 

P r o l e c t  2.6. Development of t h e  Olomega A r e a .  

The l o c a t i o n  of t h e  p r o j e c t  i s  immediately t o  t h e  
nor th  of Lake Olom~ga. The long-run o b j e c t i v e  i s  t o  in -  
c r e a s e  t h e  c u l t i v a t e d  a r e a  from 980 h e c t a r e s  t o  about 
9,000 h e c t a r e s  during t h e  r a i n y  season and t o  7,000 
h e c t a r e s  during t h e  d ry  season. The p r o j e c t  i s  expected 
t o  e f f e c t  s u b s t a n t i a l  i n c r e a s e s  i n  t h e  output  of co t ton ,  
corn,  sorghum, beans, rice, legumes and pas tu res .  Pro- 
duct ion a t  p resen t  i s  extremely l imi t ed .  

The works t o  be  cons t ruc ted  inc lude  t h e  daming and 
f i l l i n g  of Ta i s ihua t  Reservoir  which w i l l  s t o r e  40 m i l l i o n  
cubic  meters;  a low concre te  weir  near  t h e  c i t y  of San 
Miguel t o  d i v e r t  water  of t h e  r i v e r ;  a modern system of 
i r r i g a t i o n  c a n a l s  f o r  t h e  9,000 h e c t a r e s  t o  b e  i r r i g a t e d ;  
a dra inage  system i n  t h e  i r r i g a t e d  a rea ;  a d i k e  and a 
canal  between t h e  Rio Grande de San Miguel and Lake 010- 
mega t o  d i v e r t  f lood  w a t e r s  of t h e  r i v e r  t o  t h e  l ake ,  
which w i l l  s e rve  a s  a s t o r a g e  and f lood  c o n t r o l  r e s e r v o i r .  
Other works inc lude  a sp i l lway a t  t h e  western end of 
Lake Olomega and a d ischarge  s t r u c t u r e  and waterway f o r  
t h i s  lake .  

I t  h a s  been suggested t h a t  t h e  p r o j e c t  b e  c a r r i e d  
out i n  two s t ages :  (1) Flood c o n t r o l  and drainage;. and 
( 2 )  I r r i g a t i o n .  The f i r s t  phase could b e  s t a r t e d  i n  
1975, wi th  t h e  9,000 h e c t a r e s  t o  b e  completed i n  1979. 
This  would r e q u i r e  t h e  d ikes ,  d ive r s ion  works and a 
s t o r a g e  tank nor th  of t h e  l ake .  The i r r i g a t i o n  construc-  
t i o n  could s t a r t  i n  1980 and b e  completed i n  1984. The 
necessary s t u d i e s  and p l a n s  would need t o  b e  completed 
i n  1973 i n  o rde r  f o r  cons t ruc t ion  t o  s t a r t  i n  1975. 



Total  investment cos t s  a r e  estimated a s  
follows: 

F i r s t  phase: $ 3,600,000 o r  C 9,000,000 

Second phase: 5,400,000 o r  13,500,000 

Total  $ 9,000,000 o r  '4 22,500,000 

Preliminary es t imates  a r e  t h a t  t h e  d i r e c t  be- 
n e f i t  cos t  r a t i o  w i l l  be 1.6 t o  1 and t h a t  t h e  t o t a l  
benefi t -cost  r a t i o  w i l l  be 3.7 t o  1. 

The foreign exchange cos t  component of t he  pro- 
j e c t  i s  estimated a t  about 56% of t he  t o t a l .  I t  i s  
hoped t h a t  t he  IBRD w i l l  f inance 60% of t h e  t o t a l  cos t  
of t he  p ro jec t .  

The In te rna t iona l  Bank f o r  Reconstruction and 
Development has  received t he  f e a s i b i l i t y  study. 
Approval i s  contingent upon (1) passage of t he  i r r i g a -  
t i o n  law; and ( 2 )  t h e  required counterpart  funds t o  
be a l loca ted  by t h e  GOES. 

This pro jec t  requ i res  heavy investment. However, 
i t  i s  the  key t o  a flood con t ro l  problem t h a t  a f f e c t s  
a s  much a s  20,000 hectares.  It i s  recommended t h a t  it 
be ca r r i ed  out i n  two stages,  a s  out l ined above. The 
completion of t h e  f i rs t  phase of t h e  Olomega pro jec t  
i s  a p r i o r  condition f o r  t h e  development of t he  lower 
area  and s p e c i f i c a l l y  f o r  t h e  Jocotal-San Dionisio 
p ro j ec t  . 



P r o j e c t  2.7. Drainaqe and I r r i q a t i o n  i n  t h e  Hiqh Val ley  
A r e a  of  Ahuachapdn and Santa  Ana. 

Th i s  a r e a  i s  l o c a t e d  between t h e  department of  
Santa  Ana and Ahuachapdn. I t  i s  bounded t o  t h e  no r th  
by t h e  road t o  Candelar ia  de  l a  F ron te ra ;  t o  t h e  east by 
t h e  Santa  Ana-Los Naranjos road,  and t o  t h e  south by 
t h e  v i l l a g e s  of San Sebast idn,  S a l i t r i l l o  and Chalchuapa. 

The long-term o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  pro- 
v i d e  d ra inage  and i r r i g a t i o n  f o r  t h e  a rea .  I t  h a s  been 
e s t ima ted  t h a t  t h e  f u l l  completion o f  t h e  p r o j e c t  would 
r a i s e  t h e  va lue  of  p roduct ion  from t h e  p r e s e n t  $2.4 
m i l l i o n  t o  $11.6 m i l l i o n ,  o r  by  4-$ t i m e s .  The b e n e f i t -  
c o s t  r a t i o  is  es t imated  a t  about 1.7. 

A survey of  ground water  r e sources  i s  needed a s  
w e l l  as a complete range of  f e a s i b i l i t y  and engineer ing  
s t u d i e s ,  p l a n s  and des igns .  These must a l l  be completed 
i n  1973 f o r  c o n s t r u c t i o n  t o  s t a r t  i n  1975. Th i s  a r e a  i s  
p a r t i c u l a r l y  s u i t a b l e  f o r  beans  and vege tab le  product ion.  
Here, aga in ,  r e sea rch  i s  needed t o  determine t h e  e f f e c t  
of i n t e n s i v e  i r r i g a t e d  farming on new vege tab le  c rops  
and on t h e  t r a d i t i o n a l  c rops  now being produced i n  t h e  
a r e a .  A p i l o t  p r o j e c t  i s  needed t o  determine a sound 
program of  c rop  d i v e r s i f i c a t i o n  i n  t h e  area. I t  i s  r e -  
commended t h a t  a f i r s t  phase of 3,000 h e c t a r e s  b e  cons- 
t r u c t e d  i n  t h e  y e a r s  1975-1977 and t h a t  work on t h e  
ba l ance  of 8,000 h e c t a r e s  b e  s t a r t e d  i n  1981, p rovid ing  
r e s u l t s  of t h e  f i r s t  phase a r e  favorab le .  The t o t a l  in -  
vestment i s  es t imated  a t  $11 m i l l i o n  ($27.5 m i l l i o n ) .  
I t  i s  es t imated  t h a t  60% of t h e  f inanc ing  w i l l  be provided 
through e x t e r n a l  loans .  

Pre l iminary  d i s c u s s i o n s  t o  o b t a i n  f inanc ing  have 
been h e l d  wi th  t h e  In te ramer ican  Development Bank. In- 
formation h a s  been c o l l e c t e d  and it i s  hoped t o  complete 
t h e  s tudy  i n  t h e  e a r l y  1970 's .  No government funds have 
been a l l o c a t e d  t o  t h i s  p r o j e c t  t o  d a t e .  



P r o i e c t  2.8.  I r r i g a t i o n  f o r  t h e  San Miguel-San Esteban 
Area. 

The p r o j e c t  a r e a  i s  l o c a t e d  immediately t o  t h e  
sou th  of San Miguel and inc ludes  l and  on both  s i d e s  of 
t h e  Rio Grande. A t o t a l  of 6,500 h e c t a r e s  would be 
d ra ined  and i r r i g a t e d ,  r e s u l t i n g  i n  increased  ou tpu t  o f  
c e r e a l s ,  vege tab le  o i l s ,  f i b e r s ,  and pas tu re s .  P r e l i m -  
i n a r y  s t u d i e s  i n d i c a t e  a benef i t - c o s t  r a t i o  o f  t h e  
o r d e r  t o  2.0 t o  1. 

The p r o j e c t  i s  a l s o  expected t o  reduce l o s s e s  
p r e s e n t l y  exper ienced from f r equen t  droughts ,  and t o  
make an important  c o n t r i b u t i o n  t o  s o i l  conserva t ion .  That 
p a r t  of  t h e  b a s i n  o f  t h e  Rio Grande c o n t r i b u t e s  s i g n i f i c a n t -  
l y  t o  the l a r g e  volume of sediment depos i t ed  i n  t h e  r i v e r .  

I r r i g a t i o n  w i l l  be  by means of  subte r ranean  water ,  
t h e  presence  of  which h a s  a l r eady  been a sce r t a ined .  
S t u d i e s  have no t  y e t  p rogressed  s u f f i c i e n t l y  t o  permit  
f i r m  e s t i m a t e s  of c o s t s ,  b u t  p re l imina ry  e s t i m a t e s  suggest  
t h a t  the t o t a l  c o s t  of  t h e  p r o j e c t  would amount t o  approxi- 
mately  $6.5 m i l l i o n  ( o r  016.25 m i l l i o n ) .  

I n i t i a l  t a l k s  have been h e l d  wi th  t h e  B r i t i s h  
Government about f inanc ing .  Addi t iona l  s t u d i e s  and p l a n s  
must be  completed b e f o r e  c o n s t r u c t i o n  can s t a r t .  I t  appears  
adv i sab le  t h a t  t h e  p r o j e c t  b e  s t a r t e d  on 1,500 h e c t a r e s  
only.  This  i s  an important  co t ton  producing a rea ,  and t h e  
e f f e c t  of  i r r i g a t i o n  should be t e s t e d  b e f o r e  i r r i g a t i n g  a 
l a r g e r  a r ea .  I n  p a r t i c u l a r ,  t h e  e c o l o g i c a l  e f f e c t s  o f  
i r r i g a t i o n  on i n s e c t  popula t ion  and d i s e a s e  complexes need 
t o  b e  s t u d i e d  and s o l u t i o n s  found t o  any problem t h a t  might 
a r i s e .  I n  add i t i on ,  c a r e f u l  r e sea rch  i s  needed t o  determine 
the best methods of managing water ,  t h e  optimum combination 
o f  i n p u t s ,  t h e  optimum c y c l i n g  o f  product ion over  a twelve- 
month pe r iod  and t h e  development of new v a r i e t i e s .  Provi- 
s i o n  must be made f o r  a d d i t i o n a l  marketing f a c i l i t i e s  and 
s e r v i c e s .  I f  a l l  goes we l l ,  t h e  ba l ance  of  t h e  l and  can 
b e  i r r i g a t e d  i n  t h e  l a t e  7 0 ' s  o r  e a r l y  8 0 ' s .  



P r o j e c t  2.9. Development of t h e  Jocota l -San Dion i s io  
Area (p re l imina ry  d e s c r i p t i o n )  

The J o c o t a l  a r e a  i s  l o c a t e d  between E l  D e l i r i o  
and Vado Marin, w i t h  most of t h e  a r e a  n o r t h  of t h e  Rio 
Grande de  San Miguel. The San Dion i s io  a r e a  i s  l o c a t e d  
n e a r  t h e  mouth of t h e  Rio Grande de  San Miguel t o  t h e  
sou th  of t h e  v i l l a g e  o f  San Dionis io .  

Th i s  p r o j e c t  i s  a mul t ip le-purpose  p r o j e c t  i nvo lv ing  
i r r i g a t i o n ,  d r a inage  and f l ood  c o n t r o l .  The f i r s t  s t a g e ,  
scheduled f o r  1980, w i l l  b e  t h e  s t r a i g h t e n i n g  of t h e  
r i v e r ,  fol lowed by dra inage  and i r r i g a t i o n  c o n s t r u c t i o n  
f o r  5,000 h e c t a r e s  i n  J o c o t a l  and 2,000 h e c t a r e s  i n  San 
D i o n i s i o  du r ing  t h e  p e r i o d  o f  1981-85. The t o t a l  c o s t  
of  t h e  p r o j e c t  is  e s t ima ted  a t  $7 m i l l i o n  ( o r  C17.5 
m i l l i o n ) .  I t  i s  e s t ima ted  t h a t  approximately  h a l f  of 
t h e  t o t a l  c o s t  of t h e  p r o j e c t  would i nvo lve  f o r e i g n  ex- 
change r e sou rces .  The a r e a  produces t h e  same t y p e  of  
c r o p s  a s  t h e  Olomega and Usulut6n r eg ions .  A p r e l i m i n a r y  
e s t i m a t e  of t h e  d i r e c t  b e n e f i t - c o s t  r a t i o  i s  1 .9  t o  1. 

Only a b r i e f  f e a s i b i l i t y  s t udy  h a s  been completed 
s o  f a r .  S e r v i c e s  of an eng inee r ing  c o n s u l t i n g  f i r m  w i l l  
b e  r e q u i r e d  t o  conduct a  f e a s i b i l i t y  s tudy ,  supply  f i n a l  
de s igns  andprovide supe rv i s ion .  A l l  such s t u d i e s  and 
des igns  must b e  completed b e f o r e  1978 f o r  c o n s t r u c t i o n  
t o  s t a r t  i n  1980. The Jocota l -San Dion i s io  p r o j e c t  w i l l  
c o n t r i b u t e  t o  t h e  t h i r d  s t a g e  of  t h e  development of  
t h e  b a s i n  of t h e  Rio Grande d e  San Miguel. Completion 
o f  wate r  s t o r a g e  i n s t a l l a t i o n s ,  and f l ood  c o n t r o l  and 
d ra inage  of  t h e  Upper Olomega w i l l  be  needed b e f o r e  
t h e  Jocota l -San Dion i s io  p r o j e c t  can b e  under taken.  

P r o j e c t  2.10. I r r i q a t i o n  i n  t h e  Upper Lenpa Val ley  
(p re l imina ry  d e s c r i p t i o n )  

The 23,000 has .  p r o j e c t  a r e a  c o n t a i n s  about  16,000 
has .  o f  land w i t h  r ea sonab le  i r r i g a t i o n  p o s s i b i l i t i e s .  Th i s  
w i l l  b e  s u r f a c e  i r r i g a t i o n  from t h e  Rio Lempa which, it 
i s  now es t ima ted ,  w i l l  be  a b l e  t o  supply  s u f f i c i e n t  
wa te r  f o r  o n l y  about  16,000 has .  i n  t h i s  a r e a .  Only t h e  
p re l imina ry  s tudy  h a s  been completed. A l l  o t h e r  s t u d i e s ,  
p l a n s  and des igns  must b e  completed by 1982 f o r  cons t ruc-  



t i o n  t o  s t a r t  i n  1984. 

Project  2.11. I r r i ga t ion  i n  t h e  Jiboa Area (preliminary 
descr ip t ion)  

This p ro jec t  r e l a t e s  t o  9,000 hectares along the  
va l ley  of the  J iboa River between Lake Ilopango and 
t h e  Paci f ic  Coast. It would depend upon water from the  
lake, providing s tud ies  demonstrate t h a t  t he  known boron 
content  of t he  water w i l l  not be damaging t o  crop pro- 
duction. I f  the  r e s u l t s  a r e  favorable,  f i n a l  plans and 
designs w i l l  be needed by 1982 i n  order t o  s t a r t  f i n a l  
construct ion by 1984. 

Proqram 3 .  F a c i l i t a t i n q  t h e  Marketinq of Aqricul tura l  
Inputs  and Products 

Attaining the  production goals  f o r  1970-90 w i l l  
imply a more than proport ionate growth i n  t he  flows of 
inpu ts  and products through marketing channels. The 
Ministry of Agriculture is well  aware of t h e  correspond- 
ing  need f o r  expediting these  flows through construct ing 
o r  modifying f a c i l i t i e s ,  encouraging improved procedures, 
and seeking comprehensive l ega l  and i n s t i t u t i o n a l  reforms. 
Many of these  changes a r e  long overdue, a s  i s  evidenced 
by t h e  following weaknesses of the  present  system: 

a )  The l imi ta t ions  of ex i s t ing  access roads, 
making it d i f f i c u l t  and cos t ly  f o r  input 
mater ia ls  and information t o  reach the  farm 
and f o r  farm products t o  reach market centers ;  

b)  I n e f f i c i e n t  and burdensome procedures fo r  
negotiat ing s a l e s  and t rans fe r r ing  ownership 
of products, owing i n  p a r t  t o  t r a d i t i o n a l  or  
l ega l  norms and i n  p a r t  t o  t he  lack of convenient 
f a c i l i t i e s  a t  c en t r a l  markets and a t  i n t e r -  
mediate asembly points ;  

c )  Large physical losses  of cereals ,  h o r t i c u l t u r a l  
products, and weight of l ivestock during the  
marketing process; 

d )  Inadequacy of established grades and standards, 
and of a system fo r  applying them i n  c lass i fy -  
ing products t o  meet t h e  needs of domestic and 



fo re ign  markets;  

e)  Inadequate p u b l i c  and p r i v a t e  s t o r a g e  f a c i l -  
i t i e s ;  

f )  Sharp f l u c t u a t i o n s  i n  t h e  p r i c e s  of a  number 
of b a s i c  a g r i c u l t u r a l  p roducts  between t h e  
h a r v e s t  season and t h e  t i m e  o f  g r e a t e s t  
s c a r c i t y .  

g )  Health hazards  a r i s i n g  from u n s a n i t a r y  pro- 
cedures  followed i n  t h e  s l a u g h t e r  of l i v e s t o c k  
and t h e  r e t a i l i n g  of milk.  

An ex tens ive  coribim t i o n  of c l o s e l y  i n t e g r a t e d  
s t e p s  w i l l  b e  needed t o  overcome such weaknesses of  t h e  
p r e s e n t  marketing system a s  those  l i s t e d  above. They 
may b e  c l a s s i f i e d  i n  t h e  fol lowing groups: 

a )  Expanding and inc reas ing  t h e  c a p a b i l i t i e s  of 
t h e  marketing department w i t h i n  t h e  Min i s t ry '  s 
Direcci6n General de  Economia Agrfcola  y  Pla- 
n i f i c a c i 6 n .  The   in is try h a s  i n d i c a t e d  i t s  
i n t e n t i o n  of supplying t h i s  department with  
t h e  necessary t e c h n i c a l  personnel  and m a t e r i a l  
resources  t o  undertake s t u d i e s  o f  t h e  market- 
ing  system and formulate  procedures  t h a t  would 
h e l p  t o  r a t i o n a l i z e  and promote product ion,  
p rovide  e s s e n t i a l  market information t o  pro- 
ducers ,  and formulate  p r i c e  po l i cy .  

The need f o r  such s t u d i e s  and p lanning  i s  
c l e a r l y  ev ident  when one cons ide r s  t h e  remain- 
ing s t e p s  needed f o r  improvement of marketing 
processes .  Although t h e  marketing of farm 
products  i s  p r i m a r i l y  an a c t i v i t y  of t h e  p r i v a t e  
s e c t o r ,  e f f i c i e n t  r e s u l t s  a r e  h e a v i l y  dependent 
upon publ ic l -y  e s t a b l i s h e d  norms, p u b l i c l y  pro- 
vided serv.fces, and p u b l i c l y  cons t ruc ted  
f a c i l i t i e s .  Changes i n  any of t h e s e  f a c t o r s  
a r e  u n l i k e l y  t o  be  e f f e c t i v e  un les s  preceded 
by c a r e f u l  a n a l y s i s  and planning.  The market- 
ing  department w i l l  need t o  expand s u b s t a n t i a l  
l y ,  wi th  guidance from f o r e i g n  t echn ic i ans ,  
i f  it i s  t o  perform t h e s e  func t ions .  



b )  Formulating new o r  r ev i sed  l e g i s l a t i o n  t o  
modernize t h e  norms f o r  t h e  c l a s s i f i c a t i o n  
and s a l e  of products, '  t h e  maintenance of 
. s a n i t a r y  p r o t e c t i o n  f o r  consumers wi thout  
undue r e s t r i c t i o n  t o  t h e  f low of products ,  
and t h e  improvement of  marketing procedures  
i n  gene ra l .  

A b i l l  r e g u l a t i n g  t h e  product ion ,  process-  
i ng ,  and d i s t r i b u t i o n  o f  milk i s  be ing  r ead ied  
f o r  submission e a r l y  i n  1970. Another b i l l  
concerning t h e  es tab l i shment  of s a n i t a r y  
s t anda rds  and t h e  i n s p e c t i o n  of  meat h a s  a l s o  
been presen ted .  Revis ion is underway on a 
b i l l  which would permit  t h e  pledging of  l i v e -  
s tock  ( i n  l i e u  of r e a l  e s t a t e )  a s  c o l l a t e r a l  
f o r  l oans  t o  l i v e s t o c k  producers .  Provis ion  
i s  a l s o  be ing  made f o r  t h e  s a l e  of l i v e s t o c k  
by weight i n  municipal  markets.  

c) Providing new f a c i l i t i e s  f o r  s t o r i n g ,  s e l l i n g ,  
and p rocess ing  farm products .  The p r i n c i p a l  
needs, a s  w e l l  a s  t h e  s t a t u s  of c u r r e n t  pro- 
p o s a l s  t o  m e e t  t h e s e  needs, w i l l  b e  i n d i c a t e d  
under t h e  t h r e e  Sub-programs d iscussed  below. 

Sub-Proqram 3.1. Meetinq Grain S to raqe  Needs, 1970-1990 

A combination of  s e v e r a l  p r o j e c t s  and o t h e r  
a c t i v i t i e s  w i l l  b e  needed t o  meet g r a i n  s t o r a g e  needs 
over  t h e  next  20 years .  I n  Chapter V, t o t a l  investment 
needs f o r  t h e  e n t i r e  pe r iod  were es t imated  a t  $142 
m i l l i o n  f o r  commercial s t o r a g e  and $50 m i l l i o n  f o r  f a c i l -  
i t i e s  t o  be cons t ruc t ed  by IRA.  I n  a d d i t i o n ,  it was 
e s t ima ted  t h a t  nea r ly  $6 m i l l i o n  would b e  inves t ed  i n  
on-farm s t o r a g e .  The planning and c o n s t r u c t i o n  of t h e  
f a c i l i t i e s  w i l l  of  cou r se  extend through much of t h e  
20-year per iod ,  w i th  adjustments  according t o  t h e  evolu- 
t i o n  of product ion and consumption p a t t e r n s  and of  
technology. 

I R A ' S  t o t a l  s t o r a g e  needs f o r  1975 were es t imated  
a t  1.37 m i l l i o n  q u i n t a l e s  i n  t h e  r e c e n t  McCoy and 
Niernberger s tudy.  This  i n d i c a t e s  a need f o r  construc-  
t i n g  almost 20,000 tons  of a d d i t i o n a l  s t o r a g e  c a p a c i t y  



i n  t he  next f i v e  years.  A p ro jec t  of approximately t h i s  
s c a l e  i s  being developed within t h e  context of t he  re- 
gional  progran for  ce rea l  s torage,  formulated by the  Ban- 
co Centroamericano de Integraci6n. 

Project  3.1.1. Expansion of I R A  s torage f a c i l i t i e s  
(project  i n  preparat ion) 

This p ro jec t  provides fo r  new IRA s i l o s  i n  San 
Miguel and Santa Ana, and for  expansion of the  present  
f a c i l i t y  a t  San Martin. I t  i s  proposed t o  provide San 
Miguel with a s torage capacity of 15,000 tons i n  t he  
f i r s t  s tage,  with p o s s i b i l i t i e s  fo r  fu ture  expansion t o  
25,000 tons. The f a c i l i t y  a t  Santa Ana w i l l  have an 
i n i t i a l  capacity of 2,500 tons, expandable t o  5,000 tons.  
Expansion a t  San Martin would add about 3,000 tons of 
s torage capacity, p lus  a r i c e  m i l l  and a modern bagging 
p lan t .  

The cos t  of t he  p ro jec t  i s  estimated a t  $5.9 mil l ion,  
including $0.5 mil l ion already approved for  t he  new f a c i l -  
i t i e s  a t  San Martin. I t  i s  expected t h a t  40 percent of 
the  cos t  of s i l o  construct ion w i l l  b~ financed through 
external  loans. Construction a t  San Miguel and Santa 
Ana i s  not expected t o  s t a r t  before 1971, but construc- 
t i on  design has been completed. 

Project  3.1.2. Community Storage Construction Sponsored 
by t h e  Federacibn de Cajas de Crgdito. (Project  nearing 
completion). 

The Federaci6n de  Cajas de Cr6dito i s  developing 
a system of 16 community s torage centers ,  each equipped 
with gra in  d r i e r s .  About 1 2  have already been completed. 
The investment i s  estimated a t  $60,000 per f a c i l i t y ,  o r  
a t o t a l  of $960,000. These a r e  located near centers  of 
production and r e p r e s m t  a contr ibution t o  t he  needs 
fo r  commercial storage. 

Sub-Proqram 3.2. Improvement of Wholesale Marketinq 
F a c i l i t i e s  

In addit ion t o  construct ion o f  a major wholesale 
market i n  E l  Salvador, many other  smaller p ro jec t s  w i l l  



be needed t o  provide s a t i s f a c t o r y  f a c i l i t i e s  f o r  e f f e c t -  
i n g  t h e  t r a n s f e r  of ownership o f  farm p roduc t s  a t  v a r i o u s  
l o c a t i o n s  throughout t h e  country .  L a t e r  i n  t h i s  chap te r ,  
f o r  example, a  p r o j e c t  f o r  c o n s t r u c t i n g  simple b u t  i m -  
proved l i v e s t o c k  sa les -yards  w i l l  be  in t roduced  a s  p a r t  
o f  t h e  l i v e s t o c k  development program. I n  t h e  p r e s e n t  
s e c t i o n ,  on ly  t h e  San Salvador wholesale  market p roposa l  
w i l l  b e  reviewed, p a r t l y  because of  i t s  urgency and p a r t -  
l y  because of i t s  s i z e .  

P r o j e c t  3.2.1 Cons t ruc t inq  a  Wholesale Market i n  San Sal-  
vador.  

The k ind  of  a  wholesale  market f a c i l i t y  needed i n  
San Salvador,  t o g e t h e r  wi th  t h e  a s s o c i a t e d  problems of 
provid ing  a  f avorab le  i n s t i t u t i o n a l  environment f o r  i t s  
s u c c e s s f u l  ope ra t ion ,  rece ived  e x t e n s i v e  t rea tment  i n  
Chapter V. Cons t ruc t ion  c o s t s  were e s t ima ted  a t  C2.2 
m i l l i o n ,  a p a r t  from t h e  v a l u e  of land (es t imated  a t  C1.8 
m i l l i o n  i n  1965 f o r  a  s i t e  o f  60,800 sq. m e t e r s ) .  A pro- 
posa l  announced by t h e  municipal  a u t h o r i t i e s  i n  l a t e  1969 
c a l l e d  f o r  a  wholesa le  market of 20,000 sq.  meters ,  b u t  
i t  i s  b e l i e v e d  t h a t  t h e  needs of t h e  c i t y  and surrounding 
a r e a  a r e  s e r i o u s l y  underest imated i n  t h i s  p roposa l .  There - 
f o r e  it i s  urged t h a t  t h e  1969 proposa l ,  an outgrowth of  
one  o r i g i n a l l y  submit ted i n  1965, b e  f u r t h e r  modified 
a long t h e  l i m s  i n d i c a t e d  i n  Chapter V, s o  as t o  provide 
f a c i l i t i e s  f u l l y  adequate  f o r  p re sen t  needs,  wi th  a  poten- 
t i a l  f o r  expansion t o  meet t h e  a d d i t i o n a l  needs of t h e  
nex t  two decades. 

Sub-Proqram 3.3. Developing Processinq F a c i l i t i e s .  

Both t h e  a d d i t i o n  t o  e x i s t i n g  process ing  f a c i l i t i e s  
and t h e  es tab l i shment  of new t y p e s  of p rocess ing  f a c i l i t i e s  
w i l l  b e  needed i n  t h e  coming yea r s .  I n  t h e  f i r s t  case ,  
a s s i s t a n c e  and encouragement f o r  t h e  p lanning  and f inanc ing  
of p r i v a t e  f a c i l i t i e s  i s  needed ( s e e  t h e  e a r l i e r  comments 
on t h e  r o l e  of  an expanded marketing depar tment ) ;  i n  t h e  
second case ,  r e sea rch  and exper imentat ion may b e  needed 
b e f o r e  t h e  f e a s i b i l i t y  of investments  can b e  determined. 

The GOES, under t h e  c u r r e n t  f ive-year  p lan ,  is  en- 
gaged i n  he lp ing  t o  e s t a b l i s h  v a r i o u s  r e l a t i v e l y  small- 
s c a l e  process ing  f a c i l i t i e s  which would enable  t h e  count ry  



t o  p r e s e r v e ,  market ,  and e x p o r t  s e v e r a l  p roduc t s  t o  o t h e r  
C e n t r a l  American c o u n t r i e s ,  a s  w e l l  a s  t o  o t h e r  p a r t s  o f  
t h e  wor ld .  R e s p o n s i b i l i t y  f o r  t h e  fo rmu la t i on  and i m -  
p l emen ta t i on  o f  t h e s e  a c t i v i t i e s  i s  v e s t e d  i n  t h e  D i r e c -  
c i d n  Genera l  d e  I n v e s t i g a c i d n  y  Ex tens idn  A g r i c o l a  and 
i n  t h e  I n s t i t u t o  Salve.doreiio d e  Fomento I n d u s t r i a l .  

The l i s t  o f  p r o j e c t s  under  c o n s i d e r a t i o n  i s  n o t  
e x h a u s t i v e ,  b u t  it does  r e p r e s e n t  a  s u b s t a n t i a l  e f f o r t  
o f  a  s o r t  which w i l l  need t o  be con t inued  th roughout  t h e  
20-year p e r i o d .  The l i s t  of  s t u d i e s  p r e s e n t l y  i n  e a r l y  
p h a s e s  o f  development o r  under c o n s i d e r a t i o n  (see Tab le  
VII-4) i n c l u d e s  t h e  conduct  o f  f e a s i b i l i t y  s t u d i e s  on t h e  
c o n s t r u c t i o n  o f  f a c i l i t i e s  f o r  a  p l a n t  t o  can t h e  "caye- 
na  r o j a "  v a r i e t y  o f  p ineapp l e ,  f o r  e x p o r t ;  t h e  c u l t i v a t i o n  
and p r o c e s s i n g  o f  ba rbasco  ( a  po i son  from J a c q u i n i a  armi- 
l l a r i o ,  an evergreen  p l a n t  s e r v i n g  a s  a  s o u r c e  of hormone 
e x t r a c t )  ; two c a s t o r  o i l  e x t r a c t i o n  p l a n t s ,  w i th  d a i l y  
c a p a c i t i e s  of  10 and 30 t o n s  r e s p e c t i v e l y ;  a  s m a l l  a l f a l -  
f a  d r y i n g  p l a n t ,  based  i n i t i a l l y  on t h e  p r o d u c t i o n  from 
1 ,000  manzanas; p r o c e s s i n g  f a c i l i t i e s  f o r  v a r i o u s  f i s h  
and s h e l l f i s h  i t ems ;  and a  modern s l augh t e rhouse  which 
cou ld  p r o v i d e  meat s a t i s f y i n g  e x p o r t  r equ i r emen t s .  

S t u d i e s  w i l l  a l s o  be under taken  t o  de te rmine  t h e  
f e a s i b i l i t y  o f  p r o c e s s i n g  t h e  fo l l owing  p roduc t s :  s p i c e s ,  
tomatoes ,  a sparagus ,  v e g e t a b l e s ,  c h i l i ,  f r o g  l e g s ,  peanu t s ,  
mi lk  and i t s  by-products ,  honey, r a b b i t  meat,  g a r l i c ,  
smoked ham, and c i t r u s  p roduc t s .  A s  no ted  i n  Chap te r  V, 
t h e .  p o s s i b i l i t i e s  f o r  p r e p a r i n g  and marke t ing  a  c h i l l e d ,  
t r o p i c a l  f r u i t  s a l a d  packed i n  i n d i v i d u a l  c o n t a i n e r s  f o r  
u s e  by i n s t i t u t i o n a l  u s e r s  might  w e l l  be added t o  t h i s  
l i s t .  

Proqram 4. Ru ra l  C r e d i t  

I n  S e c t i o n  V (F) t h e  e s t ima t ed  n e t  a d d i t i o n a l  
c r e d i t  r equ i r emen t s  o f  t h e  p r i v a t e  s e c t o r  were e s t i m a t e d  
a t  C622 m i l l i o n .  Of t h i s  t o t a l ,  some C548 m i l l i o n  would 
r e p r e s e n t  t r a n s f e r s  from p u b l i c  sou rce s ,  which would 
a l s o  need t o  p r o v i d e  a  t o t a l  of $1,022 m i l l i o n  f o r  n e t  
p u b l i c  inves tments ,  working c a p i t a l ,  and l and  a c q u i s i t i o n .  
C l e a r l y ,  a  very  l a r g e  r u r a l  c r e d i t  program i s  an i nd i spens -  
a b l e  k e y  t o  g o a l  a t t a i n m e n t .  



Table VII-4. Processing P r o j e c t s  Under Study, 1969 
P 
0 

Source: Min i s t ry  of A g r i c u l t u r e  and INSAFI. 

A g r i c u l t u r a l  Phase 

Area 
(mzs. ) 

Year of 
?pe ra t ion  

........ Pineapple.  
Barbasco. ......... 
Castor  O i l  

1st p l a n t . .  ..... 
2nd p l a n t . .  ..... 

A l f a l f a .  .......... 
Model s l a u g h t e r  

-house. .......... 
Fishery  and f i s h  
process ing  ....... 

Canning of  squid  
and s m a l l  shrimps 

Precooked foods. .. 
S a l t i n g  of f i s h . . .  
Shark f i s h i n g  ..... 
Fish  f lour . .  ...... 

I n d u s t r i a l  Phase 

Investment 
($1 

21 1 151,875 1,173,788 3,600 t o n  2,971,165 197 1 - - 550,000 8.6 " 1,028,125 1969 

2,363 - 380,000 10 ton/day 2,600,000 1 s t  year  
7,086 - 1,776,646 30 ton/day 5,000,000 3rd year  

50 - - 20,000 qq/day 160,000 

- - 5,000,000 - - - 
- - 220,000 320,000 - - 
- - 125,000 - - - 
- - 40,000 - - - 
- - 40,000 - - - 
- - 100,000 - - - 
- - 150,000 - - - 

Investment 
($1 

Production Prod. va lue  
($1 



Recognition of t he  s t r a t e g i c  r o l e  of r u r a l  c r e d i t  
i n  E l  Salvador 's  ag r i cu l tu r e  led t o  recent  completion of 
two comprehensive s tud ies  prepared under t h e  technical  
d i r ec t i on  of D r .  Jose  E. Tobar Acosta. Results of t h e  
f i r s t  study a r e  presented i n  a  three-volume repor t  e n t i t l e d  
E l  c r e d i t 0  Aqricola en E l  Salvador, which analyzes t h e  
i n s t i t u t i o n a l  s i t u a t i o n  and makes a  case  f o r  t h e  c rea t ion  
of an ag r i cu l tu r a l  development bank, whose proposed or- 
ganizat ion i s  presented i n  t h e  second study, Proyecto 
de Creaci6n d e l  Banco de Fomento Asropecuario de E l  Sal- 
vador. 

I n  1967, t h e  t o t a l  amount of i n s t i t u t i o n a l  c r e d i t  
f o r  crops and l ivestock was only $137 mil l ion ,  7 3  per- 
cent  of which was in t he  form of operat ing c r e d i t  f o r  
t h e  t r a d i t i o n a l  export crops of coffee,  cot ton,  and sugar. 
This r e f l e c t s  some of t h e  weaknesses of t h e  present  system, 
which a r e  summarized more f u l l y  i n  Chapter V--only a small 
input  of c r e d i t  f o r  crops o ther  than coffee,  sugar, and 
cot ton,  and almost no intermediate t o  long-term c r e d i t  
f o r  development investments. The Asociaci6n de Bienestar 
Carnpesino (ABC) has made an important s t a r t  i n  helping 
t o  meet t h e  needs of small-scale farmers through a program 
of supervised c r e d i t ,  but  much remains t o  be done along 
these  l i n e s .  

The proposal f o r  t h e  formation of t h e  Agr icul tura l  
Development Bank r e s t s  on t h e  expectation t h a t  such'an 
e n t i t y  would be freed of some of t he  l im i t a t i ons  of ex i s t -  
ing  organizations, and t h a t  it could be provided with 
v a s t l y  increased resources fo r  extending r u r a l  c r e d i t .  
Thus, the  formation and c a p i t a l i z a t i o n  of such a bank 
would be an i n i t i a l  s t ep  which would influence subsequent 
development of t he  r u r a l  c r e d i t  program. Presumably, 
i t  would be t h e  agency t o  administer various spec ia l  l i n e s  
of c r e d i t ,  such a s  those which might be made ava i lab le  
f o r  l ivestock development, a s  w i l l  be discussed i n  t h e  
sec t ion  o f  t h i s  chapter dealing with t he  Livestock De- 
velopment Program. 

Projec t  4.1. Formation and Capi ta l iza t ion of an Aqri- 
c u l t u r a l  Development Bank 

This p ro jec t  comprises t h e  planning a c t i v i t i e s  
needed t o  move from t h e  d r a f t  l e g i s l a t i o n  now ava i lab le  
t o  t h e  f i n a l  organization and cap i t a l i z a t i on  of t he  pro- 



posed Agricul tura l  Development Bank. A work group a t  
t h e  Central  Bank i s  presen t ly  engaged i n  analyzing t he  
d e l i c a t e  problems of adminis t ra t ive  and pol icy  inter-re-  
l a t i onsh ips  between the  proposed bank, t he  Ministry of 
Agricul ture,  and other  i n s t i t u t i o n s ,  and i n  introducing 
such modifications a s  may be considered advisable before 
l e g i s l a t i v e  act ion.  I t  i s  hoped t h a t  the  p ro jec t  w i l l  
be ready i n  t he  Spring of 1970. 

I t  i s  envisaged t h a t  t he  Bank w i l l  function a s  a 
semi-public autonomous i n s t i t u t i o n ,  with shares being 
held  by t h e  Sta te ,  t h e  Central Bank, and associated Credit  
Cooperatives. The Bank would absorb the  funct ions and 
a l a rge  p a r t  of t h e  personnel of ABC, although it w i l l  
probably need t o  maintain a s e r i e s  of separa te  sub-programs 
and d iv i s ions  f o r  meeting t h e  d i f f e r ing  needs of various 
groups within i t s  t o t a l  c l i e n t e l e .  

The Bank would provide the  following types of c red i t :  

a )  Credit  f o r  land acqu is i t ion  and improvement, 
including the  in tegra t ion  of minifundios and 
t h e  provision of r u r a l  housing; 

b) Investment and operat ing c r e d i t  f o r  various 
l i n e s  of production; 

c )  Credit  f o r  marketing ag r i cu l tu r a l  products; 

d )  Credit  t o  r u r a l  cooperatives; 

e )  Supervised c r e d i t  and d i rec ted  c r e d i t .  

I t  is  obvious t h a t  the  p o l i c i e s  of the  Bank, t h e  
Ministry of Agriculture,  t he  I C R ,  IRA,  and t he  semi- 
autonomous Centro Nacional de Tecnologia Agricola w i l l  
r equ i re  c lose  coordination. 

Important a s  i s  t he  matter  of organizing t h e  Bank, 
t h i s  work w i l l  be  of l i t t l e  s igni f icance  unless p a r a l l e l  
measures a r e  taken t o  provide adequate i n i t i a l  funding. 
Pooling t h e  ex i s t ing  resources and re inves t ing dividends 
w i l l  not be enough. Pr incipal  r e l i ance  w i l l  have t o  be 
placed on the  following sources of add i t iona l  funds: 



a )  The Cen t ra l  Government, through t r a n s f e r s  from 
t h e  General  Fund; 

b )  The Cen t ra l  Bank, through i t s  Economic Develop- 
ment Funds and s p e c i a l  l i n e s  of c r e d i t ;  

c )  Foreign lending i n s t i t u t i o n s ,  i nc lud ing  A I D ,  
t h e  World Bank, IDB, and CABEI; 

d )  To a l e s s e r  degree,  through t h e  s a l e  of bonds 
(guaranteed by t h e  Cen t ra l  Bank) i n  t h e  i n t e r -  
n a t i o n a l  market, and through d e p o s i t s  by t h e  
gene ra l  pub l i c .  

Among a n c i l l a r y  func t ions  suggested f o r  t h e  Bank 
would be t o  f o s t e r  t h e  coopera t ive  movement i n  a g r i c u l t u r e  
and t o  develop some s o r t  of system of c rop  and l i v e s t o c k  
insurance.  

Program 5. Improvinq t h e  Welfare of  Rural  People 

Vigorous e f f o r t s  t o  implement a g r i c u l t u r a l  programs, 
execute  p r o j e c t s ,  and r e a l i z e  inc reased  product ion must 
s e rve  t o  improve l e v e l s  of we l fa re  ,ar  r u r a l  people  
a s s o c i a t e d  wi th  t h e  a g r i c u l t u r a l  s e c t o r ,  a s  w e l l  a s  f o r  
o t h e r  f a m i l i e s  l i v i n g  i n  r u r a l  and urban a r e a s .  

The interdependence of growth i n  t h e  a g r i c u l t u r a l  
s e c t o r  and i n  t h e  t o t a l  economy has  been emphasized i n  
t h i s  r e p o r t .  Ambitious growth t a r g e t s  f o r  t h e  economy 
a s  a whole a r e  u n l i k e l y  t o  be r e a l i z e d  u n l e s s  bo th  t h e  
a g r i c u l t u r a l  and non-agr icu l tura l  s e c t o r s  p a r t i c i p a t e .  
Product ion and we l fa re  o b j e c t i v e s  a r e  a l s o  complementary, 
inasmuch a s  broadly  d i s t r i b u t e d  income ga ins  provide  
t h e  necessary  i n c r e a s e s  i n  e f f e c t i v e  demand f o r  products  
of both a g r i c u l t u r e  and indus t ry ,  wh i l e  improved h e a l t h  
and l i v i n g  cond i t ions  c o n t r i b u t e  t o  a more product ive  
l abor  fo rce .  

I n  s h o r t ,  any combination of  programs which f a i l s  
t o  a s su re  t h a t  a g r i c u l t u r a l  producers  and workers w i l l  
s h a r e  a p p r o p r i a t e l y  i n  t h e  economy's inc reas ing  pro- 
d u c t i v i t y ,  both i n  t e r m s  of  money incomes and i n  terms 
o f  pub l i c  s e r v i c e s  f o r  h e a l t h ,  education,  and gene ra l  



w e l f a r e ,  w i l l  b e  u n l i k e l y  t o  produce t h e  d e s i r e d  r e s u l t s  
w i t h  r e s p e c t  t o  growth i n  t h e  t o t a l  economy. P o l i c i e s ,  
i n s t i t u t i o n s ,  and some i n t e r - s e c t o r a l  programs impor tan t  
f o r  ach iev ing  t h e  d e s i r e d  r e s u l t s  have been d i scussed  i n  
Chapter  V I  and w i l l  n o t  be r epea t ed  h e r e .  

Measures which should be i n i t i a t e d  w i t h i n  t h e  a g r i -  
c u l t u r a l  s e c t o r  t o  improve t h e  w e l f a r e  of r u r a l  people  
can  be  grouped under f o u r  sub-programs, r e l a t i n g  t o  ( a )  
Ecoliomic Informat ion  and Analyses,  (b) Problems of  Land 
Tenure, ( c )  Rura l  I n s t i t u t i o n s ,  and (d)  D i r e c t  Measures 
f o r  Augmenting Family Incomes. Each o f  t h e s e  sub-programs 
w i l l  be d i scussed  b r i e f l y  below. 

Sub-Proqram 5.1 Economic Informat ion and Analyses 

Very l i t t l e  q u a n t i t a t i v e  i n fo rma t ion  i s  a v a i l a b l e  
about  t h e  t o t a l  income p o s i t i o n  o f  f a m i l i e s  r e l a t e d  t o  
a g r i c u l t u r e  by v i r t u e  o f  l and  ownership, farm ope ra t ion ,  
o r  employment f o r  s a l a r y  o r  wages. Erroneous conc lus ions  
can  be reached by mis takenly  assuming t h a t  l e v e l s  of  t o t a l  
fami ly  income can be i n f e r r e d  from t h e  s i z e  of  p a r c e l s  
o f  owned o r  r e n t e d  land ,  from t h e  s c a l e  of c rop  and l i v e -  
s tock  produc t ion  a c t i v i t i e s  on i n d i v i d u a l  farm u n i t s ,  o r  
from t h e  s a l a r y  o r  wage ea rn ings  of  i n d i v i d u a l  employees. 
(See s e c t i o n  A-5 of  Chapter  V and Appendix) . I n  f a c t ,  
it may be assumed t h a t  most f a m i l i e s  a s s o c i a t e d  wi th  
a g r i c u l t u r e  r e c e i v e  income from some combination of  t h e s e  
and o t h e r  sources ,  and i n c l u d e  more than  one person  wi th  
some sou rce  of income. The problem o f  ana lyz ing  t h e  
a c t u a l  income s i t u a t i o n  i s  t h e r e f o r e  extremely complex, 
and new t echn iques  f o r  o b t a i n i n g  t h e  r e l e v a n t  d a t a  must 
b e  developed and a p p l i e d  b e f o r e  t h e  problem can be f u l l y  
analyzed.  

The problem of  developing improved in format ion  
about j.ncomes and income d i s t r i b u t i o n  i n  a g r i c u l t u r e  i s  
obvious ly  c l o s e l y  r e l a t e d  t o  o t h e r  d a t a  needs,  and in -  
t e g r a t e d  procedures  are needed f o r  improving t h e  t o t a l  
a v a i l a b i l i t y  of if iformation and a n a l y s e s  on t h e  resources ,  
a c t i v i t i e s ,  and performance of t h e  a g r i c u l t u r a l  s e c t o r .  
D a t a  on c rop  and l i v e s t o c k  produc t ion ,  and on t h e  u s e  
of purchased i n p u t s ,  a r e  u s e f u l  f o r  e s t i m a t i n g  t h e  g r o s s  
and n e t  incomes of t h e  s e c t o r ,  b u t  s p e c i a l  s t u d i e s  on 



t h e  d i s t r i b u t i o n  of incomes need t o  be  i n i t i a t e d ,  perhaps 
i n  a new sec t ion  of t h e  Direcci6n General de Economia 
Agricola y ~ l a n i f i c a c i 6 n .  I n i t i a l  work should be close-  
l y  coordinated with t h e  development of p lans  f o r  t h e  
next  Agr icu l tu ra l  Census, where an e f f o r t  should b e  made 
t o  provide a t  l e a s t  a minimum of cross-reference between 
t h e  land ownership, production, and employment a c t i v i t i e s  
of ind iv idua l s  and fami l i e s .  

A s  information i s  developed with r e spec t  t o  income 
d i s t r i b u t i o n  i n  a g r i c u l t u r e ,  it w i l l  become increasing-  
l y  p o s s i b l e  t o  make meaningful ana lyses  of t h e  impacts 
o f  a l t e r n a t i v e  program proposals .  A s  r a p i d l y  a s  p o s s i b l e  
such analyses  should be developed wi th  r e spec t  t o  many 
of t h e  programs and p r o j e c t s  discussed i n  t h i s  chapter ,  
with a view t o  assur ing  t h a t  t h e  income b e n e f i t s  of t h e  
measures undertaken w i l l  be  favorably d i s t r i b u t e d .  

P ro jec t  5.1.1. The Third Census of Aqr icul ture  ( p r o j e c t  
i n  development). 

D i rec t  r e s p o n s i b i l i t y  f o r  conducting t h e  next  
Census of Agr icu l tu re  r e s t s  with t h e  Direcci6n General 
de  E s t a d i s t i c a  y Censos of t h e  MinisLry of Economy, b u t  
t h e  Minis t ry  of Agr icul ture  h a s  a major i n t e r e s t  i n  
a s su r ing  t h e  r e s u l t s  a r e  a s  u s e f u l  a s  p o s s i b l e  f o r  t h e  
development of programs r e l a t i n g  t o  t h e  a g r i c u l t u r a l  
s e c t o r .  The Census o r i g i n a l l y  scheduled f o r  1970 h a s  
now been postponed, and it i s  doubtful  t h a t  adequate 
p lans  and prel iminary p i l o t  a c t i v i t i e s  can b e  completed 
i n  time t o  permit a f u l l  census be fo re  1972 a t  t h e  e a r l i e s t .  
Given t h e  l a r g e  ou t l ays  needed f o r  a Census, adequate 
p repara t ion  i s  more urgent  than e a r l y  completion, b u t  
such prepara tory  work needs t o  go forward a s  r a p i d l y  a s  
poss ib le .  During t h e  prepara tory  s t age ,  means should 
b e  developed and t e s t e d  f o r  providing a minimum of c r o s s  
r e fe rence  information t o  e s t a b l i s h  r e l a t i o n s  between 
t h e  land ownership, production, and employment a c t i v i t i e s  
of ind iv idua l s  and fami l i e s ,  f o r  t h e  reasons explained 
above. 

Sub-Proqram 5.2 Resolvinq Land-Tenure problems 

The government has  r e c e n t l y  proclaimed i t s  po l i cy  
of improving t h e  l i v e s  of a g r i c u l t u r a l  f a m i l i e s  through 
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a democrat ic  "ag ra r i an  reform". The term "ag ra r i an  reform" 
i s  broad enough t o  i n c l u d e  p r a c t i c a l l y  a l l  programs f o r  
a g r i c u l t u r a l  development, b u t  much a t t e n t i o n  i s  b e i n g  
given t o  comprehensive measures t o  improve l and  t e n u r e  
r e l a t i o n s h i p s .  Problems and p o s s i b l e  measures have been 
examined a t  l eng th  i n  o t h e r  s e c t i o n s  of t h i s  r e p o r t .  
While t h e  government conducts  i t s  examination o f  v a r i o u s  
new reform p roposa l s  g radua l  a c t i o n  con t inues  on p r o j e c t s  
a l r e a d y  underway, such a s  t h e  one p re sen ted  below. 

P r o j e c t  5.2.1. Aqrar ian Reform i n  t h e  Coas ta l  Zone 

This  p r o j e c t  under t h e  j u r i s d i c t i o n  of t h e  I n s t i -  
t u t o  d e  Colonizaci6n Rural  ( I C R )  i nvo lves  t h e  purchase 
o f  p r o p e r t i e s  i n  t h e  c o a s t a l  zone f o r  assignment t o  new 
owners. It seeks  t o  improve land  t e n u r e  cond i t ions ,  
promote t h e  i n t e g r a t i o n  o f  minifundios ,  improve t h e  l i v i n g  
c o n d i t i o n s  o f  farm f a m i l i e s ,  d i s t r i b u t e  land  i n  economic 
s i z e  u n i t s ,  and promote a more i n t e n s i v e  u s e  of land.  An 
immediate o b j e c t i v e  i s  t o  se t t le  about 4,000 re fugee  
f a m i l i e s  from Honduras. 

I t  i s  planned t o  purchase l a n d s  wi th  a t o t a l  a r e a  
o f  19,570 h e c t a r e s  and t o  develop an a r e a  of 8,387 h e c t a r e s ,  
us ing  funds ob ta ined  through t h e  i s s u e  of  bonds, wi th  
t h e  approval  o f  t h e  Min i s t ry  of  Finance.  So f a r ,  imple- 
mentat ion i s  behind schedule  because of sho r t ages  of funds, 
and such l and  a s  h a s  been acqui red  i s  s a i d  t o  b e  o f  low 
p o t e n t i a l  p r o d u c t i v i t y .  The p re l imina ry  schedul ing  o f  
inves tments  i s  a s  fol lows:  

I I I I I I 

GOES resources .  . . . . . 1 31000 
3,000 1,000 1,000 5,000 13,000 

1968 

Sub-Proqrarn 5.3. S t rengtheninq  Rural  I n s t i t u t i o n s  

( thousands of co lones)  
1969 

Ex te rna l  r e sources .  . 
T o t a l s .  .. . . . . 

Rural  people  can do much t o  improve t h e i r  own 

- - 2,000 2,000 4,000 8,000 

3,000 3,000 3,000 3,000 9,000 21,000 

1970 1971 1972 T o t a l  



s i t u a t i o n  i f  they have opportunity and ass i s tance  fo r  
developing and working through t h e i r  own i n s t i t u t i o n s .  
Examples of such i n s t i t u t i o n s  would include l o c a l  committees 
t o  sponsor such a c t i v i t i e s  a s  c o l l e c t i v e  work on road 
improvement, commodity or iented  farmer associa t ions ,  r u r a l  
cooperatives,  i r r i g a t i o n  d i s t r i c t s ,  and c r e d i t  unions fo r  
farmers and r u r a l  workers. The Departamento de Fomento 
Agricola y Sociologia Rural of the  Ministry of Agricul ture 
i s  presen t ly  responsible f o r  giving ass i s tance  t o  farmer 
cooperatives,  and other  e f f o r t s  fo r  strengthening r u r a l  
i n s t i t u t i o n s  a r e  obviously c lose ly  re la ted .  

The Federaci6n de Cooperativas de Ahorros y CrBdi- 
t o  de E l  Salvador (FEDECACES) provides organizat ional  
support and guidance t o  t h e  c r e d i t  union movement which 
has begin t o  show s ign i f i can t  progress i n  E l  Salvador. 
The c r e d i t  cooperatives which have been developed w i l l  
rece ive  fu r ther  support with formation of t h e  I n s t i t u t o  
SalvadoreAo de Fomento Cooperativo, described below i n  
Project  5.3.1. 

Projec t  5.3.1. Developinq Cooperative Orqanization 
(projec t  i n  development) 

The organization of small farmers i n t o  cooperatives 
would serve  the  purposes of promoting ag r i cu l tu r a l  pro- 
duction by enabling farmers t o  pool t h e i r  resources and 
borrow on a l a rge r  s ca l e  and on more favorable terms ( i n  
c r e d i t  cooperat ives) ,  by reducing t h e i r  cos t  through 
cooperative purchases (supply cooperat ives) ,  and by obtain- 
ing  b e t t e r  p r i ce s  fo r  t h e i r  products (through cooperative 
marketing) . The formation of producer cooperatives would 
enable farmers t o  purchase and use equipment t h a t  they 
could not af ford  t o  buy on an individual  bas i s .  

This p ro jec t  i s  present ly  under t h e  j u r i sd i c t i on  
of t he  Direcci6n General de Economia Agricola y P l an i f i -  
caci6n and i t s  Departamento de  Fomento Agricola y Socio- 
log ia  Rural. I t  involves t he  establishment of cooperatives 
of small and medium farmers covering a l l  s tages  from pro- 
duction t o  marketing. I t  i s  expected t h a t  t h e  p ro j ec t  
w i l l  dea l  with a l l  urgent problems r e l a t i n g  t o  t h e  de- 
velopment of t h e  ag r i cu l tu r a l  community such a s  t he  
cooperative working of t h e  land, t he  use of improved seed, 
construct ion of s i l o s ,  improvement of l ives tock and es- 



tablishment of schools and centers of health and welfare. 

Supporting measures required to ensure the success 
of the program include passage of the Law on Cooperatives 
and establishment of a center for cooperative training 
and community development ("Centro de Capacitaci6n Coope- 
rativa y Desarrollo Comunal") as the organism designed 
to promote the education and training of farmers in all 
problems relating to land use, rural administration and 
community development, This center of cooperative train- 
ing and community development will have the following 
sections: (a) agricultural production (by mean& of de- 
monstration); (b) industrial processing of agricultural 
products; (c) marketing (cooperative sales of agricultural 
products under the Departamento de Abastecimiento Coopera- 
tivo); (d) social welfare (in combination with public 
health and home improvement services) ; (e) credit coops 
for savings and loans; (f) organization of self-help 
(community development) services, 

The development of cooperatives was started in 
1967 with small and medium-size farmers. The first attempt 
was to organize some 60 to 80 groups of farmers, but only 
12 groups succeeded in establishing cooperatives, The 
membership of these 12 groups varies between 13 and 40, 
with a total of some 250 members presently enrolled in 
producer and marketing cooperatives, While these are 
currently functioning, they are still awaiting legaliza- 
tion, 

The law on cooperatives was approved on November 
25, 1969. At the same time, the Assembly passed the Ley 
de Creaci6n del Instituto SalvadoreAo de Fomento Coopera- 
tivo, This Institute has a broader scope than the Centro 
de Capacitaci6n Cooperativo y Desarrollo Comunal referred 
to in the above description, as the Instituto will per- 
form the functions of supervising, auditing, advising, 
registering, counseling, organizing, legalizing and 
channelling credits to all cooperatives, and not just to 
cooperatives in th'e rurrareas. It is expected that 
the Institute will have an agrarian section to handle 
rural cooperatives, 



Technical personnel respons ib le  f o r  cooperat ive 
development and organiza t ion  a r e  p r e s e n t l y  spread out  
among var ious  organiza t ions  such a s  t h e  ABC, t h e  Minis t ry  
of  Agr icul ture ,  INSAFI and t h e  Minis try of  Labor. A l l  
of  t h e s e  personnel w i l l  be  t r a n s f e r r e d  t o  t h e  I n s t i t u t e  
which w i l l  have exclus ive  r e s p o n s i b i l i t y  over t h i s  a rea .  
The I n s t i t u t e  i s  expected t o  s t a r t  opera t ions  i n  e a r l y  
1970. 

Sub-Proqram 5.4. Direc t  Measures f o r  Auqmentinq Incomes 
of Disadvantaqed Famil ies  

Although t h e  genera l  l e v e l  of productivity i n  t h e  
a g r i c u l t u r a l  and non-agricul tural  s e c t o r s  of t h e  economy 
g i l l  be t h e  primary f a c t o r  i n  determining incomes wi th in  
var ious  s t r a t a  of f ami l i e s  connected with a g r i c u l t u r e ,  
t h e r e  may be  need f o r  s p e c i a l  programs t o  augment incomes 
of  c e r t a i n  disadvantaged groups from t i m e  t o  time. 

His tory  i s  r e p l e t e  with examples of over-ambitious 
e f f o r t s  i n  t h i s  d i r e c t i o n  i n  many d i f f e r e n t  coun t r i e s ,  
b u t  t h i s  does not  deny t h e  p o s s i b i l i t y  t h a t  r e a l i s t i c  
programs with l imi ted  ob jec t ives  can b e  of s i g n i f i c a n t  
value.  

One approach t o  a f f e c t i n g  t h e  l e v e l s  and d i s t r i -  
bu t ion  of incomes i n  a g r i c u l t u r e  i s  through p r i c e  support  
opera t ions .  I n  E l  Salvador, I R A  has  had r e s p o n s i b i l i t y  
f o r  r e g u l a t i n g  t h e  supply of t h e  b a s i c  foods on t h e  b a s i s  
of s t a b l e  p r i c e s ,  remunerative f o r  t h e  producer and j u s t  
f o r  t h e  consumer. I n  p r a c t i c e ,  I R A ' S  a c t i v i t i e s  have 
sought t o  c o n t r i b u t e  a t  l e a s t  modestly t o  seasonal  
s t a b i l i t y  of p r i c e s ,  r a t h e r  than t o  e f f e c t  l a r g e  income 
t r a n s f e r s  from consumers t o  producers. The wisdom of 
t h i s  course should b e  c l e a r  from experience i n  o t h e r  
coun t r i e s .  It should a l s o  b e  c l e a r  t h a t  p r i c e  support  
opera t ions  have l i t t l e  t o  o f f e r  t o  farm labore r s ,  sub- 
s i s t e n c e  producers, and t h e  small  commercial producers 
who have l i t t l e  t o  s e l l .  For t h e s e  disadvantaged c l a s s -  
e s  of farm fami l i e s ,  any d i r e c t  a s s i s t a n c e  must be  pro- 
vided through o t h e r  measures. 

The minimum wage law which has  been i n  e f f e c t  i n  



E l  Salvador s i n c e  1965 i l l u s t r a t e s  one such measure, 
presumably intended t o  improve t h e  l o t  of l abore r s ,  in -  
c luding  those  on farms. The exac t  degree of compliance 
wi th  t h i s  law i s  unknown, b u t  it i s  c l e a r  t h a t  minimum 
wages a r e  d i f f i c u l t  t o  enforce  under c o n d i t i o n s  of  an 
excess ive  l abor  supply and cons iderable  unemployment, 
Even i f  r i g i d  enforcement of  t h e  law w e r e  poss ib le ,  it 
would not  so lve  t h e  problem of  t h e  l a b o r e r  l e f t  without  
employment. Only i n  company wi th  a s u b s t a n t i a l  program 
of  unemployment b e n e f i t s ,  e i t h e r  p r i v a t e l y  o r  p u b l i c l y  
suppl ied,  can a minimum wage law b e  expected t o  o f f e r  
s i g n i f i c a n t  b e n e f i t s  t o  farm l a b o r e r s  a s  a c l a s s .  

E l  Salvador i s  l i m i t e d  i n  i t s  c a p a b i l i t y  t o  i m -  
plement ambitious measures involving p u b l i c  we l fa re  pay- 
ments t o  disadvantaged r u r a l  f a m i l i e s  which would ma te r i a l -  
l y  improve t h e i r  l e v e l s  of  l i v i n g .  However, c e r t a i n  k inds  
of  a c t i v i t i e s  can b e  considered which would tend t o  b e  
s e l f - l i q u i d a t i n g  i n  terms of  inc reas ing  p r o d u c t i v i t y  a s  
w e l l  a s  r a i s i n g  l i v i n g  l e v e l s  f o r  such f a m i l i e s ,  The 
Fopd stam$ Program i n  t h e  USA f o r  example permi ts  low 
income f a m i l i e s  t o  u s e  t h e  money they  would normally spend 
f o r  food t o  purchase s p e c i a l  stamps which can b e  redeemed 
i n  foods having a g r e a t e r  market va lue  than  t h e  p r i c e  p a i d  
f o r  t h e  stamps, Such a program i s  o f  very s u b s t a n t i a l  
a s s i s t a n c e  t o  f a m i l i e s  involved, does not  produce major 
d i s t o r t i o n s  i n  market p r i c e s ,  and h e l p s  m a t e r i a l l y  t o  broad- 
en  t h e  demand f o r  food products ,  t hus  he lp ing  t o  f o s t e r  
growth of  output  a c r o s s  t h e  board. Like measures t o  i m -  
prove water  supp l i e s  and r u r a l  h e a l t h ,  such a program a l s o  
t ends  t o  improve t h e  product ive  c a p a b i l i t y  and performance 
of  a major f r a c t i o n  i n  t h e  l abor  f o r c e ,  P o s s i b i l i t i e s  f o r  
l i m i t e d  a p p l i c a t i o n  i n  E l  Salvador of  some such program 
on a t r i a l  b a s i s  deserve  e a r l y - s t u d y .  

Proqrarn 6. A National  F o r e s t r y  Proqram 

About one t h i r d , p f  E l  Sa lvador ' s  land su r face  
appears  b e s t  s u i t e d  for '  f o r e s t r y  and c l o s e l y  r e l a t e d  uses .  
A comprehensive program f o r  a c h i  w i n g  e f f e c t i v e  use  o f  
t h e s e  l ands  has  been presented  a s  a u n i t  i n  s e c t i o n  V-A4. 
The main elements i n  t h i s  program inc lude  g r e a t l y  acce le ra t ed  
r e f o r e s t a t i o n ,  both on p u b l i c  and p r i v a t e  lands ;  t h e  ac- 
q u i s i t i o n  and development of  land  f o r  Nat ional  F o r e s t s  
and Parks;  t h e  establ ishment  of  an o rgan iza t ion  and cam- 
paign f o r  f o r e s t  f i r e  prevent ion and c o n t r o l ;  t h e  develop- 



ment of i n s t i t u t i o n s  and educat ional  e f f o r t s ;  and t h e  
provis ion  of f i n a n c i a l  support .  These i n t e r - r e l a t e  
with elements of t h e  Research and Education Frogram, 
and t h e  D i v e r s i f i c a t i o n  aspec t s  of t h e  Coffee Program. 

To ta l  ou t l ays  f o r  t h e  1970-90 per iod  inc lude  $116 
m i l l i o n  f o r  acqui r ing  land t o  b e  included i n  National 
Fores t s  and Parks, p l u s  $130 m i l l i o n  f o r  development and 
r e f o r e s t a t i o n  a c t i v i t i e s  on both pub l i c  and p r i v a t e  lands.  
Of t h e  combined t o t a l ,  $13 m i l l i o n  would be expended during 
t h e  f i r s t  f i v e  years .  

P r o j e c t  6.1 .. Refores ta t ion  of t h e  Northern Zone, Metap6n- 
Chalatenanqo 

This  p r o j e c t  involves a  combination o f  r e f o r e s t a -  
t i o n  and f lood c o n t r o l  ob jec t ives ,  and hence has  been 
mentioned i n  t h e  a n a l y s i s  o f  water resources  problems. 
However, it i s  under t h e  j u r i s d i c t i o n  of t h e  Direcci6n 
General de  Recursos Renovables. 

The l o c a t i o n  of t h i s  p r o j e c t  i s  along t h e  water- 
sheds of t h e  San JosB, Chimalpa, a r A  Pacheco r i v e r s  i n  
t h e  region of  Metapbn, department of Santa  Ana. I n  t h i s  
a rea ,  u n r e s t r i c t e d  c u t t i n g  of t r e e s  has  produced eros ion  
i n  alarming propor t ions ,  leading  t o  t h e  s i l t i n g  of t h e  
Chimalpa and San JosB r i v e r s  and, i n  t u r n , t o  f looding 
problems f o r  t h e  C i ty  of Metap6n. 

A c l o s e l y  r e l a t e d  problem i s  t h a t  s i l t i n g  of 
r i v e r s  and r e s e r v o i r s  f a r t h e r  downstream h a s  a f f e c t e d  
t h e  power producing capaci ty '  of t h e  Comisi6n Ejecut iva  
HidroelCctr ica d e l  Rio Lempa (CEL) , which t h e r e f o r e  h a s  
a  d i r e c t  i n t e r e s t  i n  t h i s  p r o j e c t .  The proposed r e f o r e s t a -  
t i o n  i s  expected t o  h e l p  i n  prevent ing continued s i l t i n g  
a t  t h e  Cinco de Noviemkre r e s e r v o i r ,  a  source of power 
f o r  CEL. 

The proposed r e f o r e s t a t i o n  w i l l  involve t h e  p lan t -  
ing  of  r a p i d l y  growing tPee  spec ies ,  thus  providing an 
e a r l y  con t r ibu t ion  t o  reducing E l  Sa lvador ' s  imports of 
commercial woods. 



The pro jec t  i s  divided i n t o  two phases. The f i r s t  
phase involves the  plant ing of 2,000 hectares  and the  
i n s t a l l a t i o n  of associated s o i l  conservation works, ac- 
companied by e f f o r t s  t o  c o l l e c t  necessary information f o r  
de t a i l ed  f e a s i b i l i t y  analys is  and planning with respect  
t o  t h e  second phase. The cos t  of t h e  f i r s t  phase, o r  
p i l o t  p ro jec t ,  i s  estimated a t  C1.8 mil l ion,  of which 44 
percent i s  t o  be contr ibuted by the  United Hations Special 
Fund. 

The second phase of t h e  p ro jec t  w i l l  be  undertaken 
only i f  t he  f i r s t  phase y i e ld s  s a t i s f a c t o r y  r e s u l t .  I t  
involves r e fo re s t a t i on  of 6, 250 hectares ,  a t  an estimated 
cos t  of C1.06 mil l ion.  Approximately 58 percent  of t h i s  
cos t  would be contr ibuted by the  U.N. Special Fund, with 
t h e  remainder expected t o  come from CEL. 

The p i l o t  p ro jec t  was recommended by a v i s i t i n g  
FA0 team, The Government of E l  Salvador accepted t h e  
proposal and submitted an appl ica t ion f o r  p a r t i a l  financing, 
i n  t h e  amount of $246,000, t o  t h e  U.N. Special  Fund, t o  
cover technical  ass is tance ,  equipment, and t h e  t r a in ing  
of personnel, A favorable react ion from t h e  U,N.  i s  being 
awaited. 

Project  6.2 ~ e f o r e s t a t i o n  i n  t h e  Area of t h e  Reservoir 5 
de Noviembre (preliminary descr ip t ion)  

Some of t he  most acute erosion i n  t h e  country i s  
t o  t he  ea s t  of the  Metapan-Chalatenango area  af fected 
under Project  6.1 and cons t i t u t e s  a  se r ious  menace t o  
t h e  Reservoir 5 de Noviembre, used by CEL f o r  generation 
of e l e c t r i c i t y .  An estimated t o t a l  of 10 mil l ion cubic 
meters of s i l t  a r e  ca r r i ed  downstream annually, of which 
a t h i r d  i s  deposited i n  t h e  reservoir ,  threatening t o  
reduce i t s  useful  l i f e  by h a l f ,  

Reforestat ion and other  conservation measures a r e  
needed on some 20,000 hectares .  I t  i s  proposed t o  schedule 
t h i s  work a t  the  r a t e  of 2,000 hectares  per  year, s t a r t -  
i n t  i n  1971, with most of t h e  financing t o  be provided 
by CEL. The f i r s t  s t ep  w i l l  be t o  undertake t h e  needed 
f e a s i b i l i t y  s tud i e s  and other  planning a c t i v i t i e s ,  



P r o j e c t  6.3. Conservinq Human and Na tu ra l  Resources 
Throuqh Fores t  Development (p re l imina ry  d e s c r i p t i o n )  

The r e c e n t  in f low of  r e fugees  from Honduras h a s  
accen tua ted  E l  S a l v a d o r ' s  ch ron ic  problem of  p rov id ing  
p roduc t ive  employment f o r  l a r g e  numbers of  persons  w i th  
l i m i t e d  s k i l l s .  The t a s k s  o f  i n c r e a s i n g  t h e  p r o d u c t i v i t y  
o f  f o r e s t  l ands ,  p r i m a r i l y  through r e f o r e s t a t i o n ,  pro- 
t e c t i o n ,  and r a t i o n a l  h a r v e s t i n g ,  a r e  labor i n t e n s i v e .  
Thus, t hey  o f f e r  a  promising o p p o r t u n i t y  f o r  p rov id ing  
d i s p l a c e d  c i t i z e n s  w i th  p roduc t ive  jobs  o f  g r e a t  na t ion -  
a l  b e n e f i t .  Such i n p u t s  of l a b o r  a r e  needed i n  connect ion 
w i t h  P r o j e c t s  6.1 and 6.2 a s  w e l l  a s  i n  o t h e r  a r e a s  o f  
t h e  count ry .  

I t  i s  suggested t h a t  t h r e e  o r  more work camps f o r  
200 workers each could b e  e s t a b l i s h e d  i n  a r e a s  such a s  
t h e  Metapan h igh  watershed lands ,  t h e  s i t e  o f  t h e  Reservoi r  
5  d e  Noviembre, and t h e  P ina re s  of  t h e  n o r t h e r n  F r o n t i e r .  
Feeding, housing,  c l o t h i n g ,  and d i s c i p l i n e  could b e  under 
t h e  d i r e c t i o n  of  t h e  Armed Forces ,  wh i l e  workers would b e  
d i r e c t e d  and superv ised  du r ing  t h e  work day by t h e  t echn ic -  
a l  agenc ies .  The p a t t e r n  would b e  s i m i l a r  t o  t h a t  of 
t h e  C i v i l i a n  Conservation Corps act: i t i e s  i n  t h e  USA 
between 1935 and t h e  p r e s e n t .  I f  p r e l i m i n a r y  p r o j e c t  
a c t i v i t i e s  proved s u c c e s s f u l ,  t h e  s c a l e  could l a t e r  b e  
extended t o  i n c l u d e  from 1,000 t o  2,000 o r  more workers.  
Sources of  i n t e r n a t i o n a l  f i n a n c i a l  a s s i s t a n c e  f o r  such a  
p r o j e c t  should b e  explored.  

P r o j e c t  6.4 On-the-Job Tra in inq  f o r  Technica l  Personnel  
and S k i l l e d  Workers i n  F o r e s t  Conservat ion,  Through Support  
from t h e  U.S. Peade Corps (p re l imina ry  d e s c r i p t i o n )  

A s  E l  Salvador  h a s  ve ry  few t e c h n i c a l  workers t r a i n -  
ed  i n  f o r e s t r y ,  e a r l y  i n i t i a t i o n  o f  an expanded program 
w i l l  r e q u i r e  s u b s t a n t i a l  t e c h n i c a l  a s s i s t a n c e .  The U.S. 
Peace Corps program i s  d i r e c t e d  toward supplying i n d i v i d u a l s  
w i t h  s p e c i f i c  s k i l l s ,  such a s  t h o s e  which w i l l  b e  needed 
f o r  i n - s e r v i c e  t r a i n i n g  of  a  corps  of Salvadorean f o r e s t r y  
t e c h n i c i a n s .  Thus, a s  soon a s  conse rva t ion  a c t i v i t i e s  
under t h e  f o r e s t r y  program g a i n  s u b s t a n t i a l  momentum a 
group of about 20 Peace Corps v o l u n t e e r s  could make a  
s i g n i f i c a n t  c o n t r i b u t i o n  i n  p rov id ing  t r a i n i n g  and suppor t  
t o  a  t e c h n i c a l  s t a f f  of t h e  f o r e s t r y  department,  which 
should b e  expanding i n  s i z e  from about 20 i n  1970 t o  50 
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by 1975 and 100 by 1980. Addi t iona l  t r a i n i n g  w i l l  need 
t o  b e  provided f o r  a  growing number of s k i l l e d  workers 
and f o r e s t r y  foremen who would work under guidance 
from t h e  l o c a l  t echn ic i ans  and t h e  Peace Corps Volunteers.  

P r o j e c t  a c t i v i t i e s  would r e l y  upon coopera t ion  with  
ex tens ion  workers, r e p r e s e n t a t i v e s  of c r e d i t  agencies ,  and 
wi th  groups and o rgan iza t ions  which can h e l p  t o  i n f l u e n c e  
opinion,  such a s  schools ,  churches,  and t h e  Amigos de l a  
T i e r r a .  

Fur ther  development and schedul ing of t h i s  p r o j e c t  
w i l l  depend upon p rogres s  i n  t h e  r a t e  of implementing 
o t h e r  elements of t h e  f o r e s t r y  program. 

Proqram 7 Coffee Development and A q r i c u l t u r a l  D i v e r s i f i -  
c a t i o n  

E l  Salvador depends upon c o f f e e  f o r  around h a l f  
of  h e r  t o t a l  expor t s ,  two-thirds  of h e r  a g r i c u l t u r a l  ex- 
p o r t s ,  and a  t h i r d  of h e r  t o t a l  a g r i c u l t u r a l  ou tput ,  a l l  
i n  va lue  terms. Under t h e s e  c i rcumstances ,  it i s  not  
s u r p r i s i n g  t h a t  s p e c i a l  e n t i t i e s  have been organized t o  
s e r v e  t h e  i n d u s t r y  wi th  r e s p e c t  t o  marketing and r e sea rch ,  
nor  i s  it s u r p r i s i n g  t h a t  cons iderable  i n t e r e s t  h a s  cen te r -  
ed i n  r e c e n t  y e a r s  on t h e  p o s s i b i l i t i e s  f o r  d i v e r s i f i c a t i o n .  

Research r e s u l t s  suggest  t h a t  much can b e  done t o  
r a i s e  t h e  l e v e l  of product ion p r a c t i c e s  followed by c o f f e e  
producers ,  t h u s  c o n t r i b u t i n g  t o  increased  y i e l d s .  E l  
Salvador could i n t e n s i f y  product ion on t h e  l ands  b e s t  
s u i t e d  f o r  c o f f e e ,  d i v e r t  o t h e r  l ands  t o  a l t e r n a t i v e  uses ,  
reduce c o s t s  and i n c r e a s e  r e t u r n s  t o  growers, whi le  
cont inuing  t o  expand t o t a l  c o f f e e  product ion a t  a  r a t e  
commensurate wi th  t h e  growth of domestic and fo re ign  
markets,  a s  a n t i c i p a t e d  i n  t h e  product ion goa l s  of t h i s  
s e c t o r  a n a l y s i s .  

To achieve t h e s e  r e s u l t s ,  it has  been proposed i n  
P r o j e c t  1.1 t h a t  t h e  k ind  of r e sea rch  conducted by t h e  
I n s t i t u t o  Salvadorefio d e l  Cafe b e  cont inued and expand- 
ed,  a s  p a r t  of t h e  o v e r a l l  r e sea rch  and educa t iona l  
program of t h e  Centro Nacional de Tecnologia Agricola .  



I n  a d d i t i o n ,  t h e  r e s u l t s  of s t u d i e s  i n  p rog res s  by t h e  
I n s t i t u t o ,  w i th  t h e  c o l l a b o r a t i o n  o f  FA0 personne l ,  a r e  
beginning t o  p rov ide  g u i d e l i n e s  f o r  t h e  development of 
p r o j e c t  a c t i v i t i e s  which would a s s i s t  i n  t h e  d i v e r s i f i c a -  
t i o n  program. The conc lus ions  t o  d a t e  emphasize t h e  need 
f o r  t h e  k i n d s  of  a c t i v i t i e s  included h e r e  under p r o j e c t s  
of  r e sea rch  and educa t ion ,  f o r e s t r y ,  f r u i t  p roduc t ion ,  
and l i v e s t o c k  development. Spec i a l  emphasis i s  p laced  on 
l o c a l  ex tens ion  e f f o r t s  f o r  community development, on t h e  
u se  o f  f a s t  growing t r e e  s p e c i e s  f o r  r e f o r e s t a t i o n  of  l ands  
d i v e r t e d  from c o f f e e ,  on t h e  need f o r  immediate e f f o r t s  
t o  p rov ide  p l a n t i n g  s tock  o f  improved q u a l i t y  t o  growers 
who would l i k e  t o  expand t h e i r  f r u i t  e n t e r p r i s e ,  and on 
measures f o r  l i v e s t o c k  improvement which w i l l  b e  d i scus s -  
ed under t h e  l i v e s t o c k  development program. 

The ma t t e r  of a g r i c u l t u r a l  d i v e r s i f i c a t i o n ,  con- 
ce ived  i n  broad terms,  becomes a  m a t t e r  of o v e r a l l  a g r i -  
c u l t u r a l  development. Hence, a s  t h e  development of  pro- 
j e c t s  o r i e n t e d  toward d i v e r s i f i c a t i o n  proceeds ,  it w i l l  
b e  important  t o  a s s u r e  t h a t  t hey  a r e  i n t e g r a t e d  i n  t h e  
t o t a l  a g r i c u l t u r a l  development e f f o r t ,  f o r  which E l  Sa l -  
vador needs t o  use  h e r  l i m i t e d  r e sou rces  w i th  maximum 
impact .  P re sen t  a c t i v i t i e s  f o r  p r o j e c t  fo rmula t ion  a r e  
i d e n t i f i e d  a s  t h e  "Proyecto de  D i v e r s i f i c a c i 6 n  Agr i co l a"  
which i s  o u t l i n e d  below. 

P r o j e c t  7.1. A q r i c u l t u r a l  D i v e r s i f i c a t i o n  

Th i s  p r o j  e c t  v e s t s  i n  t h e  I n s t i t u t o  Sa.lvadorefio 
de  I n v e s t i g a c i o n e s  d e l  Cafe t h e  r e s p o n s i b i l i t y  f o r  under- 
t a k i n g  f e a s i b i l i t y  s t u d i e s  and conduct ing t h e  neces sa ry  
r e sea rch  t o  formula te  p r o j e c t s  t h a t  w i l l  promote t h e  
produc t ion  of f r u i t s  ( c i t r u s ,  lemons, cashew n u t s ,  avo- 
cados,  mangos, p ineapples ,  bananas and can ta loupes )  ; 
v e g e t a b l e s  ( tomatoes,  cucumbers, g a r l i c ,  c h i l i  peppers ,  
and asparagus)  ; t imber ;  l i v e s t o c k  ( f o r  milk and meat) ; 
and s p i c e s ,  i nc lud ing  cardamon ( t h e  f r u i t  of  E l e t t a r i a  
cardamomum, an East  Ind ian  h e r b  of t h e  g inge r  family,  
whose seeds  a r e  used i n  medicine and a s  a  condiment) .  

The p r o j e c t ,  i n s t i t u t e d  i n  October 1967, i s  under 
t h e  t e c h n i c a l  d i r e c t i o n  o f  t h e  FAO. The t o t a l  c o s t  i s  
e s t ima ted  a t  C3.1 m i l l i o n ,  of which 60 pe rcen t  would b e  
c o n t r i b u t e d  by t h e  United Nat ions  S p e c i a l  Fund. Budgets 



f o r  t h e  remainder of t h e  p r o j e c t  a r e  a s  follows: 

Proqram 8. F r u i t s ,  Veqetables, and H o r t i c u l t u r a l  
S p e c i a l t i e s  

U.N. Spec ia l  Fund ...... 
GOES Fund.. . . . . . . . . . . . . .  

Tota l s . . . . . . . .  .... 

I n  sharp  c o n t r a s t  t o  t h e  s i t u a t i o n  wi th  r e s p e c t  t o  
co f fee ,  t he  product ion of a l l  h o r t i c u l t u r a l  products ,  i n -  
c lud ing  f r u i t s ,  nu ts ,  herbs ,  a s  w e l l  a s  vege tab les ,  h a s  
made only a  r e l a t i v e l y  minor c o n t r i b u t i o n  t o  E l  S a l v a d o r ' s  
t o t a l  a g r i c u l t u r a l  ou tput ,  and t h e r e  have been n e t  imports 
of many of t h e  k inds  of f r u i t s  and vegetab les  produced on 
a  l imi t ed  s c a l e  w i t h i n  t h e  country.  Seasona l i ty  of pro- 
duc t ion  accounts f o r  a  cons iderable  s h a r e  of t h e  p e r i o d i c  
imports of such items a s  avocados, c i t r u s ,  p ineapples ,  
and tomatoes, a l l  of which a r e  exported during t h e  main 
h a r v e s t  per iod .  However, t h e r e  appears t o  b e  cons iderable  
oppor tuni ty  f o r  expanding l o c a l  product ion t o  r e p l a c e  i m -  
p o r t s ,  i n c r e a s e  expor t s  of f r e s h  o r  processed i tems,  and 
keep pace with  t h e  growth of l o c a l  consumption needs. 

The l o g i c  of  focuss ing  s p e c i a l  a t t e n t i o n  on oppor- 
t u n i t i e s  f o r  expanding f r u i t  and vegetab le  product ion rests 
on t h e  fol lowing f a c t o r s :  

197 0 

(1) General ly  speaking, E l  Salvador enjoys a  
favorable  s i t u a t i o n ,  from t h e  p o i n t  of view 
of c l imate ,  s o i l s ,  and l a b o r  supply f o r  t h i s  
type  of product ion,  a s  w e l l  a s  a  s t r a t e g i c  
l o c a t i o n  wi th  r e s p e c t  t o  C e n t r a l  and North 
American markets. 

1971 

( 2 )  Tree f r u i t s  r e p r e s e n t  a  h igh  value c rop  which 
can b e  p l an ted  on some of t h e  h i l l y  lands  t o  
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293 160 

689 292 



be d i v e r t e d  from c o f f e e ,  under  c o n d i t i o n s  
where a n n u a l  c r o p s  would be l i k e l y  t o  create 
s e r i o u s  em s i o n  problems.  

( 3 )  Canta loupe ,  watermelon,  and a v a r i e t y  o f  
v e g e t a b l e s  are  a l s o  h i g h  v a l u e  c r o p s  which 
can  h e l p  t o  c a r r y  t h e  overhead  c o s t s  o f  irri- 
g a t e d  a g r i c u l t u r e .  

( 4 )  Almost a l l  f r u i t s ,  v e g e t a b l e  c r o p s ,  and h o r t i -  
c u l t u r a l  s p e c i a l t i e s  p r o v i d e  o p p o r t u n i t y  f o r  
p r o d u c t i v e  employment o f  l a r g e  q u a n t i t i e s  o f  
l a b o r - - f i r s t  i n  t h e  p r o d u c t i o n  p r o c e s s ,  and 
second i n  p r o c e s s i n g  o p e r a t i o n s  where  f e a s i b l e .  

Un less  v i g o r o u s  s t e p s  a r e  t a k e n  t o  f o s t e r  expanded 
p r o d u c t i o n  and p r o c e s s i n g  o f  such  i t e m s ,  it a p p e a r s  ex- 
t r e m e l y  d o u b t f u l  t h a t  E l  S a l v a d o r  w i l l  be able t o  m a i n t a i n  
t h e  p roposed  growth rates  f o r  t h e  a g r i c u l t u r a l  s e c t o r  as 
a whole,  and e s p e c i a l l y  f o r  a g r i c u l t u r a l  p r o d u c t  which 
c o u l d  c o n t r i b u t e  t o  i n c r e a s e d  e a r n i n g s  and reduced  expend- 
i t u r e s  o f  f o r e i g n  exchange.  R u r a l  employment o p p o r t u n i t i e s  
would a l s o  s u f f e r .  

A t  p r e s e n t ,  t h e  volume, r e g u l a r i t y ,  and  q u a l i t y  o f  
E l  S a l v a d o r ' s  f r u i t  and  v e g e t a b l e s  d o  n o t  p r o v i d e  a  sa t i s -  
f a c t o r y  b a s i s  f o r  e f f e c t i v e  c o m p e t i t i o n  i n  e x p o r t i n g  f r e s h  
p r o d u c e  o r  i n  l a r g e - s c a l e  c a n n i n g  o p e r a t i o n s .  J o i n t  ven- 
t . u res  and c o n t r a c t  p r o d u c t i o n  may h e l p  t o  s o l v e  some o f  
t h e  problems w i t h  r e s p e c t  t o  t h e  s e a s o n a l  p r o d u c t i o n  o f  
such  c r o p s  as melons, f o r  m a r k e t i n g  a t  s t r a t e g i c  p e r i o d s  
i n  t h e  Uni t ed  S t a t e s .  More i m p o r t a n t ,  however,  are  t h e  
numerous o p p o r t u n i t i e s  f o r  d e v e l o p i n g  small-scale p r o c e s s -  
i n g  o f  s p e c i a l t y  i t e m s ,  such a s  f r o z e n  mangoes, ready- to-  
s e r v e  t r o p i c a l  f r u i t  s a l a d s ,  i cec ream t o p p i n g s ,  c o n s e r v e s ,  
s p i c e s ,  and m e d i c i n a l s .  The c o u n t r y  h a s  t h e  p h y s i c a l  r e -  
s o u r c e s ,  t h e  la.bor,  and t h e  e n t r e p r e n e u r s h i p  f o r  v e n t u r e s  
a l o n g  t h e s e  l i n e s ,  a l t h o u g h  p a s t  e f f o r t s  h a v e  o f t e n  l a c k -  
ed one o r  more o f  t h e  n e c e s s a r y  i n g r e d i e n t s  f o r  s u c c e s s .  

Some o f  t h e  needed f e a s i b i l i t y  a n a l y s e s  are a l r e a d y  
underway, i n c l u d i n g  p r o j e c t s  ment ioned under  t h e  Market- 
i n g  Program and t h e  Program f o r  A g r i c u l t u r a l  D i v e r s i f i c a t i o n .  
A p r e l i m i n a r y  d e s c r i p t i o n  o f  a p r o j e c t  b e i n g  o u t l i n e d  un- 



d e r  t h e  l a t t e r  program w i l l  b e  p re sen ted  below. I n  
a d d i t i o n ,  vege t ab l e s  and melons w i l l  r e p r e s e n t  an i m -  
p o r t a n t  p o t e n t i a l  u se  f o r  l and  t o  b e  developed under t h e  
i r r i g a t i o n  p r o j e c t s ,  and p r i o r i t y  a t t e n t i o n  needs t o  be  
g iven  t o  t h e  g e n e r a l  c l a s s  of  h o r t i c u l t u r a l  p roduc t s  i n  
t h e  Research and Education Program. 

P r o j e c t  8.1. Product ion and D i s t r i b u t i o n  of Improved 
P l a n t i n g  Stock f o r  Se l ec t ed  F r u i t s  (p re l imina ry  desc r ip -  
t i o n  based on a p roposa l  by t h e  FA0 D i v e r s i f i c a t i o n  Team). 

Although t h e r e  appear t o  b e  promising o p p o r t u n i t i e s  
f o r  some s o r t  of  expansion of f r u i t  p roduc t ion  and process -  
i n g ,  e x i s t i n g  sources  of  p l a n t i n g  s tock  a r e  s o  u n s a t i s -  
f a c t o r y  t h a t  t h e  necessary  a p p r a i s a l  o f  p roduc t ion  p o s s i b i l -  
i t i e s  under a c t u a l  farm c o n d i t i o n s  i s  g r e a t l y  handicapped. 
Hence, it i s  proposed t o  e s t a b l i s h  sou rces  of  improved 
p l a n t i n g  s tock  on a s c a l e  which would permi t , .  f i r s t ,  an 
ample t e s t  of what can b e  done wi th  such s tock  under a c t u a l  
farm cond i t i ons ,  and second, t h e  subsequent expansion of 
p l a n t i n g s  i f  warranted by t h e  r e s u l t s  of p roduc t ion  ex- 
p e r i e n c e  and marketing p rospec t s .  

S ince  t h e  v e g e t a t i v e  c y c l e  f o r  producing p l a n t i n g  
s tock  i s  of 12 t o  1 8  months, implementation o f  t h i s  pro- 
j e c t  i n  1970 and 1971 would permi t  coord ina ted  p r o g r e s s  
toward expanded f r u i t  p roduc t ion  a t  a  t ime when t h e  r e s u l t s  
o f  o t h e r  s t u d i e s  w i l l  b e  known. During t h e s e  two -years ,  
t a r g e t s  f o r  p roduc t ion  of p l a n t i n g  s tock  have been suggest -  
ed  a s  fol lows:  

Orange ................... 
Lemon.................... 
Tangerine ................ ............... G r a p e f r u i t  
Cashew...... ............. 
Avocado........ .......... 
Mango .................... 
Pineapple  ................ 

1970 1971 
(000 u n i t s )  

47 119 
12  23 

7 12  
5 9 

62 94 
10 20 
10 20 

500 1 ,000 



A p a r t i a l  proposed budget ,  i n  d o l l a r s ,  i s  a s  
follows: 

Personnel  ( 2  agr6nomos and 2 g r a f t e r s )  ..... $ 18,000 .... Equipment ( s p r a y e r s  and d u s t e r s ,  e t c . ) .  30,000 
- - - - 

Vehicle . . . . . . . . . . . . .  ....................... 2,000 
P l a n t  m a t e r i a l . .  ........................... 20,000 
Other p roduc t ion  m a t e r i a l s . .  ............... 20,000- 

T o t a i . .  ......... $ 90,000 

A l t e r n a t i v e  means of ach iev ing  t h e  p r o j e c t  ob- 
j . e c t i ves  need f u r t h e r  cons ide ra t ion ,  and the  s c a l e  o f  
t h e  p r o j e c t  a l s o  may need t o  b e  r econs ide red  b e f o r e  f i n a l  
d e c i s i o n s  wi th  r e s p e c t  t o  i t s  implementation a r e  taken.  
I f  f e a s i b i l i t y  s t u d i e s  based on t h e  r e s u l t s  from u s e  of 
t h i s  p l a n t i n g  s tock  a r e  f avo rab le ,  t h e  p r o j e c t  o u t l i n e  
sugges t s  t h a t  t o t a l  investments  i n  expanding f r u i t  pro- 
duc t ion  dur ing  1970 through 1979 may be  e q u i v a l e n t  t o  a  
t o t a l  of n e a r l y  10  nill lion d o l l a r s .  

Proqram 9. A Development Proqram f o r  General  Crops 

The c rops  inc luded  under t h i s  extremely broad ca- 
t ego ry  i n c l u d e  corn,  g r a i n  sorghum, beans ,  r i c e ,  c o t t o n ,  
t h e  o i l s e e d s ,  sugar  cane, and a  v a r i e t y  of o t h e r  p l a n t  
s p e c i e s  grown on a  lesser s c a l e .  Most farm u n i t s  i n  t h e  
coun t ry  produce corn ,  which i s  u s u a l l y  p l a n t e d  i n  a s soc i a -  
t i o n  wi th  g r a i n  sorghum o r  beans,  whereas t h e  number of 
p roducers  of any one of  t h e  o t h e r  c rops  i s  r e l a t i v e l y  
smal l  and t h e  produc t ion  a r e a s  t end  t o  be  somewhat l o c a l -  
i z e d .  

The gene ra l  o b j 2 c t i v e s  of  t h i s  program w i l l  b e  t o  
main ta in  a  r a t e  of g r ~ w t h  i n  ou tpu t  commensurate w i th  t h e  
growth of  l o c a l  and expor t  demands, t o  reduce  produc t ion  
and market ing c o s t s  where p o s s i b l e ,  and t o  ach ieve  t h e s e  
r e s u l t s  i n  a  manner t h a t  w i l l  f o s t e r  an improved l e v e l  
of l i v i n g  f o r  l a r g e  numbers of  farm o p e r a t o r s ,  farm 
l a b o r e r s ,  and t h e i r  f a m i l i e s .  
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Achieving these  o b j e c t i v e s  w i l l  depend on s u b s t a n t i a l  
progress  i n  t h e  research and education a c t i v i t i e s  comprising 
Program 1 ,  on t h e  improvements i n  marketing techniques 
and f a c i l i t i e s  contemplated under Program 3 ,  and on t h e  
a v a i l a b i l i t y  of r u r a l  c r e d i t  a t  t h e  l e v e l s  suggested i n  
connection with Program 4. Large inpu t s  of fore ign  technic-  
a l  a s s i s t a n c e  and c r e d i t  w i l l  s u r e l y  be needed t o  achieve 
t h e  d e s i r e d  r e s u l t s .  

I n  more s p e c i f i c  terms, t h e  program w i l l  requi re :  

a )  Development, m u l t i p l i c a t i o n ,  and disseminat ion 
of improved v a r i e t i e s ;  

b)  experimentation and test-demonstrat ion a c t i v -  
i t i e s  t o  determine e f f e c t i v e  l e v e l s  and methods 
f o r  app l i ca t ion  of f e r t i l i z e r s ,  lime, and p l a n t  
p ro tec t ion  m a t e r i a l s ;  

c )  an extremely broad program of extension educa- 
t i o n  on crop product ion p r a c t i c e s  and on genera l  
farm management, o f t e n  assoc ia ted  in t ima te ly  
with t h e  development of r e l a t e d  p lans  f o r  use 
of ere?"?; 

d)  evolu t ionary  development of t h e  farm supply 
indus t ry  and i t s  l o c a l  o u t l e t s ,  which p re fe r -  
ably should be i n t e g r a t e d  with f a c i l i t i e s  f o r  
t h e  assembly and s to rage  of g r a i n s  and o the r  
farm products ;  

e )  improvement of r u r a l  roads t o  permit f r e e r  
flows of input  ma te r i a l s ,  information, and 
farm products ;  

f )  a  genera l  expansion of f a c i l i t i e s  f o r  market- 
ing  crops under improved techniques;  

g)  a  genera l  s t ren thening  of t h e  i n s t i t u t i o n a l  
s t r u c t u r e  f o r  a g r i c u l t u r e .  

Several  major investment p r o j e c t s  r e l a t e d  t o  pro- 
duct ion  of genera l  crops have been covered under o the r  
programs. L u g e  numbers of service- type p r o j e c t s  w i l l  
be  involved i n  sub-programs f o r  research,  extension,  



market ing,  and c r e d i t .  H e r e  we w i l l  mention t h r e e  pro- 
j e c t s  s p e c i f i c a l l y  inc luded  i n  t h e  c u r r e n t  f ive-year  p l a n  
o f  t h e  Min i s t ry  of  A g r i c u l t u r e ,  and t h e  Massive Demonstra- 
t i o n s  which produced s i g n i f i c a n t  r e s u l t s  between 1965 and 
1967. 

P r o j e c t  9.1 R i c e  Product ion ( p r o j e c t  i n  development) . 
The importance of r i c e  h a s  been i n c r e a s i n g  among 

t h e  domestic f o o d s t u f f s  which c o n t r i b u t e  t o  t h e  Salvadoran 
d i e t .  A t  p r e s e n t ,  it i s  an expens ive  s u b s t i t u t e  f o r  wheat 
and corn ,  b u t  t h e r e  i s  hope t h a t  E l  Salvador  can reduce 
t h e  l e v e l  of p roduc t ion  c o s t s  t o  make i t s  r i c e  more compet- 
i v e  on world market  as w e l l  as a t  home. 

A pre l imina ry  l i s t  of  t h e  major o b j e c t i v e s  and t h e  
proposed means of implementing them i s  a s  fol lows:  

a )  I n c r e a s e  t h e  a r e a  c u l t i v a t e d ,  e s p e c i a l l y  where 
i r r i g a t i o n  can b e  p r a c t i c e d ;  

b) i n c r e a s e  t h e  u s e  of  imprr-ed seeds ,  f e r t i l i z e r ,  
and o t h e r  i n p u t s ;  

c) p rov ide  adequate c r e d i t  of  t h e  fo l lowing  c l a s s -  
es :  

1) Short- term o p e r a t i n g  c a p i t a l  f o r  growers ;  

2) medium term c r e d i t  ( 6  t o  8 y e a r s )  f o r  t h e  
purchase  of machinery and a g r i c u l t u r a l  
equipment ; 

3 )  long-term c r e d i t  (12 y e a r s )  f o r  l and  l e v e l -  
i ng ,  i r r i g a t i o n ,  and dra inage ,  and f o r  
marke t i rg  f a c i l i t i e s  such a s  warehouses, 
s i l o s ,  d r y e r s ,  and c l e a n i n g  equipment; 

4 )  o t h e r  s p e c i a l  l i n e s  of  c r e d i t  f o r  deb t  re- 
f inanc ing ,  m i l l i n g  and p o l i s h i n g ,  and ex- 
p o r t  f i nanc ing  ; 

d )  ach ieve  un i fo rmi ty  i n  t h e  q u a l i t y  of r i c e  f o r  
expor t  ; 
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e )  p r o v i d e  g r e a t e r  p r i c e  s t a b i l i t y  and more i n -  
c e n t i v e  t o  p roducers ,  through i n c r e a s i n g  t h e  
p r o p o r t i o n  o f  t h e  c r o p  purchased o r  g iven  a 
purchase  gua ran t ee  by IRA, and by  e s t a b l i s h -  
i n g  a system of p r i c e  d i f f e r e n t i a l s  accord- 
i n g  t o  q u a l i t y ;  

f )  p rov ide  a system t o  supply  b e t t e r  in format ion  
w i th  r e s p e c t  t o  bo th  i n t e r n a l  and e x t e r n a l  
markets  ; 

g )  e s t a b l i s h  a p o l i c y  of  f r e e l y  e x p o r t i n g  rice, 
w h i l e  s t i m u l a t i n g  l o c a l  demand through informa- 
t i o n a l  campaigns; 

h )  expand r i c e  s t o r a g e  c a p a c i t y ,  b o t h  a t  r e g i o n a l  
p o i n t s  and a t  t h e  I R A  i n s t a l l a t i o n  i n  San Mar- 
t i n .  

F u r t h e r  s t u d y  of t h e s e  o b j e c t i v e s  and procedures  
i s  c l e a r l y  needed b e f o r e  t h e y  a r e  i n c o r p o r a t e d  i n  a more 
d e t a i l e d  loan  p roposa l  t o  b e  submi t ted  i n  e a r l y  1970, 
p o s s i b l y  t o  BID.  

P r o j e c t  9 . 2 .  P r o t e c t i n q  Cot ton from I n s e c t s  and Di sease s  
( p r o j e c t  i n  execu t ion )  . 

Experience i n  E l  Salvador ,  a s  i n  many o t h e r  c o u n t r i e s ,  
h a s  shown t h a t  con t inued  c o t t o n  p roduc t ion  l e a d s  t o  an 
i n t e n s i f i c a t i o n  of  i n s e c t  and d i s e a s e  problems. A s  a  
r e s u l t ,  i n c r e a s i n g l y  c o s t l y  s p r a y  programs have been 
adopted i n  r e c e n t  yea r s ,  r a i s i n g  p roduc t ion  c o s t s  t o  
l e v e l s  t h a t  have been uneconomic i n  many i n s t a n c e s .  
P o s s i b l e  s o l u t i o n s  f o r  t h i s  problem a r e  fo re seen  i n  t h e  
development and d i s t r i b u t i o n  of  more r e s i s t a n t  v a r i e t i e s ,  
and i n  more s e l e c t i v e  t im ing  and a p p l i c a t i o n  of c o n t r o l  
m a t e r i a l s ,  accord ing  t o  t h e  emergence of  i n s e c t  popula- 
t i o n s  and of d i s e a s e  problems, a s  determined by  cont inuous  
p r o f e s s i o n a l  s u r v e i l l a n c e .  

The M i n i s t r y  o f  A g r i c u l t u r e  h a s  a l r e a d y  made con- 
s i d e r a b l e  p r o g r e s s  i n  such i n s e c t  c o n t r o l  e f f o r t s ,  u t iA  
l i z i n g  f o r e i g n  t e c h n i c a l  a s s i s t a n c e  pe r sonne l .  Fu r the r  
e f f o r t s  i n  t h i s  d i r e c t i o n  and a l s o  i n  deve lop ing  more 
r e s i s t a n t  s t r a i n s  of c o t t o n  w i l l  r e p r e s e n t  an impor tan t  



p r o j e c t  f o r  e a r l y  a t t e n t i o n ,  upon format ion of t h e  Centro  
Nacional d e  Tecnologia Agricola .  

P r o j e c t  9.3 Massive Demonstrat ions ( p r o j e c t  suggested f o r  
r e - a c t i v a t i o n )  . 

I n  Chapter  V, r e f e r e n c e  was made t o  t h e  massive 
demonstra t ion e f f o r t  conducted between 1965 and 1967 t o  
convince farmers  of  t h e  importance of adopt ing  improved 
p r a c t i c e s  i n  t h e  produc t ion  of corn and s e v e r a l  o t h e r  
c rops .  During t h a t  pe r iod ,  about 3,000 corn  producers  
p e r  year  were prov ised  seed,  f e r t i l i z e r s ,  and i n s e c t i c i d e s  
s u f f i c i e n t  f o r  demonstra t ion p l o t s  of 400 sq .  mete rs  each.  
Although t h e  immediate e f f e c t i v e n e s s  o f  t h e  p r o j e c t  may 
have been overestima.ted a t  t h e  t ime,  evidence shows t h a t  
it d i d  produce important  impacts ,  and t h a t  c o n t i n u a t i o n  
of t h e  same k i n d  of a c t i v i t y ,  no t  on ly  f o r  corn  b u t  a l s o  
f o r  such c rops  a s  r i c e ,  beans,  g r a i n  sorghum, and sesame, 
would b e  d e s i r a b l e .  

Th i s  k ind  of p r o j e c t  a l s o  r e p r e s e n t s  an i d e a l  
p rocedure  f o r  i n t roduc ing  new and inexper ienced  ex t ens ion  
workers t o  ex t ens ion  work i n  gene ra l  and t o  t h e i r  ass ign-  
ed a r e a .  Hence, w i th  t h e  proposed expansion of ex t ens ion  
a c t i v i t i e s  fo reseen  i n  connect ion with  t h e  development of 
t h e  Nat iona l  Center  f o r  A g r i c u l t u r a l  Technology, such a  
p r o j e c t  a s  t h i s  would have d u a l  advantages.  

The a p p l i c a b i l i t y  of such a  program wi th  r e s p e c t  
t o  corn and t h e  a s s o c i a t e d  c rops  of  beans and g r a i n  
sorghum i s  s e t  f o r t h  i n  t h e  d i scuss ion  of adjustment  I 
and t h e  accompanying Table  V-18 of Sec t ion  V-B. Table  
V-18 sugges t s  t h a t  31,500 commercial farms, 24,000 
s u b s i s t e n c e  u n i t s  of a  h e c t a r e  o r  more, and 90,000 sub- 
s i s t e n c e  u n i t s  of l e s s  than  a  h e c t a r e  could b e n e f i t  
from t h e  adopt ion of improved p r a c t i c e s  i n  corn produc t ion  
a lone .  The annual  va lue  of  t h e  a d d i t i o n a l  ou tpu t  t o  b e  
genera ted  i s  es t imated  a t  2.1 t imes  t h e  annual  c o s t  of  
p u b l i c  and p r i v a t e  i n p u t s  combined, and t h i s  r a t i o  would 
b e  2.5 t o  1 f o r  t h e  l a r g e  group of  smal l  and medium 
commercial farms. R e s u l t s  from t h e  adopt ion o f  improved 
p r a c t i c e s  on o t h e r  c rops  have n o t  been es t imated  i n  
corresponding d e t a i l ,  b u t  t h e r e  i s  s t r o n g  reason t o  expect  
roughly s i m i l a r  b e n e f i t s .  



Accordingly, it i s  recommended t h a t  t h e  massive 
demonstration e f f o r t  be r e -ac t iva ted  immediately, and 
expanded a s  r a p i d l y  a s  t h e  a d d i t i o n  of new extens ion  
personnel  w i l l  permit ,  w i th  s p e c i a l  emphasis on us ing  
t h i s  as a means of  t r a i n i n g  ex tens ion  workers and volunteer  
a s s o c i a t e s  a s  w e l l  as farmers.  

The proposed goa l s  would be t o  r e a l i z e  30,000 de- 
mons t ra t ions  on corn i n  t h e  next  f i v e  yea r s ,  mostly on 
commercial farms and on subs i s t ence  u n i t s  of one h e c t a r e  
o r  more, p l u s  an equal  number of demonstrations f o r  a l l  
o t h e r  crops combined. Each demonstration should be con- 
ducted i n  two consecut ive  yea r s  on a given farm o r  on two 
neighboring farms, t o  ga in  t h e  educa t iona l  advantages in-  
h e r e n t  i n  r e p e t i t i o n  and t h e  t e s t i n g  experience r ep resen t -  
ed by two d i f f e r e n t  crop years .  

De ta i l ed  procedures and g u i d e l i n e s  f o r  conducting 
such demonstrations a r e  a v a i l a b l e  i n  mimeographed r e p o r t  
prepared by D r .  Benjamin J. B i r d s a l l  and Agr6nomo Car los  
Quiteiio,  a v a i l a b l e  i n  USAID f i l e s .  

P r o j e c t  9.4. S o i l  Conservation i n  t h e  Basin of t h e  Rio 
Grande of San Miquel 

About 75 pe rcen t  o f  t h e  sediment i n  t h e  Rio San 
Miguel o r i g i n a t e s  from c u l t i v a t e d  lands  on t h e  e a s t e r n  
s l o p e s  of t h e  San Miguel volcano. Severe e ros ion  i s  re- 
s u l t i n g  from cropping wi th  sugar cane, corn,  and c o t t o n  
on s t e e p  s l o p e s  with  moderately permeable s o i l s ,  s u b j e c t  
t o  i n t e n s e  r a i n f a l l .  A t  p re sen t  r a t e s ,  much of  t h e  
c u l t i v a t e d  land  w i l l  erode t o  hardpan wi th in  about 25 
yea r s .  The r e s u l t i n g  sedimentat ion would soon se r ious -  
l y  reduce t h e  e f f e c t i v e n e s s  of  t h e  Olomega p r o j e c t ,  i n  
t h e  absence of  conservat ion measures. 

Proposa ls  i nc lude  t h e  cons t ruc t ion  o f  24 km. of 
access  roads,  t h e  excavat ion of  d i v e r s i o n  channels p a r a l l e l -  
i n g  t h e s e  roads,  t h e  i n s t a l l a t i o n  of bench t e r r a c e s  with  
t i l e  o u t l e t s ,  and a s s o c i a t e d  measures f o r  conserva t ion  
and f o r e s t  p l a n t i n g .  The p r o j e c t  involves  t rea tment  of 
some 7, 200 h e c t a r e s ,  wi th  an es t imated  investment c o s t  
of e5.3 mi l l ion .  Addi t iona l  d a t a  a r e  needed with  r e s p e c t  
t o  hydrology, topography, pedology, and agronomy be fo re  
developing f i n a l  conserva t ion  p lans .  



Proqram 10. Development of t h e  Livestock I n d u s t r y  

Livestock produc t ion  f o r  meat and milk i n  E l  Sal -  
vador w i l l  have t o  b e  s t imu la t ed  cons ide rab ly  i f  t h e  
Nation i s  t o  meet t h e  g o a l s  f o r  a  t h r ee - fo ld  i n c r e a s e  i n  
ou tpu t  dur ing  t h e  nex t  two decades.  Correspondingly 
l a r g e  i n c r e a s e s  i n  t h e  produc t ion  of pork,  p o u l t r y  and 
eggs  w i l l  b e  more e a s i l y  a t t a i n a b l e ,  p rov id ing  s u p p l i e s  
o f  corn and o t h e r  f e e d s t u f f s  can b e  augmented a t  reason- 
a b l e  p r i c e s .  Hence, a t t e n t i o n  a t  p r e s e n t  w i l l  focus  
p r i m a r i l y  on t h e  c a t t l e  e n t e r p r i s e ,  e s p e c i a l l y  cons ider -  
i n g  t h e  leng thy  n a t u r e  of t h e  r ep roduc t ive  cyc l e ,  which 
impedes t h e  quick r e a l i z a t i o n  of  numerical  expansion and 
g e n e t i c  improvement. 

For t h e s e  and o t h e r  reasons ,  t h e  Min i s t ry  of Agri- 
c u l t u r e  i s  c u r r e n t l y  g i v i n g  s p e c i a l  a t t e n t i o n  t o  s t rengthen-  
i n g  i t s  c a t t l e  development program. Toward t h i s  end, a  
Working Committee i nc lud ing  D r .  Leo Paschal  of RRNA was 
r e c e n t l y  appointed by t h e  Min i s t e r .  The fo l lowing  para -  
graphs  w i l l  i n c l u d e  a  s y n t h e s i s  of t h e  Committee's f ind-  
i n g s  r e l a t i n g  t o  t h e  p r e s e n t  s i t u a t i o n  and p o s s i b i l i t i e s  
f o r  improvement, b e f o r e  i n t roduc ing  t h e  b a s i c  elements 
o f  i t s  p re l imina ry  development program proposa ls .  Some 
o f  t h e s e  p roposa l s  had a l r e a d y  been inco rpo ra t ed  i n  a  
p r o j e c t  summary prepared  i n  Sept .  1969 by G . P .  Day of 
t h e  FA0 A g r i c u l t u r a l  D i v e r s i f i c a t i o n  Team. 

P re sen t  S i t u a t i o n :  The t o t a l  1969 c a t t l e  popu la t ion  of 
E l  Salvador i s  es t imated  a t  1 .4  m i l l i o n  head. S ince  work 
oxen over  2 y e a r s  of age comprise some 1 2  p e r c e n t  of t o t a l  
numbers, and s i n c e  t h e r e  i s  on ly  l i m i t e d  d i f f e r e n t i a t i o n  
i n  t h e  breed ing  of animals  producing meat, m i l k ,  and d r a f t  
s e r v i c e ,  one may say  t h a t  t h e  count ry  main ta ins  a  t r i p l e  
purpose herd .  Th i s  herd  i s  predominantly de r ived  from 
n a t i v e  o r  c r i o l l o  s tock ,  b u t  Ceb6 blood h a s  been in t roduced  
i n  c r o s s e s  where t h e  emphasis h a s  been on beef  p roduc t ion ,  
wh i l e  some Brown Swiss and H o l s t e i n  blood h a s  been in -  
troduced by producers  emphasizing milk product ion.  

There a r e  very  few s p e c i a l i z e d  d a i r y  he rds ,  and 
most of t h e  milk supply i s  ob ta ined  by t h e  once-a-day 
mi lk ing  of cows with  c a l v e s  a t  t h e i r  s i d e .  Under t h e s e  
cond i t i ons ,  t h e  l a c t a t i o n  pe r iod  i s  commonly s ix .  



months o r  less and few h e r d s  produce  more t h a n  2,000 
l i t e r s  o f  mi lk  a n n u a l l y  p e r  cow milked.  

A d i s t r i b u t i o n  o f  h e r d  numbers and an  e s t i m a t e d  
d i s t r i b u t i o n  o f  c a t t l e  numbers a c c o r d i n g  t o  s i z e  o f  h e r d ,  
b a s e d  on t h e  1961 Census, i s  a s  f o l l o w s :  

Fewer t h a n  5 h e a d . .  ...... 1 48,319 133 
5 - 20 ......... 1 32,299 355 
21 - 50 I I ........ 4,973 177 
5 1  - 200 II ........ 2,361 237 ........... More t h a n  200 1 420 

I 
213 

Herd 
s i z e  c l a s s  

........ T o t a l s . .  ! 88,372 1 , 1 1 5  
I 

100 

According t o  t h e s e  e s t i m a t e s ,  a p p r o x i m a t e l y  40 
p e r c e n t  o f  t h e  c a t t l e  a r e  i n  h e r d s  o f  50 head  o r  more. 
Approximate ly  two t h i r d s  o f  t h e s e  l a r g e r  h e r d s  a r e  on 
fa rm u n i t s  o f  50 h e c t a r e s  o r  more, which accoun t  f o r  28 
p e r c e n t  of  a l l  c a t t l e .  

Number o f  
h e r d s  

A t  t h e  o t h e r  end o f  t h e  s c a l e  a r e  46,000 s u b s i s t e n c e  
u n i t s  and s m a l l  commercial farms o f  less t h a n  1 0  h e c t a r e s ,  
each  w i t h  one  t o  f o u r  head of  c a t t l e .  An a d d i t i o n a l  
2,300 u n i t s  w i t h  one  t o  f o u r  head  o f  c a t t l e  a r e  on farms 
o f  10  h e c t a r e s  o r  more. Many o f  t h e  u n i t s  i n  t h e s e  two 
g r o u p s  have  o n l y  a yoke o f  oxen o r  a f a m i l y  cow and h e r  
c a l f .  

A l t o g e t h e r ,  it i s  e s t i m a t e d  t h a t  53 p e r c e n t  of a l l  
c a t t l e  a r e  i n  t h e  84,000 h e r d s  o f  50 head  o r  less on u n i t s  
o f  less t h a n  50 h e c t a r e s .  T h i s  l e a v e s  7 p e r c e n t  of  t h e  
c a t t l e  on 2,000 l a r g e r  f a rms  w i t h  fewer  t h a n  50 head,  and 
1 2  p e r c e n t  of  t h e  c a t t l e  on 900 farms w i t h  fewer t h a n  50 
h e c t a r e s  b u t  more t h a n  50 head.  

(000) ( p e r c e n t )  

P e r c e n t a g e  

Number o f  
c a t t l e  

d i s t r i b u t i o n  
o f  c a t t l e  by  

s i z e  c l a s s  



A t  t h e  t i m e  o f  t h e  1961 Census, t h e  p ropor t ion  
o f  cows i n  milk i n  r e l a t i o n  t o  a l l  c a t t l e  over  two y e a r s  
of  age  was 26 p e r c e n t  on u h i t s  o f  500 h e c t a r e s  o r  more, 
about 33 p e r c e n t  throughout  most o f  t h e  range  i n  farm 
s i z e  from 3 t o  500 h e c t a r e s ,  and on ly  19  p e r c e n t  on u n i t s  
of  less than  3 h e c t a r e s .  Produc t ion  of market  milk i s  
t h u s  of c o n s i d e r a b l e  importance on a l a r g e  s h a r e  of  t h e  
farms wi th  t h e  l a r g e s t  he rds ,  a s  w e l l  a s  i n  h e r d s  of medium 
s i z e .  

Almost a l l  farm u n i t s  w i th  c a t t l e  pr0duc.e corn and 
o t h e r  s u b s i s t e n c e  c rops ,  and many produce a t  l e a s t  one o r  
two o t h e r  c rops  f o r  market.  Owners of  t h e  l a r g e r  he rds ,  
a s  w e l l  a s  many i n  t h e  medium s i z e  ranges ,  t e n d  t o  have 
b u s i n e s s  i n t e r e s t s  o t h e r  than  a g r i c u l t u r e .  Such i n d i v i d u a l s  
commonly r e s i d e  away from t h e  farm u n i t ,  and depend upon 
a h i r e d  manager o r  c a r e t a k e r  t o  s u p e r v i s e  t h e i r  farming 
a c t i v i t i e s ,  i nc lud ing  t h e  c a t t l e  e n t e r p r i s e .  (See Sec t ion  
V-AS) . 

C a t t l e  i n  E l  Salvador  f i n d  t h e i r  p r i n c i p a l  sou rce  
of  nourishment by g raz ing  on c l o s e  t o  h a l f  t h e  t o t a l  l a n d  
i n  farms. According t o  t h e  1961 Census, 31 p e r c e n t  of  
a l l  farmland was i n  n a t u r a l  p a s t u r e -  7 p e r c e n t  was i n  
seeded p a s t u r e s ,  and 11 p e r c e n t  was ~ d e n t i f i e d  a s  descan- 
s o  ( l and  l e f t  t o  r e s t  w i thou t  a crop,  a f t e r  having been - 
p l a n t e d  w i t h i n  t h e  preced ing  f i v e  y e a r s ) .  Add i t i ona l  
a r e a s  c l a s s i f i e d  a s  woodland w e r e  p robably  open t o  graz ing ,  
and c rop  r e s i d u e s  and roads ides  a r e  f r e q u e n t l y  grazed  a s  
we l l .  The d i s t i n c t i o n  between n a t u r a l  and seeded p a s t u r e s ,  
woo?land and d e s c a ~ s o  i s  probably none t o o  sharp ,  b u t  t h e  
c h a r a c t e r i s t i c s  o f  t h e  t o t a l  p a s t u r e  a r e a  range from l e v e l  
i r r i g a t e d  l a n d s  of h igh  p r o d u c t i v i t y  t o  l a r g e  ex t ens ions  
c l a s s i f i e d  a s  eroded penep la ins  of low p o t e n t i a l  o r  cu t -  
over  mountainous l ands  s u i t e d  mainly f o r  f o r e s t r y .  (See 
Sec t ion  V-A2). I f  on ly  land  r e p o r t e d  a s  n a t u r a l  o r  seed- 
ed p a s t u r e  i s  cons idered ,  t h e  t o t a l  p a s t u r e  a r e a  is  about  
615,000 h e c t a r e s ,  and t?,e c u r r e n t  average s t o c k i n g  r a t e  
i s  2.2 head p e r  h e c t a r e .  

I n  gene ra l ,  p a s t u r e s  have been sub jec t ed  t o  l i t t l e  
improvement except  f o r  f enc ing  and such c l e a r i n g  a s  may 
have taken  p l a c e  i n  connect ion wi th  c r o p  produc t ion .  
I n  t h e  Rio Grande Vel ley  nea r  Sonsonate,  and i n  a few 
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o t h e r  l o c a t i o n s ,  wate r  h a s  been d i v e r t e d  t o  p rov ide  
i r r i g a t i o n  of  i - e l a t i v e l y  l e v e l  v a l l e y  l ands  by f looding .  
Elsewhere, many p a s t u r e s  a r e  p r i n c i p a l l y  covered wi th  
t r e e s ,  brush,  and weeds, and o t h e r s  have s u f f e r e d  from 
overgraz ing  and e ros ion .  U s e  o f  f e r t i l i z e r  i s  r a r e .  

P r o t e i n  supplements and mixed r ; i . t ions  a r e  occas iona l -  
l y  f e d  t o  cows i n  miUg,especia l ly  du r ing  t h e  dry, season,  
b u t  many h e r d s  l ack  even s a l t ,  and sou rces  of  wate r  and 
shade a r e  no t  always w e l l  d i s t r i b u t e d .  Hay and s i l a g e  
a r e  s t o r e d  f o r  f eed ing  du r ing  t h e  d ry  season t o  on ly  a  
very  l i m i t e d  e x t e n t .  

I n t e r n a l  and e x t e r n a l  p a r a s i t e s  and t i ck-born  
d i s e a s e s ,  i n f e c t i o u s  pneumonia, and o t h e r  i n f e c t i o u s  
d i s e a s e s  cause  heavy l o s s e s  t o  ca t t l emen.  Calf  l o s s e s  
a r e  p a r t i c u l a r l y  heavy, w i t h  an e s t ima ted  m o r t a l i t y  r a t e  
du r ing  t h e  f i r s t  y e a r  of  some 20 pe rcen t .  The M i n i s t r y  
i s  a t tempt ing  t o  h e l p  i n  c o n t r o l l i n g  t u b e r c u l o s i s  and 
b r u c e l l o s i s ,  b u t  much s t i l l  remains t o  be done and v e t e r i -  
nary  r e sou rces  a r e  extremely s c a r c e .  Af tosa ,  f o r t u n a t e l y ,  
i s  no t  a  problem a t  p r e s e n t  i n  E l  Salvador.  Barren cows, 
r e s u l t i n g  from male o r  female f e r t i l i t y  problems, a r e  
p r e s e n t  i n  many h e r d s  y e t  remain unde tec ted  f o r  l ack  of  
record-keeping procedures .  

Given t h e  l e v e l s  of n u t r i t i o n ,  he rd  h e a l t h  p ro t ec -  
t i o n ,  and genera.1 management, it , i s  no t  s u r p r i s i n g  t h a t  
performance r a t i o s  i n  meat p roduc t ion  t end  t o  be low, even 
a f t e r  a l lowing  f o r  t h e  t r i p l e - p u r p o s e  n a t u r e  of t h e  t o t a l  
c a t t l e  he rd .  

The 1968 e x t r a c t i o n  r a t e  (number of  animals  slaugh- 
t e r e d  p l u s  n e t  expor t s ,  a s  a  pe rcen tage  of t h e  i o t a 1  
h e r d )  was 1 4  pe rcen t ,  a s  compared wi th  r a t e s  of  about 
40 pe rcen t  r e a l i z e d  i n  New Zealand and t h e  U.S.A., 28 
f o r  A u s t r a l i a ,  and 22  f o r  Argent ina .  Of t h e  186,000 
animals  s l augh te red  i n  1968, t h e  d i s t r i b u t i o n  by c l a s s e s  
was a s  fol lows:  



Cows 45 p e r c e n t  
Ox.en 19  I t  

S t e e r s  20 la 

B u l l s  12 I1 

H e i f e r s  3 I 1  

Misc. 1 

100 p e r c e n t  

Although t h e  s l a u g h t e r  c l a s s i f i c a t i o n  r e v e a l s  a 
h igh  p ropor t ion  o f  o l d  animals  (cows and oxen) and almost  
no r e p r e s e n t a t i o n  of  young animals  such a s  vea l  c a l v e s ,  
t h e  average c a r c a s s  weight f o r  animals  corrmercially 
s l augh te red  was on ly  143 k i l o s ,  compared wi th  averages  
o f  270 k i l o s  i n  New Zealand and 280 k i l o s  i n  t h e  U.S.A. 
P a r t  of t h e  d i f f e r e n c e  i s  r e f l e c t e d  i n  t h e  d r e s s i n g  per -  
cen tage ,  which i s  46 p e r c e n t  5or E l  Salvador,  60 p e r c e n t  
f o r  New Zealand, and 62 p e r c e n t  f o r  t h e  U.S.A. 

Much more f a v o r a b l e  performance r a t i o s  have been 
demonstrated on a few ranches  i n  E l  Salvador,  where steers 
s o l d  a t  two y e a r s  of age a r e  producing c a r c a s s e s  of about 
270 k i l o s ,  wi th  an e s t ima ted  dress:. pe rcen tage  of 56 
pe rcen t .  On t h e s e  ranches ,  an average of  3 head a r e  g razed  
p e r  h e c t a r e .  

I f  t h e  annual  c a r c a s s  ou tpu t  of beef  i s  d i v i d e d  
by  t h e  t o t a l  h e c t a r e s  of p a s t u r e ,  t h e  ou tpu t  p e r  h e c t a r e  
i s  around 40 k i l o s .  S ince  t h e  a r e a  ava . i l ab l e  f o r  p a s t u r e  
i n  1990 w i l l  p robable  b e  no l a r g e r  t han  a t  p r e s e n t ,  t h e  
ou tpu t  p e r  h e c t a r e  must i n c r e a s e  by more than  th ree - fo ld  
dur ing  two decades,  i f  t h e  produc t ion  g o a l s  f o r  1990 a r e  
t o  b e  r e a l i z e d .  

P o s s i b i l i t i e s  f o r  Imprcvement: The need f o r  expanding 
c rop  produc t ion  by lgCO w i l l  l e a v e  l i t t l e  margin f o r  
d i v e r t i n g  E l  ~ a l v a d o ~ l s  l e v e l  and most p roduc t ive  l ands  
t o  pas tu re - in s t ead ,  some such l ands  may b e  s h i f t e d  from 
u s e  f o r  p a s t u r e  t o  u s e  f o r  cropland.  A t  t h e  o t h e r  end 
o f  t h e  s c a l e ,  much o f  t h e  mountainous a r e a  and eroded 
penep la ins  w i l l  b e  more p roduc t ive  f o r  w e l l  managed f o r e s t s  
t han  f o r  g raz ing .  Thus, expanded l i v e s t o c k  ou tpu t  must 
b e  achieved by measures t o  i n c r e a s e  ou tpu t  p e r  u n i t  of 
l and  a r e a  and p e r  animal. 
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I n  terms of performance r a t i o s ,  i nc reas ing  output  
p e r  u n i t  of land and per  animal w i l l  be  r e f l e c t e d  i n  
h igher  milk output  pe r  cow, h igher  average s l augh te r  
weights p e r  head, a  h igher  d res s ing  percentage,  younger 
average age of s l augh te r  steers, a  diminishing percentage 
of  b u l l s  and oxen i n  t h e  t o t a l  herd a s  t h e  use  of a r t i f i c i a l  
breeding spreads and a s  motor veh ic l e s  and mechanical 
equipment t a k e  t h e  p l a c e  of  work animals, an i n c r e a s e  i n  
the  number of l i v e  ca lves  born per 100 cows, and a  reduc- 
t i o n  i n  t h e  r a t e s  of calfhood and subsequent m o r t a l i t y .  

The performance r a t i o s  mentioned i n  t h e  l a s t  para-  
graph w i l l  change, of  course,  on ly  t o  t h e  e x t e n t  t h a t  
changes a r e  made i n  product ion p r a c t i c e s  r e l a t e d  t o  animal 
n u t r i t i o n ,  herd h e a l t h ,  s e l e c t i o n  and breeding, and genera l  
management, a s  we l l  a s  i n  t h e  marketing p r a c t i c e s  which 
a f f e c t  weight l o s s e s  on t h e  way t o  s l augh te r .  Such changes 
a s  these ,  i n  turn,  w i l l  t ake  p l a c e  only i f  pub l i c  p o l i c i e s  
a r e  such a s  t o  provide producers with adequate incen t ives ,  
knowledge, c r e d i t ,  and marketing oppor tun i t i e s ,  through a  
program i n  which a l l  necessary elements a r e  f u l l y  coordinated.  
The e x i s t i n g  Livestock Commission provides  a  v e h i c l e  f o r  
assur ing  such coordina t ion ,  b u t  some adjustments may be 
needed t o  make it Tore broadly r e p r e s e n t a t i v e  of va r i ed  
i n t e r e s t s  i n  t h e  c a t t l e  indus t ry ,  and t o  a s s u r e  t h a t  t h e  
r o l e s  of a  Technical  Committee and an Advisory Council w i l l  
both be f i l l e d .  

A more d e t a i l e d  d i scuss ion  of p o s s i b i l i t i e s  f o r  
improving production and marketing p r a c t i c e s ,  t oge the r  
wi th  proposed s t e p s  f o r  f o s t e r i n g  t h e  needed changes, 
w i l l  be  presented  under t h r e e  Sub-Programs, r e s p e c t i v e l y  
r e l a t e d  t o  Improving Ranch Management, Regulatory Activ- 
i t i e s  and Marketing Serv ices ,  and Financing Livestock 
Development. 

Sub-Proqram - 10.1. Improving Ranch Manaqement - - 

The p r i n c i p a l  o b j e c t i v e  of t h i s  sub-program is  t o  
improve t h e  management c a p a b i l i t i e s  and management per- 
formance of the  indivudals  p r imar i ly  r e spons ib le  f o r  
d e c i s i o n s  a f f e c t i n g  r e s u l t s  of t h e  l i v e s t o c k  e n t e r p r i s e  
on farms i n  E l  Salvador. The term "ranch management4' i s  
chosen t o  emphasize t h a t  success fu l  l i v e s t o c k  production 
depends a s  much upon dec i s ions  r e l a t e d  t o  p a s t u r e  manage- 



ment and feed  produc t ion  on t h e  t o t a l  farm u n i t  a s  on 
d e c i s i o n s  more c l o s e l y  r e l a t e d  t o  t h e  breed ing  and c a r e  
of t h e  l i v e s t o c k  herd.  However, t h e  d e s i r e d  improvement 
of managerial  c a p a b i l i t y  and p r a c t i c e  i s  no t  l i m i t e d  t o  
t h e  some 400 u n i t s  wi th  h e r d s  of more than  200 head,  which 
w o ~ l d  p r o p e r l y  b e  c a l l e d  "ranches"  i n  t h e  u s e  of t h e  term 
i n  Engl ish .  Much o f  t h e  same k ind  of improved managerial  
c a p a b i l i t y  i s  needed on t h e  7,000 c rop  and l i v e s t o c k  farms 
w i t h  21 t o  200 head, and c e r t a i n  improved p r a c t i c e s  w i l l  
f i n d  a p p l i c a b i l i t y  on most of t h e  80,000 remaining farms 
and s u b s i s t e n c e  u n i t s  wi th  smal l  h e r d s  o r  on ly  one o r  
two animals.  

The need f o r  improving management c a p a b i l i t i e s  
and performance a r i s e s  because farm o p e r a t o r s  and managers 
l ack  t r a i n i n g ,  informat ion,  and mot iva t ion  f o r  e f f e c t i v e  
execut ion  of such a c t i v i t i e s  a s  t h e  following: 

a )  Recognizing d e f i c i e n c i e s  through obse rva t ion  
and use  of  r eco rds ;  

b) i d e n t i f y i n g  and app ra i s ing  a l t e r n a t i v e s  i n  
g e n e r a l  ; 

c )  t a k i n g  s t e p s  t o  s a t i s f y  n u t r i t i o n a l  needs of 
c a t t l e  through more e f f e c t i v e  u se  of p a s t u r e s  
and supplemental  f e e d s t u f f s  ; 

d )  t a k i n g  s t e p s  t o  p r o t e c t  herd  h e a l t h ;  

e) i d e n t i f y i n g  and e l i m i n a t i n g  unproduct ive  
animals ; 

f )  improving t h e  g e n e t i c  p o t e n t i a l  of t h e  he rd ;  

g )  improving t h e  s a n i t a r y  c o n d i t i o n s  surround- 
i ng  t h e  produc t ion  and shipment of mi lk ;  

h)  us ing  market in format ion  i n  s e l l i n g  l i v e s t o c k .  

Some of t h e  changes which w i l l  represen- t  t h e  
i n g r e d i e n t s  f o r  improved performance w i l l  b e  a s  fol lows:  

a )  E l imina t ing  unproduct ive  animals  ; 



constructing fences to divide pastures for 
rotation grazing; 

eliminating weeds, brush, and excessive trees 
from pastures; 

clipping pastures frequently; 

applying seed and fertilizer where their value 
can be demonstrated; 

making more effective use of present irrigation 
facilities, and constructing new facilities 
on a limited number of farms (see Adjustment 
IV, in Section V-B) ; 

managing rotation grazing so as to carry one 
or more fields of standing forage into the 
dry season; 

providing more adequate dry season forage 
through storing hay or silage, and acquiring 
the necessary additional equipment and structures 
(see Adjustment V, in Section V-B) ; 

making use of new technology for the use of 
low quality by-products and forages (such as 
cane tops, rice straw, and coffee pulp) reinforced 
with molasses, urea, and other supplements, 
when procedures are more fully worked out through 
research and test-demonstrations; 

separating cows with calves from the rest of 
the herd, and providing for creep feeding of 
calves ; 

providing adequate amounts of minerals, including 
salt; 

drilling wells and making other improvements 
in water supplies for stock; 

participating in national programs for controlling 
endemic diseases; 

protecting herd health on the individual farm; 

taking simple steps to improve the genetic 



c a p a b i l i t y  of  t h e  herd ,  i n c l u d i n g  more care -  
f u l  s e l e c t i o n  o f  b u l l s  and l i m i t e d  u s e  of  
a r t i f i c i a l  insemina t ion ;  

p )  c o n t r o l l i n g  breed ing  p e r i o d s  s o  a s  t o  p rov ide  
more f avo rab le  r e a r i n g  c o n d i t i o n s  p e r  c a l v e s ;  

q) c o n s t r u c t i n g  o r  improving s t a b l e s  and o t h e r  
farm b u i l d i n g s ,  and i n s t a l l i n g  equipment f o r  
s a n i t a r y  product ion,  s to rage ,  and shipment 
of milk;  

r )  us ing  c r e d i t  w i se ly .  

The a p p r o p r i a t e  combination of  such changes f o r  
any i n d i v i d u a l  farm u n i t  cannot be p r e d i c t e d  o r  recommend- 
ed i n  advance--it  must be worked ou t  by t h e  i n d i v i d u a l  
farm o p e r a t o r  and/or h i s  farm manager, t a k i n g  advantage 
of such in format ion  and t e c h n i c a l  a s s i s t a n c e  a s  can be 
ob ta ined  from p u b l i c a t i o n s ,  ex tens ion  personnel ,  c r e d i t  
personne l ,  v e t e r i n a r i a n s ,  commercial r e p r e s e n t a t i v e s ,  
and o t h e r  sources .  Some p r a c t i c e s  such a s  p rov id ing  s a l t  
have almost  u n i v e r s a l  a p p l i c a b i l i t y ,  b u t  many, i n c l u d i n g  
i r r i g a t i o n ,  w i l l  prove t o  b e  a p p r o p r i a t e  on on ly  a smal l  
number of u n i t s .  The p r i o r i t y  f o r  making changes and 
new investments  w i l l  a l s o  va ry  among i n d i v i d u a l  farms. 
Therefore ,  cont inuous farm p lanning  i s  i n d i s p e n s a b l e  f o r  
ach iev ing  s u c c e s s f u l  r e s u l t s  i n  u s ing  owned and borrow- 
ed r e sou rces .  S p e c i a l  e f f o r t s  f o r  developing a compre- 
h e n s i v e  long-range farm p l a n  w i l l  be needed immediately 
i n  advance of  any l a r g e  borrowings. 

Management c a p a b i l i t i e s  cannot  be f u l l y  developed 
overnight-- ins tead,  a  combination of  cons ide rab le  t r a i n -  
i ng ,  much exper ience,  and many suppor t ing  s e r v i c e s  i s  
needed. Never theless ,  cons ide rab le  improvement can be 
expected from even brief t r a i n i n g  which would a l e r t  
farm owners and managers t o  t h e  problems needing s tudy,  
t o  t h e  f a c t  tha. t  something can b e  done about t h e s e  pro- 
b l e m s ,  and t o  t h e  a v a i l a b l e  sources  of in format ion .  
Therefore ,  it i s  proposed t h a t  a  s t a r t i n g  p o i n t  i n  t h e  
sub-program f o r  improving Ranch Management should be 
t h e  development of  a s h o r t  course ,  a long t h e  l i n e s  of 
P r o j e c t  10.1.1, p r e sen ted  below. Other  suppor t ing  
a c t i v i t i e s ,  such a s  t h o s e  f o r  r e sea rch  and educat ion i n -  
co rpo ra t ed  i n  t h e  proposa l  f o r  t h e  ~ a t i o n a l  Center  o f  



A g r i c u l t u r a l  Technology ( P r o j e c t  1.1) w i l l ,  o f  cou r se ,  
r e p r e s e n t  impor tan t  c o n t r i b u t i o n s  t o  Improved Ranch Manage- 
ment. Moreover, t r a i n i n g  i n  Improved Ranch Management 
canno t  b e  f u l l y  e f f e c t i v e  w i t h o u t  such  complementary 
measures a s  t h o s e  proposed e l sewhere  f o r  improving l i v e -  
s t o c k  marke t ing  p r a c t i c e s  and f a c i l i t i e s ,  and f o r  making 
r u r a l  c r e d i t  more r e a d i l y  a v a i l a b l e .  

P r o j e c t  10.1.1 Short-Course i n  Ranch Manaqement 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  development and p re -  
s e n t a t i o n  t o  v a r i o u s  g roups  o f  a  ranch management s h o r t -  
cou r se ,  p r o v i d i n g  concen t r a t ed ,  p r a c t i c a l  t r a i n i n g  i n  
s o l v i n g  t h e  problems f aced  by ranch owners and managers, 
and by t h e  r e p r e s e n t a t i v e s  of  e d u c a t i o n a l ,  c r e d i t ,  and 
o t h e r  s e r v i c e  agenc i e s  who work w i t h  them. A s p e c i a l  
team would b e  assembled t o  p r e p a r e  c o u r s e  m a t e r i a l s  and 
make t h e  i n i t i a l  p r e s e n t a t i o n s  t o  groups  o f  workers  i n  
c r e d i t  and e d u c a t i o n a l  agenc i e s ;  some o f  t h e s e  workers ,  i n  
t u r n ,  would p r e s e n t  t h e  c o u r s e  w i t h  a p p r o p r i a t e  v a r i a t i o n s  
t o  t h e i r  c o l l e a g u e s ,  t o  t h e  owners and managers o f  l a r g e r  
r anches ,  and g r a d u a l l y  c e r t a i n  p a r t s  of  t h e  c o u r s e  would 
a l s o  b e  p r e s e n t e d  t o  g roups  of  medium-sized and s m a l l e r  
c a t t l e  p roducers ,  t o  4-C members, and t o  u n i v e r s i t y  and 
secondary  s t u d e n t s .  

Because making improvements i n  ranch management, 
e s p e c i a l l y  on t h e  l a r g e r  u n i t s ,  w i l l  o f t e n  i n v o l v e  con- 
s i d e r a b l e  u s e  o f  c r e d i t ,  i t  i s  sugges ted  t h a t  c r e d i t  
a g e n c i e s  p l a y  a  l e a d i n g  r o l e  i n  sponsor ing  t h e  cou r se ,  
i n  h e l p i n g  t o  p r e p a r e  it, and i n  p rov id ing  many of  t h e  
e a r l y  p a r t i c i p a n t s .  The M i n i s t r y  o f  A g r i c u l t u r e  and 
t h e  C e n t r a l  Bank, f o r  example, might  be  t h e  i n i t i a l  co- 
sponsors ,  and r e p r e s e n t a t i v e s  o f  bo th  p r i v a t e  banks and 
p u b l i c  c r e d i t  a g e n c i e s  such a s  ABC and MEGA should  
c o l l a b o r a t e  i n  deve lop ing  t h e  cou r se .  Primary r e s p o n s i b i l -  
i t y  shou ld  rest w i t h  a  team working f u l l - t i m e ,  and composed 
approx imate ly  a s  fo l lows :  

1 bank r e p r e s e n t a t i v e  hav ing  a  good background i n  
c r e d i t  o p e r a t i o n s  and c a t t l e  p roduc t i on ;  

1 l i v e s t o c k  s p e c i a l i s t  w i t h  a  good g e n e r a l  under- 
s t a n d i n g  o f  t h e  c a t t l e  i n d u s t r y ;  



1 agronomist w i th  a  good unders tanding of p a s t u r e s ,  
ha rves t ed  forage ,  i r r i g a t i o n  p r a c t i c e s ,  and 
animal n u t r i t i o n ;  

1 v e t e r i n a r i a n  w e l l  q u a l i f i e d  i n  g e n e r a l  c a t t l e  
h e a l t h  problems a s  r e l a t e d  t o  ranch ope ra t ions ;  

1 ranch economist wi th  a  good unders tanding of 
management p r i n c i p l e s ,  p lanning and account ing 
techniques ,  agronomy, and animal husbandry. 

Informat ion from o t h e r  c o u n t r i e s  as w e l l  as from 
l o c a l  r e sea rch  and exper ience should be  f u l l y  used, and 
i t  may be adv i sab le  t o  b r i n g  i n  exper ienced p r o f e s s i o n a l s  
t o  review course  m a t e r i a l s  i n  t h e  l a t e r  s t a g e s  of t h e i r  
p repa ra t ion .  A t  l e a s t  one o r  two m e m b e r s  of  t h e  t e a m  
should b e  ass igned  t o  p repa re  and p r e s e n t  t h e  cour se  over  
a  cont inuous pe r iod  of  a t  l e a s t  a  year .  Other members 
might p a r t i c i p a t e  f o r  s h o r t e r  pe r iods ,  s o  t h a t  t h e  t o t a l  
i n p u t s  dur ing  t h e  f i r s t  year  would be 50 man months of 
t h e  t i m e  of  Salvadoran t e c h n i c i a n s  and 1 5  man months of 
f o r e i g n  t e c h n i c a l  a s s i s t a n c e  personnel ,  p l u s  a  f u l l - t i m e  
s e c r e t a r y  and a  d r i v e r  f o r  a  four-wheel-drive veh ic l e .  
The rea f t e r ,  p r e s e n t a t i o n  of t h e  covy-s would b e  inco rpora t ed  
a s  p a r t  of t h e  r e g u l a r  a c t i v i t y  of  c r e d i t  and educa t iona l  
agenc ies .  

The f u l l  course  would need t o  be scheduled f o r  
approximately t e n  l e c t u r e  and d i scuss ion  pe r iods  of a t  
l e a s t  2 hours  each, p l u s  a  f u l l  day o r  more f o r  v i s i t i n g  
two o r  t h r e e  ranches  and o t h e r  f a c i l i t i e s .  Some of t h e  
p r i n c i p a l  t o p i c s  would inc lude  t h e  r o l e  o f  management on 
ranches ,  t h e  u s e  o f  farm records ,  t h e  b a s i c s  of c a t t l d  
n u t r i t i o n ,  t h e  techniques  f o r  improving t h e  product ion 
and u t i l i z a t i o n  of  fo rage  from p a s t u r e s ,  t h e  techniques  
of producing and us ing  supplementary f o r a g e  and f e e d s t u f f s  
f o r  t h e  d ry  season,  p ro-edures  f o r  p r o t e c t i n g  he rd  h e a l t h ,  
procedures  f o r  i d e n t i f l i n g  unproduct ive  animals and f o r  
improving t h e  g e n e t i c  composit ion of t h e  herd ,  p lanning 
f o r  w i s e  u se  of  c r e d i t ,  loan  and c o l l e c t i o n  procedures ,  
and p r a c t i c e  i n  i d e n t i f y i n g  and eva lua t ing  management 
a l t e r n a t i v e s  i n  r e s p e c t  t o  a  v a r i e t y  of problems. 

. 
The f i r s t  p r e s e n t a t i o n  of t h e  course ,  on a t r i a l  

b a s i s ,  should begin  no l a t e r  than  t h e  middle of t h e  yea r ,  
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s o  t h a t  t h e  r e s u l t s  could be eva lua t ed  and cons idered  
i n  subsequent mod i f i ca t ion  and i n  a d d i t i o n a l  p re sen ta -  
t i o n s .  The p a r t i c i p a n t s  f o r  t h i s  t r i a l  run  should i n -  
c l u d e  a t  l e a s t  one o r  two r anche r s  a s  w e l l  a s  s e v e r a l  
ex t ens ion  workers and c r e d i t  s p e c i a l i s t s ,  w i t h  a t o t a l  
o f  no more than  10 o r  12 t r a i n e e s .  T h e r e a f t e r ,  t h e  
cou r se  could b e  p re sen ted  t o  groups no l a r g e r  than  about 
25 i n d i v i d u a l s ,  focus ing  f i r s t  on r e p r e s e n t a t i v e s  of 
c r e d i t  agenc ies  and ex t ens ion  workers s o  t h a t  a t  l e a s t  
25 of each would b e  prepared  t o  work f u l l - t i m e  t h e r e a f t e r  
i n  h e l p i n g  r anche r s  t o  develop improved management p l a n s ,  
i n c l u d i n g  p rov i s ion  f o r  t h e  u s e  of t h e  c r e d i t  needed t o  
p u t  t h e  p l a n s  i n t o  e f f e c t .  

Goals f o r  p r e s e n t a t i o n  of t h e  cou r se  m a t e r i a l s  
would b e  t o  reach  some 60 o r  more program l e a d e r s  du r ing  
t h e  f i r s t  year ,  a  t o t a l  o f  300 t e c h n i c i a n s  and program 
a d m i n i s t r a t o r s  by t h e  end of  t h e  second year ,  and some 
3,000 farm owners, managers, workers,  and s t u d e n t s  by 
t h e  end of  f i v e  yea r s .  A t  p r e s e n t  t h e r e  a r e  on ly  about 
25 p r o f e s s i o n a l s  i n  v a r i o u s  phases  of c a t t l e  p roduc t ion  
working i n  government agenc ies .  

The c o s t  of developing t h e  cou r se  and p r e s e n t i n g  
i t  dur ing  t h e  f i r s t  yea r  might b e  whol ly  o r  p a r t i a l l y  
absorbed by r e g u l a r  budgets  f o r  c r e d i t  a c t i v i t i e s ,  ex- 
t e n s i o n ,  and l i v e s t o c k  development, o r  it might be ob ta in -  
ed from a g r a n t  o r  o t h e r  s p e c i a l  funds .  An e s t ima ted  
budget  fol lows:  

Salvadoran s p e c i a l i s t s  50 man months C 90,000 
Foreign s p e c i a l i s t s  15  " I I 87,300 
Bi - l ingua l  s e c r e t a r y  1 2  " I I 7 ,200 
Dr iver  12 " I1 2,400 
Four-wheel d r i v e  v e h i c l e  one 8,000 
Misc. equipment and s u p p l i e s  10,000 

T o t a l  204,900 

Sub-Proqram 10.2 Requlatory A c t i v i t i e s  and Marketinq 
S e r v i c e s  

Adequate laws and t h e i r  s t r i c t  enforcement a r e  of  
pr imary importance f o r  e s t a b l i s h i n g  an i n s t i t u t i o n a l  
environment f avo rab le  t o  i nc reased  produc t ion  and 
consumption of meat and d a i r y  p roduc t s .  Much of t h e  



necessary  r e g u l a t o r y  a c t i v i t y  r e l a t e s  t o  procedures  in -  
volved i n  marketing, which a r e  a l s o  a f f e c t e d  by t h e  a v a i l -  
a b l e  f a c i l i t i e s  and technology. Hence, it seems a p p r o p r i a t e  
t o  cons ider  a  broad combination of r e g u l a t o r y  a c t i v i t i e s  
and marketing s e r v i c e s  under a  s i n g l e  sub-program. 

The Min i s t ry  of A g r i c u l t u r e  i s  f u l l y  aware of t h e  
need f o r  an adequate l e g a l  framework t o  suppor t  t h e  pro- 
duc t ion  and marketing of c a t t l e ,  meat, and d a i r y  products .  
I t  i s  now i n  t h e  process  of reviewing e x i s t i n g  laws and 
i n  f o s t e r i n g  new l e g i s l a t i o n  where needed. The Department 
of  Publ ic  Health i s  cooperat ing.  A l i s t  o f  c u r r e n t  laws 
and r e g u l a t i o n s  which a f f e c t  t h e  l i v e s t o c k  i n d u s t r y  h a s  
been prepared by t h e  Legal Department of t h e  Min i s t ry .  

The c u r r e n t  review of  l e g i s l a t i o n  h a s  a l r e a d y  r e s u l t -  
ed i n  p rog res s  on such l e g i s l a t i o n  a s  a  meat i n s p e c t i o n  
law; a  b i l l  r e g u l a t i n g  t h e  product ion,  p rocess ing ,  and 
d i s t r i b u t i o n  o f  milk;  and r e v i s i o n  of l e g i s l a t i o n  r e l a t i n g  
t o  pledging of  l i v e s t o c k  a s  c o l l a t e r a l  f o r  loans .  Depend- 
ing ,  i n  p a r t ,  upon r e s u l t s  of  p r e s e n t  a c t i v i t i e s ,  f u r t h e r  
d e t a i l e d  s t u d i e s  wi th  t h e  h e l p  of s p e c i a l  c o n s u l t a n t s  may 
prove d e s i r a b l e .  

The r e v i s i o n  of l e g i s l a t i o n  and r e g u l a t o r y  pro- 
cedures  should l ead  t o  such r e s u l t s  a s  t h e  following: 

a )  The f r e e  movement of meat w i t h i n  E l  S:~lvador,  
s o  th ' j t  it can b e  s o l d  anywhere provid ing  it 
complies with n a t i o n a l  s a n i t a r y  and grad ing  
requirements ;  

b)  S i m p l i f i c a t i o n  of t h e  "Carta de Venta" t o  
speed up t r a71s fe r  of t i t l e  t o  l i v e s t o c k  s o l d ;  

c )  Improved s ~ n i t a r y  c o n t r o l  and more economic 
ope ra t ion  o f  l i v e s t o c k  s a l e s  yards  and s l a u g h t e r  
f a c i l i t i e s ;  

d )  Adequate l e g a l  p r o t e c t i o n  f o r  c r e d i t o r s  whose 
loans  a r e  secured by c a t t l e  and o t h e r  c h a t t e l s .  
Enforcement of  s eve re  p e n a l t i e s  f o r  t h e  un- 
au tho r i zed  s a l e  o f  mortgaged p rope r ty ;  



e )  Development of  a p p r o p r i a t e  g rades  and s t anda rds  
f o r  u se  i n  marketing l i v e s t o c k ,  meat, and d a i r y  
produc ts  i n  E l  Salvador;  

f )  Improved sanita'lry c o n t r o l  i n  t h e  wholesa l ing  
and r e t a i l i n g  of meat; 

g )  Improved s a n i t a r y  c o n t r o l  r e l a t i n g  t o  t h e  p ~ o -  
duc t ion ,  p rocess ing ,  and d i s t r i b u t i o n  of  milk;  

h )  Adequate procedures  f o r  i n s p e c t i o n  and enforce-  
ment t o  a s s u r e  compliance wi th  such laws and 
r e g u l a t i o n s  a s  t hose  mentioned above. 

Once an adequate  l e g a l  and r e g u l a t o r y  framework 
h a s  been developed, major educa t iona l  e f f o r t s  w i l l  b e  
needed t o  encourage producers  and marketing o r g a n i z a t i o n s  
t o  comply with  and t a k e  advantage of t h e  new requirements .  
S p e c i a l  e f f o r t s  may b e  needed i n  promoting compulsory 
and/or v o l u n t a r y  programs aimed a t  e l i m i n a t i n g  o r  reducing 
t h e  inc idence  o f  some of t h e  major d i s e a s e s  such a s  
b r u c e l l o s i s  and t u b e r c u l o s i s .  There w i l l  a l s o  b e  need f o r  
i n t e n s i f i c a t i o n  of  s e r v i c e  a c t i v i t i e s  i n  markefing--with 
more c a t t l e  market by  grade  and by weight ,  f o r  example, 
market news a c t i v i t i e s  w i l l  become more meaningful and 
should b e  expanded. I n t e n s i f i e d  s e r v i c e s  t o  i n c r e a s e  
t h e  a v a i l a b i l i t y  and reduce t h e  c o s t  o f  farm i n p u t s  w i l l  
a l s o  b e  needed. A s p e c i a l  c a s e  i s  t h e  need f o r  making 
s u p e r i o r  germ plasm a v a i l a b l e ,  p a r t l y  through a r t i f i c i a l  
insemina t ion ,  and perhaps  p a r t l y  through c o n t r a c t  procure- 
ment and d i s t r i b u t i o n  of  purebred o r  o t h e r  b u l l s .  

The need f o r  expanding t h e  Marketing Department 
w i t h i n  t h e  Direcci6n General  de  Economia Agr i co l a  y  Pla-  
n i f i c a c i 6 n  of t h e  Min i s t ry  of  A g r i c u l t u r e ,  s o  t h a t  i t  
can  t a k e  a  l ead ing  p a r t  i n  p rov id ing  needed market ing 
s e r v i c e s  and a s s i s t  i n  t h e  p lanning  of needed f a c i l i t i e s ,  
h a s  a l r e a d y  been noted under Program 3 .  

Continuous a n a l y s i s  and p lanning  w i l l  b e  needed 
wi th  r e s p e c t  t o  new f a c i l i t i e s ,  a l though t h e  immediate 
needs wi th  r e s p e c t  t o  marketing c a t t l e ,  meat, and d a i r y  
p roduc t s  a r e  no t  extremely l a r g e .  Cur ren t  e f f o r t  toward 
p lanning  f o r  a  model s laughte rhouse  have a l r e a d y  been 
mentioned under Sub-program 3.3. Th i s  and o t h e r  p r i v a t e  
inves tments  i n  d a i r y  p roces s ing  and i n  r e t a i l  meat and 



bu lk  milk o u t l e t s  a r e  es t imated  t o  t o t a l  $4 m i l l l o n  f o r  
t h e  1970-74 pe r iod .  Although t h e s e  a r e  expected t o  b e  
investments  by t h e  p r i v a t e  s e c t o r ,  some p u b l i c  a s s i s t a n c e  
i n  planning and ob ta in ing  c r e d i t  may be  needed. Inves t -  
ments a long t h e  same l i n e s  f o r  t h e  1975-79 pe r iod  a r e  
e s t ima ted  a t  on ly  $1.9 m i l l i o n .  Add i t i ona l  o p e r a t i n g  
c a p i t a l ,  o f  course ,  w i l l  a l s o  b e  needed when t h e s e  f a c i l -  
i t i e s  begin  t o  func t ion .  

A l t e r n a t i v e s  w i th  r e s p e c t  t o  improving t h e  market- 
i n g  of milk dese rve  s p e c i a l  s tudy  b e f o r e  p u b l i c  p o l i c i e s  
a r e  e s t a b l i s h e d  and p r i v a t e  investments  made. I t  i s  
e s t ima ted  t h a t  on ly  6 . 3  pe rcen t  of  t o t a l  milk produc t ion  
r eaches  process ing  p l a n t s  and on ly  28 pe rcen t  of t h i s  is 
p a s t e u r i z e d .  Thus t h e  g r e a t e r  p a r t  of  t h e  f l u i d  milk s o l d  
i n  t h e  country ,  e s p e c i a l l y  i n  t h e  o u t l y i n g  s e c t i o n s ,  i s  
n o t  pas t eu r i zed ,  a l though t h e  count ry  h a s  s i x  p l a n t s  wi th  
p a s t e u r i z i n g  f a c i l i t i e s .  Lack of  r e f r i g e r a t i o n  i n  homes 
and i n  d i s t r i b u t i o n  channels  t e n d s  t o  encourage t h e  u s e  
o f  powdered milk i n s t e a d  of  f l u i d  milk.  Much of t h e  
powdered milk i s  imported a t  p r e s e n t ,  b u t  t h e  count ry  
does  have one powdered milk p l a n t  and another  under 
c o n s t r u c t i o n .  

The f u t u r e  p o s s i b i l i t i e s  o f  milk s u b s t i t u t e s  based 
l a r g e l y  on vege tab l e  sources  a l s o  need t o  b e  cons idered  
i n  t h i s  connect ion.  Changes i n  p u b l i c  p o l i c y  wi th  r e s p e c t  
t c  encouragement of expansion of milk produc t ion  may b e  
neces sa ry  i n  t h e  f u t u r e  i f  more economical a l t e r n a t i v e s  
t c  milk a r e  developed. 

L i t t l e  doubt can e x i s t ,  however, t h a t  something 
needs  t o  b e  done t o  make l i m i t e d  changes i n  t h e  f a c i l i t i e s  
and v a s t  improvements i n  t h e  p r a c t i c e s  used i n  market ing 
t h e  98 pe rcen t  of  t h e  milk supply  which i s  no t  pas t eu r i zed .  
Most of t h i s  i s  conver ted t o  cream, cheese,  and b u t t e r  
o r  s o l d  i n  an a d u l t e r a t e d  form which c o n t a i n s  15 t o  20 
p e r c e n t  water .  Skim milk and whey t end  t o  be  wasted. 
The i n s t a l l a t i o n  of bulk  d i s p e n s e r s  f o r  r e t a i l  milk s a l e s  
i s  one s t e p  which might h e l p  t o  reduce a d u l t e r a t i o n  and 
improve s a n i t a r y  c o n d i t i o n s  i n  milk d i s t r i b u t i o n .  This  
would r e p r e s e n t  o n l y  a  r e l a t i v e l y  smal l  amount of  p r i v a t e  
investment,  b u t  t e c h n i c a l  a s s i s t a n c e  o r  permiss ive  a c t i o n  
may b e  r equ i r ed .  



Table VII-5 ~dditional Capital Requirements For Marketing Livestock, 
Meat and Dairy Products 

(Thousand of colones, constant 1970 prices) 

Type of facility 

Dairy processing facilities 
(private). ........................ 

Bulk milk distribution systems 
(private) ......................... 

Facilities for handling livestock 
ae principal concentration points. 

Additional meat packing plants 
(private) ........................ 

Meat distribution retail outlets 
(private) ....................... 

Total.. ............... 

1970- 
1974 

1,150 1,150 2,250 2,250 6,800 

100 100 20 0 

70 70 70 70 28 0 

2,500 500 3,000 6,000 12,000 

250 250 500 500 1,500 

4,070 1,970 5,920 8,820 20,780 

1975- 
1979 

1980- 
1984 

1985- 
1990 

Total 1970- 
1990 



The main public  investments proposed t o  support 
l ives tock marketing during t h e  1970-79 decade a r e  fo r  t h e  
development of improved sales-yards fo r  c a t t l e  a t  various 
assembly points  throughout the  country. The t o t a l  invest-  
ment i n  such f a c i l i t i e s  during t he  decade i s  estimated 
a t  only $140,000, bu t  t h i s  i s  a very s t r a t e g i c  item i n  
improving l ivestock marketing p rac t i ces ,  and should receive  
immediate a t t en t i on  along t h e  l i n e s  of t h e  following pro- 
j e c t  proposal. 

Project  10.2.1. Developinq Modern Sales-Yards a t  Live- 
stock Assembly Points  (projec t  i n  development) 

A s  c a t t l e  move from t h e  farm where they or ig inated  
t o  consumption centers ,  they a r e  sold and resold  i n  muni- 
c i p a l  t iansues  along the  way. F a c i l i t i e s  fo r  unloading, 
holding, watering, feeding, weighing, and loading i n  
these  tianques a r e  almost non-existent. C a t t l e  a r e  sold  
by t he  head, enter  and leave t h e  tianque on foot ,  and l o se  
a considerable amount of weight i n  t h e  t o t a l  process.  The 
frequent s e l l i n g  and re - se l l ing  of c a t t l e  along t h e  way 
may be t h e  r e s u l t ,  i n  pa r t ,  of t he  lack of appropriate  
f a c i l i t i e s  fo r  more object ive  s e l l i n g  procedures and fo r  
providing t r a n s i t  feeding without a change of ownership. 
More research on weight losses  i s  needed, bu t  it would 
not be surpr i s ing  t o  f i nd  t h a t  they approach 5 percent 
on a s i ng l e  move- 

The present  p ro jec t  provides fo r  t h e  construct ion 
of approximately f i v e  modern sales-yards a t  some of t he  
p r inc ipa l  assembly po in t s  along p r inc ipa l  marketing routes .  
The object ive  would be not only t o  serve loca l  needs, bu t  
a l s o  t o  provide p i l o t  u n i t s  of various s izes ,  so  a s  t o  
permit t e s t i n g  of models which could l a t e r  b e  duplicated 
a t  o ther  points .  The Ministry has already indicated i t s  
i n t e r e s t  i n  developing t h r ee  such un i t s ,  by including 
them i n  t h e  current  five-year plan. 

Each sales-yard would need t o  provide ramps fo r  
loading and unloading c a t t l e ,  sca les ,  holding pens with 
arrangements f o r  feeding and watering, and an o f f i c e  fo r  
con t ro l  of operations. Appropriate charges would be made 
t o  cover t he  cos t  of the  services  rendered. In  some cases 
publ ic  land may be ava i lab le  f o r  construct ion,  while i n  



o t h e r s  land a c q u i s i t i o n  may b e  necessary.  A t o t a l  
budget of $70,000 i s  proposed f o r  t h e  1970-74 per iod .  

Sub-Proqram 10.3. Financinq Livestock Development 

S i z e a b l e  new investments,  both on farms and e l s e -  
where, w i l l  b e  r equ i r ed  i f  t h e  goa l s  of t h e  Livestock 
Development Program a r e  t o  b e  r e a l i z e d .  Producers and 
marke te rs  can n a t u r a l l y  b e  expected t o  provide  p a r t  
of  t h e  a d d i t i o n a l  c a p i t a l ,  bu t  much of  it w i l l  need t o  
b e  extended a s  long-term, intermediate-term, and s h o r t  
-term c r e d i t  by p u b l i c  and p r i v a t e  f i n a n c i a l  i n s t i t u -  
t i o n s  a s  w e l l  a s  by i n d i v i d u a l  l ende r s .  

For t h i s  t o  t a k e  p l ace ,  d e f i c i e n c i e s  of t h e  i n s t i -  
t u t i o n a l  l ending  system w i l l  need t o  b e  remedied, along 
l i n e s  which have a l r e a d y  been noted under Program 4. 
Not on ly  must new sources  of  c r e d i t  be  made a v a i l a b l e ,  
b u t  much more emphasis must be p laced  on in t e rmed ia t e  
t o  long-term c r e d i t  f o r  farm improvements. Th.e f a c t  
t h a t  MEGA h a s  been a b l e  t o  make o n l y  286 loans  i n  response 
t o  1,222 a p p l i c a t i o n s  i s  sugges t ive  of  t h e  problem. Loan 
procedures  need t o  b e  r e l a t e d  more c l o s e l y  t o  t h e  needs 
r evea led  b y  i n d i v i d u a l  farm planning,  and t h e  mechanics 
of  handl ing a p p l i c a t i o n s  and funds need t o  be s i m p l i f i e d .  
Such changes w i l l  r e q u i r e  i n t e n s i v e  e f f o r t s  and c l o s e  
coopera t ion  by t h e  Min i s t ry  of Agr i cu l tu re ,  t h e  i n s t i t u -  
t i o n a l  l ende r s ,  and o t h e r  i n t e r e s t e d  agencies .  

Assuming t h a t  a  f avorab le  i n s t i t u t i o n a l  environ- 
ment can be developed, t h e  need f o r  l ending  t o  suppor t  
improved ranch management dur ing t h e  1970-79 decade i s  
es t imated  a t  some $65 m i l l i o n .  This  e s t i m a t e  i s  der ived  
from t h e  fo l lowing  assumptions: 

a )  An i n c r e a s e  i n  annual ou tpu t  of  c a t t l e  and 
milk dur ing  t h e  decade of $72 mi l l i on ,  a s  
i n d i c a t e d  by t h e  product ion goa l s ;  

b )  A marginal  c a p i t a l  ou tput  r a t i o  of  1 . 2  t o  1; 

c )  Borrowings equal  t o  75 pe rcen t  of t h e  addi t ion-  
a l  investment.  



More s p e c i f i c a l l y ,  w i th  r e f e r e n c e  t o  t h e  k i n d s  
of  changes involved i n  achieving t h e  i n d i c a t e d  g a i n s  i n  
ou tpu t ,  it  i s  assumed t h a t  investments  i n  i r r i g a t i n g  
p a s t u r e s  and i n  p rov id ing  hay  and s i l a g e  f o r  t h e  d r y  
season w i l l  be  completed up t o  t h e  f u l l  l e v e l s  s p e c i f i e d  
under Adjustments I V  and V i n  s e c t i o n  V-B. These changes 
would account f o r  an a d d i t i o n a l  ou tpu t  of e11.66 m i l l i o n ,  
w i th  a  t o t a l  a d d i t i o n a l  p r i v a t e  investment of C32.3 m i l l i o n ,  
and a d d i t i o n a l  u se  of c r e d i t  es t imated  a t  e23 m i l l i o n .  
The marginal  c a p i t a l / o u t p u t  r a t i o  f o r  t h e s e  two a d j u s t -  
ments i s  about 2.8 t o  1, b u t  r e l a t i v e l y  c o s t l y  investments  
a r e  involved,  e s p e c i a l l y  i n s o f a r  a s  i r r i g a t i o n  i s  concern- 
ed.  

I n  a d d i t i o n ,  it i s  assumed t h a t  a  t o t a l  of 10,000 
o f  t h e  l a r g e r  producers ,  i nc lud ing  most of t h o s e  a f f e c t -  
ed by Adjustments I V  and V, w i l l  make s i g n i f i c a n t  i n v e s t -  2 
ments i n  improving t h e i r  p a s t u r e s  through b u i l d i n g  f ences  
t o  permit  r o t a t i o n  graz ing ,  through p rov id ing  a d d i t i o n a l  8 
s tock  wa te r ing  f a c i l i t i e s ,  and through e s t a b l i h  i n g  i m -  3 Q 
proved s t a n d s  of  g r a s s .  A farm u n i t  w i t h  32 h e c t a r e s  of  '? 
p a s t u r e  and 80 head of  c a t t l e  would b e  l i k e l y  t o  i n v e s t  =d 
around e l 6 8  p e r  head o r  e425 p e r  h e c t a r e  i n  making t h i s  s 

'? 
combination of  improvements, o r  l e s s  i f  on ly  p a r t  o f  t h e  L 

package were needed. A t  an average of  e l20  p e r  head f o r  2 
300,000 head of  c a t t l e  on t h e  10,000 u n i t s ,  t h e  t o t a l  'a 
investment  would b e  e36 m i l l i o n ,  of  which some e28 m i l l i o n  
would probably b e  borrowed. 

Simple improvements i n  p r a c t i c e s  and i n  t h e  p roduc t ive  
p o t e n t i a l  of  t h e  herd ,  which r e q u i r e  p r a c t i c a l l y  no new 
investments ,  w i l l  account f o r  a  s i g n i f i c a n t  s h a r e  of t o t a l  
a d d i t i o n a l  ou tpu t  over  t h e  decade. The g radua l  r ep l ace -  
ment of work oxen by o t h e r  animals producing more meat 
p e r  u n i t  of  fo rage  consumed, o r  by cows t o  produce milk 
f o r  home consumption on smal l  farms, i s  an example of  one 
such source  of  added o- i tpu t .  This  change can b e  expected 
t o  t a k e  p l a c e  a s  r a p i l l y  a s  improved f eede r  roads  permi t  
t h e  u s e  o f  motor t r a n s p o r t  i n  p l a c e  of t h e  ox-car t ,  a s  
e x i s t i n g  t r a c t o r s  a r e  equipped w i t h  c u l t i v a t o r s ,  and 
a s  smal l  motorized equipment r e p l a c e s  t h e  ox i n  o t h e r  
t a s k s .  

Another example r e l a t e s  t o  t h e  e f f i c i e n c i e s  which 
can b e  ga i r e  d  i n  feed ing  milk cows, a s  t h e i r  p roduc t ive  



p o t e n t i a l  i n c r e a s e s  and a s  l i m i t e d  amounts of concen t r a t e s  
a r e  used t o  supplement t h e  n u t r i e n t s  provided by forage .  
D r .  Wade Gregory, i n  a 1967 r e p o r t  e n t i t l e d  "Examples and 
I d e a s  f o r  u s ing  Farm Management Analys i s  i n  E l  Salvador" ,  
p o i n t s  o u t  t h a t  t h e  p ropor t ion  of t o t a l  n u t r i e n t  consumption 
used f o r  milk product ion w i l l  i n c r e a s e  from 1 2  p e r c e n t  
f o r  a cow producing on ly  1,000 pounds annual ly  t o  41  per-  
c e n t  f o r  a cow producing 5,000 pounds annual ly .  With 
l i m i t e d  improvement of p roduc t ive  c a p a b i l i t y  through 
c u l l i n g  and breeding,  and wi th  very  modest u s e  of concen t r a t e  
f eeds  t o  supplement p a s t u r e s ,  t h e  ou tpu t  of milk could 
t h u s  be  inc reased  f i v e f o l d  i n  many he rds ,  wi thout  apprec i ab le  
c a p i t a l  investment .  

Other miscel laneous types  of investments  a r e  e s t ima t -  
ed a t  $18 m i l l i o n ,  g iv ing  an aggrega te  a d d i t i o n a l  i n v e s t -  
ment of $86 m i l l i o n ,  wi th  aggrega te  borrowings of $65 
m i l l i o n .  

The bulk of t h e  065 m i l l i o n  of  a d d i t i o n a l  c r e d i t  
w i l l  b e  extended t o  some 10,000 l i v e s t o c k  producers  w i t h  
a t o t a l  herd  o f  300,000 t o  400,000 head. More than  h a l f  
o f  t h e  c r e d i t  w i l ?  ;obably go t o  some 3,000 producers  
w i th  a t o t a l  of  200,000 head o r  more. 

Under f avorab le  cond i t ions ,  a c r e d i t  agent  work- 
i n g  wi th  c l o s e  coopera t ion  from a l i v e s t o c k  ex tens ion  
s p e c i a l i s t  and a v e t e r i n a r i a n  can b e  expected t o  a s s i s t  
a t  l e a s t  25 ranchers  annual ly  i n  p repa r ing  comprehensive 
ranch development p l a n s  and corresponding loan  a p p l i c a t i o n s .  
With 50 such teams a t  work, a t o t a l  o f  a t  l e a s t  1,250 
r anche r s  could b e  a s s i s t e d  annual ly .  This  i s  approximate- 
l y  t h e  s c a l e  of  a c t i v i t y  needed t o  make 10,000 loans  
based on ranch development p l a n s  between 1972 and 1979. 
A p a r t  of t h e  t o t a l  c r e d i t  needed, of course ,  w i l l  b e  i n  
smal l  l oans  no t  based on such comprehensive planning.  

Nearly h a l f  t h e  t o t a l  investments  t o  be made by 
t h e  10,000 producers  w i l l  be  i n  s t r u c t u r e s ,  i nc lud ing  
fences ,  s tock  water  w e l l s ,  b u i l d i n g s ,  and i r r i g a t i o n  
f a c i l i t i e s .  Not more t h a n  20 p e r c e n t  of t h e  t o t a l  should 
b e  inves t ed  i n  a d d i t i o n a l  cat t le ,  t h e  bulk of which should 
be i n  c a t t l e  r e t a i n e d  from t h o s e  r a i s e d  on t h e  farm. The 
remainder of  t h e  a d d i t i o n a l  investment m u l d  r e p r e s e n t  
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increased use of c a p i t a l  f o r  operat ing expenses and for  
such improvements a s  c lear ing,  seeding, and f e r t i l i z i n g  
pas tures .  

The est imates presented here  are ,  of course, only 
preliminary approximations which w i l l  need t o  be re f ined  
through a fu l l - s ca l e  f e a s i b i l i t y  study before  a  loan re-  
quest  can be  developed fo r  presenta t ion t o  an in ternat ion-  
a l  lending agency. However, t h e  present  da ta  s t rongly  
suggest t h a t  it would be appropriate  t o  proceed with such 
a f e a s i b i l i t y  study, as  a  preliminary t o  a  loan proposal 
which might a l s o  include financing f o r  some of t h e  market- 
ing  f a c i l i t y  construct ion proposed f o r  t h e  1970-79 decade, 
a s  wel l  a s  f o r  ce r t a in  research, educational,  and se rv ice  
a c t i v i t i e s  needed t o  support t h e  l ivestock development 
program, and not provided fo r  otherwise. 

A s  a lready emphasized, a  major loan t o  support l ive -  
stock development can be meaningful and worthwhile only 
a s  p a r t  of a  comprehensive and coordinated program i n  which 
research and educational a c t i v i t i e s ,  a  favorable i n s t i t u -  
t i o n a l  environment with respect  t o  regula tory  a c t i v i t i e s  
and marketing services ,  and e f f e c t i - - -  organizat ions and 
procedures f o r  extending c r e d i t  w i l l  a l l  play major ro l e s .  

The P r i o r i t i e s  

I n  t h e  in t roductory  por t ion  of t h i s  chapter it was 
noted t h a t  proqrams, which tend t o  be open-ended and i m -  
plemented through plans developed per iodical ly ,  a r e  not 
subject  t o  t h e  same kind of pre-evaluation a s  p ro j ec t s ,  
which can be f u l l y  speci f ied  i n  a  quan t i t a t i ve  manner 
before they a r e  i n i t i a t e d .  Hence, t h e  primary need here  
i s  t o  speci fy  p r i o r i t i e s  among t h e  various p ro j ec t s  which 
represent  contr ibut ions  under t he  various programs of 
t h e  a g r i c u l t u r a l  sec tor ,  and espec ia l ly  among t h e  invest-  
ment-type p ro jec t s ,  wl-ich represent  l a rge  inputs  of re-  
sources, of ten  involving i n t e rna t i ona l  financing. 

I t  would not be meaningful t o  p lace  a l l  such pro- 
j e c t s  i n  a  s i ng l e  hierarchy, inasmuch a s  many of them 
must proceed concurrently,  under t h e  r e spons ib i l i t y  of 
various agencies, using the  t a l e n t s  of various kinds of 
profess ionals  and workers, with f i nanc i a l  resources 
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o r i g i n a t i n g  from v a r i o u s  semi-independent sources ,  and 
w i t h  t h e  b e n e f i t s  t o  b e  expected from t h e  cons ide rab le  
degree  of complementarity among t h e  p m  j  e c t s  and t h e  
a v a i l a b l e  r e sou rces .  Furthermore, it i s  necessary  t o  
d i s t i n g u i s h  between t h e  immediate urgency o f  under tak ing  
an e n t i r e  p r o j e c t  and t h e  urgency of under tak ing  l i m i t e d  
p r e p a r a t o r y  work a s  a b a s i s  f o r  f u l l  implementation of 
t h e  p r o j e c t  a t  a l a t e r  d a t e .  

Accordingly,  t h e  most u s e f u l  procedure  appears  t o  
b e  t h a t  of  grouping t h e  p r o j e c t s  i n  t h r e e  c l a s s e s ,  d e l i n e a t e d  
a s  fol lows:  

I.  Investment and Rela ted  P r o j e c t s  whose imple- 
mentat ion should proceed immediately. 

11. Investment and Rela ted  P r o j e c t s  whose imple- 
mentat ion w i l l  b e  u r g e n t l y  needed du r ing  t h e  
1970-79 decade, s u b j e c t  t o  completion of any 
necessary  p r e p a r a t o r y  a c t i o n  and f u r t h e r  eva- 
l u a t i o n .  

111. Other p r n i e c t s  of  importance.  

The remainder of t h i s  s e c t i o n  w i l l  p r e s e n t  t h e  
r e s u l t s  of such a c l a s s i f i c a t i o n ,  wi th  b r i e f  comments on 
t h e  r ea sons  and c o n d i t i o n a l  requirements .  P r i o r i t y  r a t i n g s  
a r e  not impl ied  b y  t h e  o r d e r  of p r e s e n t a t i o n  w i t h i n  each 
group. 

I .  Investment and Rela ted  P r o j e c t s  Whose Implementation 
Should Proceed Immediately 

a )  P r o j e c t  1.1 E s t a b l i s h i n q  a Nat iona l  Cente r  f o r  
A q r i c u l t u r a l  Technoloqy. Development of t h i s  
p r o j e c t  i s  w e l l  advanced up t o  t h e  p r e s e n t ,  
and it i s  s o  u r g e n t l y  needed i n  a t t a i n i n g  t h e  
g o a l s  of t h e  1970-79 decade and i n  prov id ing  
an accumulation o f  r e s e a r c h  r e s u l t s  b a s i c  t o  
a t t a i n i n g  t h e  g o a l s  of  t h e  1980-89 decade t h a t  
implementation i s  n o t  on ly  u rgen t ,  b u t  of t o p  
p r i o r i t y  among t h e  p r o j e c t s  i n  t h i s  C la s s .  



b) P r o j e c t  2.2 I r r i q a t i o n  Development i n  The Za- 
p o t i t d n  Val ley.  This  p r o j e c t  i s  advanced t o  
t h e  p o i n t  where implement;..tion h a s  been 
i n i t i a t e d  wi th  l i m i t e d  resources .  I t ' s  s i g -  
n i f i c a n c e  a s  a  p i l o t  p r o j e c t  f o r  a  broad pro- 
gram of h y d r a u l i c  development p l a c e s  it i n  
C l a s s  I.  To suppor t  development of  t h e  Zapo- 
t i t d n  p r o j e c t  and t h e  e n t i r e  program of i rr i-  
g a t i o n  development, an immediate s t a r t  i s  a l s o  
needed on P r o j e c t  2.1. Research and Test-De 
mons t ra t ion  A c t i v i t i e s  on P r i v a t e l y  I r r i q a t e d  
Farms, a s  w e l l  a s  i n t e n s i f i c a t i o n  of  e f f o r t s  
f o r  c o l l e c t i n g  hydro log ic  d a t a  throughout t h e  
country .  

c )  P r o j e c t  3.1.1. Expansion of I R A  S toraqe  F a c i l -  
i t i e s .  Already w e l l  developed, and invo lv ing  
r e l a t i v e l y  modest expansion of g r a i n  s t o r a g e  
f a c i l i t i e s ,  t h i s  p r o j e c t  w i l l  c o n t r i b u t e  s i g -  
n i f i c a n t l y  t o  immediate needs f o r  a d d i t i o n a l  
s t o r a g e .  

d )  P r o j e c t  6.1. R e f o r e s t a t i o n  of t h e  Northern 
Zone, Metapdn-Chalatenanqo and P r o j e c t  6.2. 
R e f o r e s t a t i o n  i n  t h e  Area of t h e  Reservoi r  5 
de Noviembre. The implementation of  t h e s e  
p r o j e c t s  w i l l  b e  s i g n i f i c a n t  a s  a  means of  
i n i t i a t i n g  a  much expanded f o r e s t r y  program, 
and a l s o  i n  terms of reducing e r o s i o n  which 
i s  causing s e r i o u s  damage downstream. The 
p r o j e c t s  w i l l  b e  p a r t i c u l a r l y  t ime ly  i f  they  
can b e  supported by, and s e r v e  a s  a  v e h i c l e  
f o r ,  a c t i v i t i e s  a long t h e  l i n e s  suggested under 
t h e  p re l imina ry  d e s c r i p t i o n s  f o r  P r o j e c t s  6.3 
Conservinq Human and Natura l  Resources through 
F o r e s t  Development and 6.4. On t h e  Job  Tra in inq  
f o r  Technical  Personnel  and S k i l l e d  Workers i n  
F o r e s t r y  Conservat ion,  throuqh suppor t  from t h e  
U.S.  Peace Corps. 

11. Investment and Rela ted  P r o j e c t s  whose i m p l e -  
mentation w i l l  b e  u r q e n t l y  needed du r inq  t h e  
1970-79 decade, s u b j e c t  t o  completion of any 
necessary  p repa ra to ry  a c t i o n  and f u r t h e r  eva- 
l u a t i o n .  

a )  P i l o t  a c t i v i t i e s  and/or f e a s i b i l i t y  and p lanning  
s t u d i e s  under t h e  fol lowing h y d r a u l i c  p r o j e c t s :  



P r o j e c t  2.3 I r r i q a t i o n  and d ra inaqe  i n  t h e  
Usulut6n-Vado Marin Area 

P r o j e c t  2.4 I r r i q a t i o n  and d ra inaqe  i n  t h e  
Sonsonate-bander as Area 

P r o j e c t  2.5 Development of  t h e  Lower Lempa 
Val ley 

-- - 

P r o j e c t  2.6 Development of t h e  Olomeqa Area 
P r o j e c t  2.7 Drainaqe and i r r i q a t i o n  i n  t h e  

Hiqh Val ley Area of  Ahuachap6n and Santa  Ana 
P r o j e c t  2.8 I r r i g a t i o n  f o r  t h e  San Miquel-San 

Esteban Area 
P r o j e c t  2.9 Development of t h e  Jocotal -San Dio- 

n i s i o  Area 

The immediate a c t i o n  needed f o r  a l l  of t h e s e  
p r o j e c t s  i s  t o  proceed wi th  a d d i t i o n a l  f e a s i b i l -  
i t y  and p lanning  s t u d i e s  a s  p r e v i o u s l y  i n d i c a t e d ,  
and t o  proceed wi th  p i l o t  a c t i v i t i e s  a s  p l a n s  
reach  a  s t a g e  of  adequate  p r e p a r a t i o n .  Knowledge 
gained from such p i l o t  a c t i v i t i e s  w i l l  i n f l u e n c e  
t h e  f u t u r e  cou r se  of investments  needed t o  
c o n t r i b u t e  t o  r e a l i z a t i o n  of g o a l s  f o r  t h e  1980- 
89 decade. 

b )  P r o j e c t  3.2.1. Cons t ruc t ing  3 Wholesale Market 
i n  San Salvador .  Cons t ruc t ion  o f  an adequate  
wholesale  market i s  u r g e n t l y  needed, b u t  i t  
appears ,  a s  s e t  f o r t h  i n  s e c t i o n  V-C, t h a t  
needs of t h e  near  f u t u r e  a r e  s t i l l  s e r i o u s l y  
underes t imhted.  Add i t i ona l  p lanning  i s  urged 
t o  des ign  a  f a c i l i t y  adequate  t o  meet such needs.  

c )  P r o j e c t  3.3 Developinq Process inq F a c i l i t i e s .  
A t  p r e s e n t ,  t h i s  p r o j e c t  a s  a  whole c o n s i s t s  
mainly of  s e v e r a l  f e a s i b i l i t y  s t u d i e s  i n  v a r i o u s  
s t a g e s  of p rogress .  A s  r a p i d l y  a s  t h e s e  produce 
r e s u l t s ,  t h e  implementation o f  s p e c i f i c  i n v e s t -  
ment p r o j e c t s  needs t o  proceed.  I n  a  number 
of ca ses ,  it i s  hoped t h a t  t h e  r e s u l t s  w i l l  
c o n t r i b u t e  s i g n i f i c a n t l y  t o  i nc reased  f o r e i g n  
exchange ea rn ings .  

d )  P r o j e c t  4.1. Formation and C a p i t a l i z a t i o n  of  
an A q r i c u l t u r a l  Development Bank. C r e d i t  f o r  
expanded produc t ion  and marketing a c t i v i t i e s  
i s - a n  ext;emely c r u c i a l  f a c t o r  i n  goa l  a t t a i n -  
ment. Progress  on p lanning  f o r  t h e  format ion 
o f  t h i s  bank i s  w e l l  advanced, b u t  f u r t h e r  



TABLE 1 
1 / 

AVERAGE NET INCOME ON LANDS STUDIED IN TAMS REPORT- 

Noni r rAated  Lands - -. s-r -.-- I r r i g a t e d  Lands Pe r iod ic  Income 
Per  Pe r  Per  Per  Per Per  

Manzana Hectare Manzana Hectare Maneana Hectare 
, $ A S  $ $ $ 

One Crop 135 193 137 196 2 3 

Annual (1.4 crcps 189 270 3 33 4 70 4 1 200 
without  i r r i g a -  
t i o n ,  2.4 crops  
wi th  i r r i g a t i o n  

TABLE 2 
11 

EET 11;CS!E PER MAN7.ANA FR3X PRCMTCTION OF O X 3  CROP- 

--- - - 
W/o I r r i g a t i o n  Wj I r r iga t ion  

Per  Manzana P e r  ~ a n z a n a  
- .  8 -  

Corn 
Av. Prod. (qq /mnzana)  50 50 
Value a t  $4.80/qq $ 240 $ 240 
Net i n c m s  

Beans 
Av. Prod. (qq/lzznzana) 
Value a t  $13.43/qq 
Cost  of  product ion 
Net income 

Rice 
Av . Prod. (qq /rnanzano) 
Value a t  $5.69/9q. 
Cost of produ-t ic3 
Net incmae 

Cot: ton 
Av. Prod. (qq jmnzana) 
Value a t  $32 .OO/qq. 
Cost of pro5ucEion 
N e t  incow 

Average f o r  Cne Cro? 
Per m~tnzcna 
Per  hec t a re  

1/ For w e l l  developed lands ,  good seeds,  f e r t i l i z e r s ,  good management. Costa - 
do no t  include r e se rves ,  t axes ,  land deve lopwnt  o r  i r r i ~ a t i o n  wa te r  COB ts . 

BESTAVAILABLE COPY 



TABLE 3 

R I O  J I B O A  IRRIGATION PROJECT 

Annual supply of water  i n  d r y  season 
I lopango Reservoir  
Natura l  runof f  
T o t a l  

Hain Canal 
Length 
Capaci ty  a t  d ive r s ion  works 
Capaci ty  a t  end (discharge i n t o  Rio Comalapa) 

P r i n c i p a l  branch cana ls  
T o t a l  number 
Length of each one 
Capaci ty  of each branch 
Farm d i v e r s i o n  cana l s  

Area Served 
T o t a l  a r e a  served by branch cana ls  
Area i r r i g a t e d  esch  year  

Pas tu re s  i r r i g a t e d  f o r  6 months 
Crops i r r i g a t e d  f o r  4 months 
T o t a l  

Cost 
To ta l  c o s t  o f  i n s t a l l a t i o n  
C a p i t a l  c o s t  per hec t a r e  i r r i g a t e d  

Annual Cost 
Amortization - 35 years  a t  5% 
Operat ion and maintenance 
Cost per  hec t a r e  
Cost per  cubic  meter 

Break-dcm of t o t a l  c o s t  of i n s t a l l a t i o n :  

I lopengo r e g u l a t i n g  s t r u c t u r e  - 141 cf/s capac i ty  
Diversion s t r u c t u r e  a b v e  the  mouth of the  Rio 
Sepaquiapa, 1 o r  2 m t c r  c r e s t  h e i g h t  
Main cana l ,  10 kn. from Rio Sepaquiapa t o  Rio 
Comalapa on 30 - se t e r  cos tou r ,  6.5 cu. m h e c t o r  
reduced t o  1 .3  cu. m./eector 
5 secondary c a z n l s ,  c.bol:t 1 . 5  km. spac ing  
Right-of-way 
T o t a l  es t imated  c o s t  

39,000,000 cu. m. 
8,000,000 cu. m. 

47,000,000 cu. m. 

10 km. 
6.5 cu. m. / s e c t o r  
1.3 cu. m./sector  

5 
4 km. 

1.3 cu. m./sector 
average l/h. 

4,000 ha. 

500 ha. 
2,500 ha. 
3,000 ha. 

TABLE 4 
R I O  L E R P A  I R R I G A T I O N  P R O J E C T  

Are a C a p i t a l  Annual Cos ts  
I tem Hectares  I n v ~ s t m e n t  T o t a l  Pe r  Hectare 

Drainage, g r a v i t y ,  e a s t  9,600 2,520,000 202,000 21  
Drainage, g r a v i t y ,  west  9,000 3,105,000 234,000 26 
Drainage, pump, we s t 3,0(30 1,180,000 211,000 70 
Drainage, pump, e a s t  2,100 1,340,000 135.000 - 64 

23,700 8,145,000 782,000 33 (av.) 



TABLE 
R I D  LEi;PA I R R I 2 2 T I D N  P R O J E C T  

COSTS OF WATER DELIVERY TO THE FARMS 

Annual Costs 

Item 
Area Capital Total Per Hectare 

(Hectare) Investment $ ($) ($) 

Diversion dam - 9,300,000 569,000 
I r r iga t ion ,  gravity,  west 14,600 9,225,000 645,000 
I r r iga t ion ,  gravity,  e a s t  13,400 7,375,000 525,000 
San Marcos Pump 1,100 935,000 125,000 
Santa Cruz Pump 2,800 2,650,000 350,000 

125 
79 (Aver.) 

TABLE 6 

NET INCOME FROM RIO LEMPA IRRIGATION AND DRAINAGE PROJECT 

I tem 

- - -- - - - -- - - - - - 

Total  Gravity pump Gravity 
Project  Drainage Drainage I r r iga t ion  

--- - 

pump 
I r r iga t ion  - - 

Only only en ly o n i ~  
Area (Hectares) 38,400 18,600 5, LOO 28,000 10,400 
Cost of the project  works: 1 / 
Totalinvestment $43,945,000 5,625,000 2,520,000 25,900,000- 9,900,000 
Per hectare ($) 1,140 30 2 494 925 952 
Annual costs ($) 3,806,000 436,000 346,000 1,739,000 1,285,000 
Per hectare ($) 9 9 23 68 62 124 

Annual net  income from production, per hectare: 
Project ($) 4 70 2 70 2 70 4 70 470 
Previous works ($) 187 z/ 135 135 270 q/ 2 70 
Increase ($) 283 135 135 200 200 

Increase i n  annual costs per hectare: 
Project  ($) 99 23 68 62 129 
on faml ($) 20 10 10 10 10 
Total ($) 119 3 3 78 72 139 

Net Gain ($) 1 64 102 57 128 6 1 

I/  Includes t o t a l  cost  of diversion dam although said dam a l so  serves for  pump - 
i r r iga t ion  operations. 

2/ Weighted average: 14,700 dry hectares a t  $270 and 23,700 hectares (undrained) - 
a t  $135. 

3/ Assuming necessary drainage w i l l  be supplied. - 



TABLE 7 
R I O  LEEPA Z R R I G A T I O i d  P R O J E C T  

Pr incipal  Areas Annual Production i n  qq.  (100O9s)* 
Crop Hectares Corn Cot ton Rice Be an s Milk 

Corn 13,400 (2) 1,900 - - (4) 155 - 
Cotton 9,600 (1) 685 (1) 165 - (4) 110 - 
Rice 5,800 (1) 415 - (1) 375 (1) 165 - 
Beans 5,800 (1) 415 - - (2) 330 - 
Pasture 3,800 - - - - 190 

Totals  38,400 3,415 165 375 760 190 

* Numbers in  parentheses indicate the number of harvests per year. 

TABLE 8 

PLAN I. DETAILS OF OLOMEGA LACOON - WITH LEVEE SYSTEM 
1' 

Elevation (meters) Storage Capacity Above 
59 Meter Contour (cu.m.) 

5 9 0 

Cost Estimate: 
Pr incipal  levees 
Seal  
Diversion dam and regulat ing s t ruc tu re  
Pump in s t a l l a t i ons  
Access canals and levees 
Exit canal 

Total  

PLAN 11. DETAILS - OF 0LOMEG.A LAGOON - WITHOUT LEVEE SYSTEM 

Elevation (Meters) Area (sq.km.) Storage Capacity Above 59 
Meter Contour (CU. m.) 

5 9 17 .O 0 
60 18.3 17,700,000 
6 1 19.3 36,500,000 
62 19.9 56,000,000 
63 22.3 77,200,000 
64 24.4 100,000,000 
65 28.1 126,000,000 

Cost Estimate: 
Canal and access levee $ 1,470,000 
Outlet  canal 1,420,000 
Diversion dam and control  works 940,000 
Relocate people and ra i l road 

Estimated value of flooded lands 
Value of damaged lands 
Total  



TABLE g 
O L O M E G A  P R O J E C T  

COST ESTIMATE FOR IRRIGATION SYSTEM FOR 10,000 HA. 

I n s t a l l a t i o n  o f  d ive r s ion  works 
P r i n c i p a l  cana ls  
Pumping p l a n t s  
D i s t r i b u t i o n  system 
Channe 1 improvement 

TABLE 10 
O L O M E G A  P R O J E C T  

COMPARISON OF VARIOUS IRRIGATION SCHEMES 

(Cost ($)) 
T o t a l  Per  Ha. 

A. I n i t i a l  development of 2,500 hec t a r e s  
D i r ec t  d ive r s ion  from unregulated s t ream 
f law 

C a p i t a l  c o s t  960,000 
Annual c o s t  106,000 

B. Plan I1 - Storage  i n  Olomega Lagoon 
C a p i t a l  c o s t  - s to rage  and cana l s  3,980,000 
I r r i g a t i o n  - 10,000 hec t a r e s  2,280,000 
Sub- t o t a l  6,260,000 
Damages t o  land 
T o t a l  
Annual cos  t 734,000 

C. Storage plan f o r  upper r i v e r  
C a p i t a l  c o s t  - s to rage  and cana l s  5,370,000 
I r r i g a t i o n  - 10,000 h e c t a r e s  2,280,000 
To ta l  7,650,000 
Annual c o s t  855,000 

D. Plan I - Storage  i n  Olomega Lagoon 
C a p i t a l  c o s t  - Storage and cana l s  5,880,000 
I r r i g a t i o n  - 10,000 hec t a r e s  
T o t a l  
Annual c o s t  -906,000 

BEST AVAILABLE COPY 



TABLE 11 

RESUM3 OF THE WORKS RECOMMENDED FOR OETAILED STUDY - RIO GRANDE DE SAN MIGUEL 

I n i t i a l  Olomega Upper Olomega 
Deve l o p m n t  Lagoon Are a Lagoon 

2,500 1:a. Plan I1 Storage Plan I 

To ta l  ha. i r r i g a t e d  2, WO 10,100 10,100 10,100 

Tota l  ha. bene f f i t ed  2,500 10,100 10,100 10,100 

Tota l  est imated costs* 

Cap i t a l  c o s t s  of works 960,000 6,890,000 7,650,000 8,160,000 

Annual cos t a  160,000 734,000 855,000 906,000 

Costs per  hec tare  

Cap i t a l  c o s t s  330 680 760 8 10 

Annual costs* 4 2 73 8 5 90 

Net gain  t o  farmer (per ha.) 138 10 7 9 5 90 

Income increase  /hec tare  180 180 180 180 

To ta l  income increase  450s000 4,550,000 4,550,000 4,500,000 

Relat ion between income 
and annual c o s t s  of  the 
works 4.311 2.511 2.111 2.011 

* Including $300,000 f o r  channel improvement of Rio Grande and i t s  
t r i b u t a r i e s .  

Including i n t e r e s t ,  amort izat ion,  opera t ion ,  and maintenance 



TABLE 1 2  
R I O  GRAPiDE D E  SAi!! KZGUEL - PLAN A 

POTENTIAL ERODUCTION FROM 2,500 HECTARES UM)ER IRRIGATION 

Annual Production Capacity i n  qq* 

Primary Crop Hectares Cotton Corn Rice 

Cot ton 
Corn 
Rice 

To ta l  

* Numbers i n  parenthes is  i n d i c a t e s  number of ha rves t s  per  year .  

TABLE 13 

COST AND ECONOMIC ASPECTS OF THE ZAPOTITAN RECLAMATION PROJECT 

Channel improvements - Rios Chuchucato and Colon 
Channel improvement - Rio Talnique 
Channel improvement - Rio Copapayo 
Drainage d i t c h e s  f o r  1,700 hec t a re s  
Bridges and drainage c ross ings  
Rights-of-way 
T o t a l  
Cap i t a l  cos t /hec t a re  dra ined  
I n t e r e s t  and amor t iza t ion ,  35 years  a t  5%, annual 
Operat ion and maintenance, annual c o s t  
To ta l  annual c o s t s  

$ 288 
c o s t  $ 30,000 

Annual c o s t  per hec t a re  drained 



CHARACTERISTICS OF THE AREA FOI~~CJING FI033 CONTROL, DRAINAGE, AND 
IRRIGATION INST A L L ~ T T C N  

Zone Net Area C h a r a c t e r i s t i c s  
No Ha Manz. ---- -- ---- - 

I 180 250 Recovered swan? zzae, moisture  cond i t i ons  f avo rab l e  
dur ing  t h e  d r y  seeson;  c u l t i v a t i o n  system must take 
i n t o  account  t he  s t i l l  e x i s t i n g  a l though  reduced 
p o s s i b i l i t y  of f l ood ing ,  e s p e c i a l l y  i n  the  lower p a r t s .  

11 370 530 Good a r t i f i c i a l  d r a inage ,  no i r r i g a t i o n  bu t  n a t u r a l  
wa te r  supgly s u f f i c i e n t  t o  permit  wel l -planned c u l t i -  
v a t i o n s  i n  tiie d r y  season .  

I11 2790 3990 The t o t a l  a r e a  nay be subdivided i n t o :  
a  9  30 Good n a t u r a l  d r a inage ,  i n t e n s e  i r r i g a t i o n  by f i e l d  

d i t c h e s  from s u r f w e  flow d u r i n g  the  d r y  season  
b 1790 Good a r t i f i c i z l  d r a inage ,  a d d i t i o n a l  i r r i g a t i o n  by 

i n f i l t r a t i o n  from r i v e r  run-off 
c 70 Good n a t u r a l  d r z inage ,  i r r i g a t i o n  from an e x i s t i n g  w e l l  

IV 900 1290 
TOTALS : 

-- 4  240 
d 360 

4600 

Good n a t u r a l  d r z inagc  , no i r r i g a t i o n  

Net P ro joc t  
Roads, d i t c h e s ,  lz?:erals,  e t c .  
Gross p r o j e c t  

Recmaended C r o ~ s  
Pas tu r e  g r a s s  i a  t!:: lower a r e a s  w i t h  p roduc t ion  of 
100 t o n s / ~ a .  Could be r o t a t e d  w i t h  r i c e  and some 
vege t ab l e s ,  bu t  I!??-- w;ulci be t h e  excep t i on  r a t h e r  than 
the  r u l e .  

R ice ,  p I s t l i r c  u r 2 c s ,  ve&e tab l e s  , corn beans ,  h o r t i c u l t u r e  
i n  t he  hig:.?r ~ ~ - 2 s  

Corn, beans ,  tl.;?.nrs, vege t ab l e s ,  sugar  cane ,  p l a i n t a i n ,  
b a n a n ~ s ,  c i t r u s .  

I V  C i t r u s  and o t h e r  f r u i t s .  

TP,CG< ;> 
GRONTTJIJ STUD\' - Z A P O T I T A N  

DRY SEASON FLOW &ND IRRIrATION UNITS 

Dry Season Nc:xI:'se r NunSer of T o t a l  T o t a l  Water 
Name of  River  Flow I r r i g a t i - o n  53 La. Lots  Areas Requirements 

L i t e r s  /set. Un!.t Hag L i t e r s  /set. 
Belen. P i t a 1  
Grav i t y  Canal 120 I 3 10 5  104 
Colon 220 I I 4  286 150 
Chuchucato 340 111 8 448 194 

I V  8 442 2  17 
Ta ln ique  360 V 3  251 123 

V I  6 313 176 
Rio F r i o  140 V I I  4  198 70 
Cope payo 200 V I I I  6 405 197 
Sen ta  Teresa  100 V I L I  2  17 1 90 
Las Canas 340 V I T T  - 40 - 12 - 

18 20 2659 1333 



'1.A BL6 L J. 

SZCi \ lT  ' I  J STUDY - ZP,POTITAN 

PRODUCTION PLANS FOR THE FOUR AREAS, TYPICAL FIVE MANZANA FARM 

Area I - Dairy Exploitat ion 

Gross Income : 

Milk: 25 cows: 150,000 pounds of milk a t  @.07/lb 
Hay: 30 tons (1200 bales)  a t  ~ 1 . 5 0 / b a l e  ( l e s s  ~ 3 0 0  f o r  mowing, 

pressing e t c . )  
Meat: Compensation fo r  amortization of c a t t l e  

Tota l  Gross Income 

Tota l  Costs: 

Forage - 600 cwt a t  ~6.50/cwt  
F e . r t i l i z e r  
5% i n t e r e s t  on c a p i t a l  (25 cows a t  ~ 8 0 0 )  
Amortization permanent improvements (~18 ,000  a t  10%) 
Hired labor 
Other cos ts  
Tota l  cos t s  

1 / 
Total  ne t  income-(~12,000 - &,350) 
Total  ne t  income L/ per manzana 

Tota l  ne t  income L/ per manzana (Rice) 
11  1 1  1 1  1 1  1 1  (Beans) 
1 1  1 1  11  1 1  I f  (Corn) 
1 1  1 1  11 1 1  II (Vegetables) 

Area I1 - Optimum Plan -- 
0.5 manzana f o r  canals  
0.5 I' " onions 
1.0 " " vegetables (2 crops/year) 
3.0 I' " sugar cane 

1 / - 
N e t  income /manzana 

Area I I I -  Optiwm Plan 

0.5 manzanas f o r  canals 
0 . 5  " 

1 1  onions 
0.2 " " vegetables (2 crops/year) 
0.8 " 

1 1  potatoes ro ta ted  with vegetables 

3.0 " " c i t r u s  

1 / 
Net income-lmanzana 

1/ Before deduction of land r e n t  and amortization charges. - 
Area I V  - O p t i m u m  Plan 
---.- 

Prac t i ca l ly  the same as  f o r  Area I11 except f o r  one crop per year 
Net income/manzana C 700 



TABLE 28 
SROij!Tf:I J STL3Y - ZAFCTITAi !  

ESTIMATE O F  NET INCOME AFTER IRRIGATION,  DRAINACE, ETC.  

i'kve ra ge A v e r a g e  
Area S i z e  of N e t  I n c o m e  M e t  I n c o m e  

N o  M a n z a n a s  P a r c e  1 M a n z a n a s  P e r  P a r c e l  P e r  M a n z a n a  

TABLE 19 
GROI tTE IJ  STUDY - Z A P O T I T A N  

ESTIMATE O F  MET INCOME BEFORE IRRIGATION,  DRAINAGE, ETC. 

A v e r a g e  P o t e n t i a l  
A r e a  N e t  Income 

N o  M a n z a n a s  P e r  M a n z a n a  T o t a l  I n c o m e  



TABLE ?G --- 
SRO;ITT1IJ S ~ L J L J Y  - ZAPOTITAPJ 

CKEDIT REQUIPZEWTS FOR 5  M N Z A N A  LAND PARCEL 

1. S t r u c t u r a l  improvemznts - long term c r e d i t  
a .  I r r i g a t i o n  and drainage 
b. Living qua r t e r s  
c .  Barn, sheds, and s torage  bui ld ings  

2 .  Physical  improvements - nedium term c r e d i t  
a .  Land l eve l ing  (20% of a rea)  
b.  Miscellaneous - ( t r e e s ,  e t c . )  

3. Farming equipment - medium term c r e d i t  
a .  Trac t ion  equipment (oxen o r  tractors) 
b. Car ts  or wcgons 
c .  F r u i t  t r e e s ,  poul t ry ,  e t c .  

4 .  Operating cos t s  - s h o r t  term c r e d i t  
a .  F e r t i l i z e r s ,  p e s t i c i d e s ,  s eeds ,  e t c .  

To ta l  i n i t i a l  c r e d i t  

TABLE 21 
GROP!TTJIJ STLDY - Z a F O T I T A N  

AMIRTIZATION PLAN OF CMDITS FOR A 5  MANZANA LAND PARCEL 

(COLONES ) 

Capi t a l  
Loans Class  a s  shown i n  Table No. 24 -- 

2.a .b  To ta l  Bzo r tj- 
I n i t i a l  L a t t e r  Loans I n t e r  4.a 3.c 3 .a .b  1.a zatLon 

-7- 

1.c .  1 .b  (6,7,8, 
Year Loan Class  Amount es_t 500- 100 1100 1800 600 2500 9,10.11) 122-5- 

1 6600 330 500 500 830 
2  6  100 4.a  400 325 400 100 500 825 
3  6000 4.  a  300 315 300 220 520 835 
4  5780 4.a 200 299 200 220 180 600 899 
5  5380 4.a.  100 274 100 220 180 40 540 8 14 
6  4  940 24 7  220 180 40 440 68 7  
7  4  500 225 220 180 40 440 665 
8 4060 3.a.b. 400 223 80 180 40 100 400 623 
9  40 60 223 80 180 40 100 400 62 3  
10 3660 183 80 180 80 100 440 62 3  
11 3220 161 80 180 80 100 440 60 1 
12 2780 13 9 80 180 80 100 440 579 
13 2  340 117 180 80 100 360 477 
14 1980 9 3 80 200 280 379 
15 1700 85 300 300 38 5 
16 1400 70 300 300 3 7 0  
17 1 100 5 5 300 300 355 
18 800 40 300 300 340 
19 500 2 5  300 300 32 5 
20 200 10 BEST AVAILABLE COPY 200 200 2  10 



111L)LCI L L  

GROi,!TIJIJ STUDY - Z A P O T I T A M  

CAPITAL INVESTMENT REQUIRED 

('COLONES ) 

5% I n t e r e s t  During 5 y r .  Constructiorl Period 
I n t e r e s t  Excluded I n t e r e s t  Included 

Flood Cont ro l  c 3,066,000 c 3,729,000 
Roads 1,707,000 1,959,000 
I r r i g a t i o n  778,000 873,000 
Drainage 720,000 842,000 
Land Recovery 460,000 483,000 

T o t a l  C a p i t a l  Investment $ 6,731,000 c 7,886,000 

TABLE 2.3 
GROidTLi I J STUDY - Z A P O T I T A N  

A W A 1  COSTS 

(COLONES ) 

I n t e r e s t  & Operat ing Costs 
h o r t i z a t i o n  Main- Adminig 

Item Eenance t r a t i o n  Operation To ta l  

Flood c o n t r o l  $217,330 ~ 1 7 , 6 0 0  $ 3,750 ~238 ,680  
Roads 114,170 35,100 7,500 - 156,770 
I r r i g a t i o n  56,800 8,800 1,500 4 ,000 71,000 
Drainage 54,780 11,250 2,250 - 68,280 
Reclamation 31,430 - - - 31,430 

T o t a l  ~474 ,510  $72,750 ~ 1 5 , 0 0 0  C 4,000 ~ 5 6 6 , 2 6 0  

TAKE 24 
GRONTOIJ  STUDY - ZAPL IT ITAN 

PRO-RATING O? &IITJX COSTS BEST AVAILABLE COPY 

(ccLores ) 

I n t e r e s t  6 Main- A d a i n i ~  
P a r t i c i p a n t  Amortization te?&?ce t r a t i  on Operat ion T o t a l  

S t a t e  c 362,930 - - - c 362,930 
Land owner 54,780 63,950 13,500 132,230 
Water usess 5 6 , m  --A,.. 1,500 4,000 71,100 - -- 8 800 

T o t a l  c 474,510 c 72,753 ~ 1 5 , 0 0 0  C 4,000 c 566,260 

GRONTI'lI J STUDY 
SUMMARY OF COSTS A% %b&!F&#N 

T o t a l  Cap i t a l  Investment 
Farm Development Costs 6060 F.snzanas a t  t$OO/n;anzana 
To ta l  Investment Costs 

T o t a l  Annual Net Income Af ter  Im?rovemonts 
T o t a l  Annual Net Incorce Before Improvements 
Increase  i n  Annual Net Income 
Capital /Output  Ra t io  is  

I f  t he  development of the sway? a rea  i s  considered a lone ,  the r e s u l t i n g  
c a p i t a l / o u t p u t  r a t i o  i s  2.7 : 1 



TABLE . 25 
GRONTQIJ  STUDY I?JUEST: i~Er iT SCHEDULE 

Year 
I tern F i r s t  Second Third Fourth F i f t h  

Flood control  C 1,105 C 1,022 C 754 C 185 
Roads 277 2 2 1  3 58 557 c 294 
Drainage 9 6 187 183 2 54 - 
I r r i ga t i on  - 177 133 231 237 
Reclamation - - - - 460 

TABLE 26 
GRONT~I I IJ  STUDY - ZAPOTITAN 

PROPOSED OOES SUBSIDIES FOR THE ZAPOTITAN PROJECT 

Range of Number Total  Government Owner' s Cos t 
Land U n i t  of Are a Total  Cost Subsidy Per Hectare 
Size (ha.) Units (ha .) (Colones) % (Colows) (Co lone s )  

0 - 5  163 512 734,008 50 ~367,004 716.80 
5 - 20 7 1 68 3 979,156 40 391,662 860,16 
20 50 17 477 683,832 .- 20 136,766 ~1 ,146 .88  
50 *- 100 6 484 693,867 10 69,387 ~1 ,290 .24  
100 plus 5 2,378 3,409,125 0 .. ~1,433 .61  - 

BEST AVAILABLE COPY 



TABLE 27 
I A G S / ~ I R D  SI'LIDY - ZAPOTITAN' 

T o t a l  P r o j e c t  C o s t s  ( ~ e v i s e d )  

F l o o d  C o n t r o l  
Roado 
I r r i g a t i o n  
D r a i n a g e  
Swamp R e c l a m a t i o n  
f l i s c ~ l l a n e o u s  ( 5 %  of  c o n s t r u c t i o n )  
C o n t i n g e n c i e s  ( 2 0 % )  
E n g i n e e r i n g  and  A d m i n i s t r a t i o n  ( 1 2 % )  
C o n s t r u c t i o n  s u p e r v i s i o n  ( 8 % )  
L e g a l  Expense  ( 2 0 %  of  l a n d  c o s t )  
S u b - t o t a l  
A s s o c i a t e  C o s t s  ( 4 , 2 0 0  h .  a t  a 2 0 0 )  
T o t a l  

TABLE H A  
IAGS/NRD STLIDY- ZAPOT TAN 

T o t a l  Annua l  C o s t s  B e n e f i t s  and B e n e f i t f c o s t  R a t i o  ( ~ e v i s e d )  

Annual  M a i n t e n a n c e  C o s t s :  

F l o o d  C o n t r o l  
Roads  
I r r i g a t i o n  
D r a i n a g e  

Annual  O p e r a t i o n  C o s t s  ( 2 )  @ 60 ,000  
Annual  C a p i t a l  C o s t s  ( ~ m o r t i z a t i o n  and I n t e r e s t  

Payments )  ( 3 )  B 508 ,000  

T o t a l  ( 1  + 2 + 3 )  @ 6 7 4 , 0 0 0  

T o t a l  E q u i v a l e n t  Annual B e n e f i t  
A s s o c i a t e d  Annual  C o s t s  

Net E q u i v a l e n t  Annual  B e n e f i t  
Annual  C o s t s  

Benef i t / ~ o s t  R a t i o :  



28 
I ASS/~\JRD TNh$- ZAPL IT ITAN 

A n n u a l  P r o d u c t i o n  c o s t s  

T o t a l  T o t a l  
Area Produc- T o t a l  P r o d u c t i o n  Net 
Dlanzanas t i o n  P r i c e  Volume C o s t s  Value 

QQ* ( c o l o n e s )  ( c o l o n e s )  ( c o l o n e s )  
U i t h o u t  P r o j e c t  Improvements ( ~ c t u a l )  

c o r n  1 , 7 9 3  41,239 9 $ 371,151  369,081 8 17,930 
dice 1 ,928  46,272 1 5  694,000 651,664 42,416 
Beans 2,238 40 , 284 2 0 805,680 556,031 249,649 
P a s t u r e  1 , 2 2 1  - 410.90 501,709 374,310 127,399 
Garden 1 ,814  

9 .n94 

U i t h  P r o j e c t  Improvements ( ~ y p o t h e t i c a l )  
Corn 2 ,915  139,920 9 81,259,280 833,690 C 425,590 
R i c e  8 8 0 31,680 475,200 305,580 169,620 
0 e a n s  1 , 6 7 7  40,248 804 ,960 480 ,511  324,449 
P a s t u r e  980 479,386 300,439 178 ,947  
Onions  9 0 132  , 300 89,636 42,664 
P o t a t o  545 801,150 542,798 258,352 
Tomato 6 90 1 014 , 300 687,213 327,087 
Cabbage 125  163 ,750  124,495 59,255 
Peppe r s  9 0 132,300 09,636 42,664 
O t h e r s  293 430,710 291,816 138,894 
Tobacco * 545 8,109 102.18 828 ,577  537,370 291,207 
Sugar  Cane 800 57,104 Tons 19.17 Tone 1 ,094 ,683  821,480 273 , 203 
C i t r u s  300 282,150 163 ,167  118,983 
Yucca 400 9 1  ,200 5 456,000 253,204 202,796 
Hybr id  Corn 3,750 3 5 131 ,250  
Seed 150  3,750 3 9 33,750 105,000 60 ,000  

100 P l a n t a i n  80,000 Stems 1.25 100 ,000  44,281 5 5 -71 9- 
9 ,580  48,639,746 i#5,670,316 @2,969,430 

TABLE 28A 
IAGS/FIRD STUDY G a i n  i n  Net Annual P r o d u c t i o n  

J a l u e  of P r e s e n t  A g r i c u l t u r a l  P r o d u c t i o n r  

T o t a l  
I n p u t  C o s t s  
Net 

Value of A g r i c u l t u r a l  P r o d u c t i o n  a f t e r  P r o j e c t  Improvements  

T o t a l  
I n p u t  C o s t s  
Net 

Gain i n  n e t  a n n u a l  p r o d u c t i o n  v a l u e s  



TABLE 29 
H A R Z A  - ZAPOTITAN 

T o t a l  P r o j e c t  I nves tmen t ,  B e n e f i t s  And Income 

Stage I r  
F l o o d  C o n t r o l  and ma jor  d r a i n a g e  
Access r o a d s  

Stage 11: 
I r r i g a t i o n  
Secondary d ra inage ,  c o l l e c t i o n  system, and t r i a l  f a r m s  

Ma in tenance and Equipment  
Equipment 

T o t a l  

T h i s  e s t i m a t e  i n c l u d e s  c o s t s  f o r  c o n s t r u c t i o n  by  a  c o n t r a c t o r ,  25% f o r  
e n g i n e e r i n g  and a d m i n i s t r a t i o n ,  and i n t e r e s t  d u r i n g  t h e  c o n s t r u c t i o n  p s r i a d r  

Annua l  Costs: 
Stage I 
Stage I 1  542,000 

@ 940,000 
Annua l  B e n e f i t s  ( N e t )  Staqe I Staqe I 1  T o t a l  
D i r e c t  8 598,000 BI: 1,387,000 t# 1,965,000 
I n d i r e c t  and P u b l i c  4849000 1,078,000 1,562,000 
T o t a l  &1,082,000 Of 2,465,000 8 3,547,000 

t3enef i t / ~ o s t  R a t i o  
Stage I Stage I and Staqe I 1  - .  

D i r e c t  1e5 1.9 
T o t a l  2 7 3e6 

Annual  n e t  f a r m  income w i t h o u t  t h e  p r o j e c t  
Annua l  n e t  f a r m  income a f t e r  Stage I 
Annual  n o t  f a r m  income a f t e r  Stage I 1  
Net  r e m a i n i n g  a f t e r  d e d u c t i o n  f a r m  l i v i n g  a l l o u a n c e  

Ssage I 
Stage I 1  

TABLE 3B 
H A R Z A  - ZAPOTITAN 

Summary o f  Land C l a s s i f i c a t i o n s  and t h e  Improvements Expec ted  

Land C l a s s  P r e s e n t  C o n d i t i o n  (ha.) U i t h  D r a i n a q e  and R e c l a m a t i o n  (ha.) 
1 358 358 



TABLE 3 1  
H A R Z A  - ZAPOTITAN 

P r o j e c t e d  Averaqe Annua l  Crop Y i e l d s  ( p e r  ~ e c t a r e )  
P r o i e c t e d  Y i e l d s  

Crops  U n i t  P r o s e n t  
Y i e l d s  

Corn  Kg6 1,200 
Beans Kgs 1,040 
R i c e  Kg8 1,800 
Sugar Cane Ton 9  5 

*Vege tab les  Kgs 5,000 
P a s t u r e  AUIH 3  8  
Sorghum Kgs PJage* 
Tobacco Kg6 Neg 
C i t r u s  0 ox - 

U l i t h o u t  U l i t h  
P r o  i e c t  D r a l n a ~ e  
1,500 2,750 
1,180 1,480 
2,100 2,300 

100 110 
7,700 8,700 

4 0  45 
Neg 1,500 
IU e  g  800 - - 

U l i t h  Dm &- P o t e n t i a l  
I r r i a a t i o n  Y i e l d s  
3,000 3,500 
1,600 2,000 
2,300 2,000 

115 120  
9,000 10,000 

6 0  75 
3,000 3,500 
1,000 1,200 

400 500 

a Average f o r  t oma toes  as r e p r e s e n t a t i v e  o f  a l l  v e g o t a b l e s  
8 .  N e g l i q i b l a  amounts p roduced a t  p r e s e n t  

TAdLE 32 
M A R Z A  - ZAPOTITAN 

P r o j e c t e d  Annual  A g r i c u l t u r a l  P r o d u c t i o n  

P r o j e c t e d  P r o d u c t i o n  Pro. jacted P r o d u c t i o n  
P r e s e n t  P r o d u c t i o n  U f / ~ r a i n a g e  O n l y  U J / ~ r a i n a ~ e  & I r r i q a t i o n  

C r  OP H e c t a r e  Tons H e c t a r e  Tons H e c t a r e  Tons 
Corn 1,170 1,404 1,955 5,376 2,375 7,125 
Beans 1,470 1,530 
R i c e  1,040 1,872 
V e g e t a b l e s  1,170 5,850 
P a s t u r e s  8  70 119,000 
Sugar 13  0  12,350 
Sorghum a - 
Tobacco ~a - 
F r u i t  * - 
T o t a l  5,050 
+ S m a l l  amount p roduced  

TABLE 33 
HARZA - ZAPOTITAN 

P r o j a c t e d  I n c r e a s e  o f  P r o d u c t i o n  

P r o j e c t  S i t u a t i o n  T o t a l  P r o d u c t i o n  I n c r e a s e  
1,000 Kqs. % 

P r e s e n t  P r o d u c t i o n  21,006 - 
P r o j e c t e d  P r o d u c t i o n  w/o P r o j e c t  27,683 2  0  
P r o j e c t e d  P r o d u c t i o n  w/dra inage 
and F l o o d  C o n t r o l ,  Stage I 34,386 49 
Projected P r o d u c t i o n  w/dra inage,  
F l o o d  C o n t r o l ,  and f u l l  i r r i g a t i o n ,  
S tage  11 55,87& 14  2 



TABLE 34 
H A H Z A  - Z A P O T I T A N  

F a m i l y  L i v i n g  Al lowance ( @ )  

I t a m  U n i t  LUithout S t a g e  T o t a l  
P r o  j a c t  I P r o j e c t  

S i z e  o f  f a r m  H e c t a r e  5 . 0  5.0 5  0  
Net c u l t i v a t e d  a r e a  H e c t a r e  4.85 4.85 4.85 
F a m i l y  Labor  r e q u i r e m e n t s  r~lan-day 550.00 550.00 550.00 
F a m i l y  l i v i n g  l o d a n c e r  

Labor  Income ~ C o l o n e s  1 , 3 7 5 . 0 0  1 ,375.00 1 ,375 .00  
R e t u r n  t o  Management C o l o n e s  200 00 274.00 449.00 
Va lue  o f  f a r m  p r i v i l e g e s  C o l o n e s  446 00  493.00 661.00 

T o t a l  p e r  f a r m  C o l o n e s  2,021.00 2,142.00 2 ,485.00 

E q u a l  t o  l a b o r  income o f  02.50 p e r  day  
Based on f i v e  p e r c e n t  o f  n e t  f a r m  income 

TABLE 35 
H A R Z A  - ZAPOTITAN 

Repayment C a p a c i t y  f o r  A 5 H e c t a r e  Farm 

I t e m  
Uli thout  S t a g e  S t a g e  
P r o . i e c t  I I I - 

Net  income ( 4 )  2 , 1 4 9  3 , 0 6 8  4 ¶ 8 2 4  
F a m i l y  l i v i n g  a l l o w m  c e  ( 8 )  2 , 0 2 1  2 , 1 4 2  2 , 4 8 5  
Payment c a p a c i t y  (I#) 
I n c r e a s e d  payment c a p a c i t y  

P e r  f a r m  
P e r  h e c t a r e  

T o t a l  p r o j e c t  712 ,700  1 , 9 7 4 , 2 0 0  



TGSLE 36 
HARZA - ZAPOTITAN 

R e v i s e d  P r o j e c t  Budge t :  T o t a l  C a p i t a l  I n v e s t m e n t ,  C o s t s  and  B e n e f i t s .  

F l o o d  c o n t r o l  Pt 2,895,000 
D r a i n a g e  1,205,000 
Access  r o a d s  2,476,000 
I r r i g a t i o n  2,830,600 
M a i n t e n a n c e  e q u i p m e n t  and b u i l d i n g  
T o t a l  

On- farm i n v e s t m e n t  c o s t  increased t o  
A n n u a l  c o s t s  i n c r e a s e d  t o  
A n n u e l  N e t  B e n e f i t s  

D i r e c t  
I n d i r e c t  2 n d  P u b l i c  

T o t a l  

Economic  J u s t i f i c a t i o n :  
D i r e c t  b e n e f i t s :  c o s t s  1.9 : 1 
T o t a l  b e n e f i t s :  c o s t s  3.5 : 1 

TABLE 37 
HARZA - ZAFOTITAN 

B e n 8 f i t : C o s t  R a t i o  r o r  Fa rm O p e r a t o r s  ( ~ i t h o u t  ~ o a d s )  

A n n u a l  T o t a l s  ~ c n e f  i t / ~ o s t  
B e n e f i t s  C o s t s  R a t i o  

F l o o d  c o n t r o l  and d r a i n a g e  
D i r e c t  b e n e f i t s  597.6 573,3 1.04 : 1 6 0  
T o t a l  b e n s f i t s  1,081.3 573.3 1.87 : 1.0 
I r r i q a t i o n  - 
D i r e c t  b e n e f i t s  
T o t a l  b e n a f i t s  

TABLE 38 
UNSF/FAO - SAN GIGLIEL 

N a t e r  B u d g e t  f o r  San M i g u e l  B a s i n  - C l i m a t i c  Year 1 9 6 2  

P r e c i p i t a t i o n  
S t o r m  r u n o f f  
E v a p o t r a n s p i r a t i o n  
Deep i n f i l t r a t i o n  

P r e c i p i t a t i o n  
s t o r m - o f  f 
E v a p o t r a n s p i r a t i o n  
I n f i l t r a t i o n  

U p p e r  B a s i n  
1800  rnm. 

36 rnrn. 
892 mni .  
872 mrn. 

Lourer B a s i n  
1780  mm, 

150  rnm. 
880 mm. 
750 rnrn. 



TABLE 39 
UI'JSF/FAO - S A P '  CIIGUEL 

E s t i m a t e d  D r i l l i n g  Cos t s  (US$) 

U e l l  Type H o l e  D i a ,  Dep th  Cos t  Con t i ngency  Cos t  p e r  No. o f  Grand 
(cu.m./hr.) ( f t . )  (ft .) p e r  f t ,  10% f t .  u e l l  ~ u e l 1 s  T o t a l  

300 2 0  305 12.50 1. 25 4,193.75 85 336,468 

TABLE 40 
UNSF FA0 - SAN 6 1 I G  EL 

E s t i m a t e d  dumping c o s t s  YUSI) 
P r i m e  Cos t  of F i x e d  Cos t  F i x e d  Cos t  O p e r a t i n g  Cos t  T o t a l  Pumping C o s t s  

P l a n t  Pe r  Year p e r  cm./ha. p e r  cn./ha. p e r  cm./ha. 

E l e c t r i c :  13,360 1,377 0.300 0.444 
D i e s e l  15,503 1,666 0.363 0.565 
G a s o l i n e  14,213 1,604 0.349 1.284 
Propane  14,364 1,546 0.337 1.609 

TABLE 4 1  
UNSF/FAO - S A N  MIGUEL 

C q s t  pe r  M e t e r  L e n g t h  o f  L i n e d  and U n l i n e d  Cana l s  o f  S m a l l  t o  Medium Conveyance 
C a p a c i t y  

Type o f  L i n i n g  T h i c k n e s s  o f  Conveyance C a p a c i t y  Cos t  p e r  M e t e r  
L i n i n q  ( i n . )  Cu.m./ssc. o f  L e n q t h  ( $ )  

U n l i n e d  e a r t h  
c a n a l  - 2  5 0.60 
T h i c k  compacted 
e a r t h  1 2  - 18 4.85 t o  29.2 4.30 t o  4.60 
S h o t c r e t e  o r  
G u n i t e  1.5 - 3.0 0.60 t o  1.20 4.50 t o  13.00 
U n r e i n f  a r c e d  
C o n c r e t e  2.0 - 3.5 2.90 t o  3.50 17.70 t o  26.90 



T A C L E  42 
U N S F / F A O  - SAb! MIGUEL 

Requi rements  f o r  P r o d u c t i o n  U e l l  Program, Lower San D i g u e l  Va l l ey  
---- -- - - 

Well. T o t a l  D r i l l e d  Casing Cas ing  Requirement  S l o t  G r a v e l  G r a v e l  
No, Hole S i z e  Blank P e r f o r a t e d  Opening Requ i r ed  S i z e  
Requi red  S i z e  0.D. f t .  f t .  i n .  cumin. mm. 

T A B L E  43 
U N S F / F A O  - snri ijlIGUEL 

Es t ima ted  C o s t s  of P r o d u c t i o n  Well Program 

Ulell P! J . D r i l l i n g  G e n e r a l  Cas ing  C o s t s  Pumpinq P l a n t s  
C a p a c i t y  of C o s t s  C o s t s  Blank P e r f o r a t e d  E l e c t r i c  D i e s e l  G a s o l i n e  Propane  
cu.m./hr. U ~ a k s  $ $ $ $ $ 

T o t a l  Program Costa 2,233,703 2,596,370 2,378,618 2,404,319 

BESTAVAILABLE COPY 



T A B L E  44 
U N S F / F A O  - SAN r:lIGUEL 

SU(YIRlATIOf4 OF COSTS, PROPOSED WELL IRRIGATION SCHEME U I T H  CO~IIPARISON OF EXPENDITURES F O R  FOUR 
SOURCES OF POUER ( I n  U.S. ~ o l l e r a )  

1. P r o j e c t  I n v e s t n e n t ,  p e r  u e l l  
D r i l l i n g  
Cas ing  
Grove l  
Pumping Equipment 
Pump Vouse and Founda t ion  
Main hater D i s t r i b u t i o n  L i n e s  

2. Annual Cost ,  p e r  a v e r a g e  well 
F ixed  C o s t s ,  i q c l u d i n g  i n t e r e a t  (6%) 
O p e r a t i n g  c o s t s  
I n t e r e s t  on  D i s t r i b u t i o n  L i n e s  
(2212 x 5 2  

2 

E l e c t r i c  Diesel G a s o l i n e  Propene 

2 ,212  2 ,212 2,212 2,212 
T o t a l  15,572 17 ,715 16 ,425  16 ,576 

f i la intenm ce of flair. D i s t r i b u t i o n  - 18 - 18 18 1 8  
T o t a l  3 ,499 4 ,343 7 ,582 9 ,015 

3. T o t a l  Invbs tmen t ,  10,000 ha. P r o j e c t  
P r o j e c t  Cos t  2,647,240 3,011,550 2,792,250 2,017,920 
P re - Inves tmen t  Ground Survey 505,453 505,453 505,453 505,453 

T o t a l  3,152,693 3,517,003 3,297,703 3,323,373 

4. Annual Tos t ,  10,OCO ha. P r o j e c t  
Annual Cos t  x 10 ,~00 /58 .8  
~ e s t  Prosrrrn, I n t c r e s t  and Amor t i za t ion  

40,437 40,437 40,437 40,437 
T o t a l  635,505 779,042 1,329,893 1,573,600 

o p & t i n g  Cost  f o r  4,590 c e n t i m e t e r - h e c t a r e s  o r  .459 BCB of u a t e r  pumped por  season.  

BESTAVAILABLE COPY 



TABLE 45 
Land C l a s s i f i c a t i o n  - San r i l i guo l  B a s i n  H A R Z A  

C l a s s  Gross Araa 
U a l l  D r a i n e d  Lands (Hoc ta ros )  

1 5,600 

3 s t  
Sub -To ta l  

Lands R o q u i r i n g  P r o j o c t  D r a i n a g o  and F l o o d  ~ r o t e c t i o n '  
5d (3sd)  10,000 
5d (4sd )  5,000 
5d ( 4 ~ s t d )  2  , 600 
5d ( 4 ~ )  

Sub -To ta l  
T o t a l  

h Classes  i n  B r a c k e t s  i n d i c a t o  n o t e n t i a l  c l a s s  w i t h  r o c l a m a t i o n  

TABLE: 4-6 HARZA - SAN IJIGUEL 
P r i n c i p a l  Crops ($) 

Land Corn o r  Sugar Cano Non-Prod t - 
C lassas  C o t t o n  m i l l o t  R i c e  V o s ~ t a b l o s  P a s t u r e  Areas  
1-2-3 80 15  2 1 2  - 

5d ( 4 ~ )  - - .. - - 100 

TABLE 47 H A R Z A  - SAN MIGUEL 
P roson t  Crop Y i e l d s  ( ~ q / ~ o c t a r a )  

Crop Land C lassos  
C lasscs  1, 2, 3  C lasses  4, 5 

C o t t o n  2,725 2,320 
Corn 2,725 1,955 
R i c e  1,955 1,955 
Sugar Cane 103,000 - 
P a s t u r e  33 (AUM) 30 f ~ U h l )  

TABLE (4'8 H A R Z A  - SAkI ClIGUEL 
Land C l a s s i f i c a t i o n  U i t h  and U i t h o u t  Roc lama t i on  

( h ~ c t a r o s )  
Land C lasses  U i t h o u t  R e c l a m a t i o n  U i t h  R e c l a m a t i o n  Chanqe 
2 sd 4,000 4,000 
3 sd  - 10,200 10,200 
4d 4  , 300 - - 4,300 
4 sd - 5,000 5,000 
4  P s t d  - 2,500 2,500 
4R 9 4,300 4,300 
5d 21,700 - -21,700 
T o t a l  - 26 , 000 26,000 0  



TABLE 49 
H A R Z A  - SAM IdrGUEL 

P r o j e c t e d  Land Use w i t h  D ra inage  and F l o a d  C o n t r o l  On ly  
( p o r c o n t a g o  o f  t o t a l )  

I m p o r f o c t l y  D r n i n o d  S o i l s  
4d ( s d )  
Soaon 

Ulot D ry  
C o t t o n  7  5  - 
Corn 2  0  10 
R i c o  2  - 
Vcgo tab les  1 - 
P a s t u r o  2  - 9 - 

100 10 

P o o r l y  D r a i n a d  Lands 
5d ( sd )  5d (4sd )  

Soason Soaaort 
Wet Dry  Ulot D r y  

40 - 20 - 
30 20 30 20 
1 5  - 25 - 

TABLE 50 
HARZA - SAN MIGUEL 

P r o j o c t o d  Land Uso W i t h  D ra inago ,  F l o o d  C o n t r o l ,  I r r i g a t i o n  

( p o r c o n t a g c  o f  t o t a l )  

Crop Land C lasses  1 - 3 Land C lasses  4  - 5 
Ulot Soason Dry  Season U e t  Soason Dry  Season 

C o t t a n  65 g 4 0  - 
Corn 2 5  50 3 4 45 
R i c e  2  2  1 5  1 5  
Vogo tab les  5 5 Z 5 
Paa tu ro  - 3 - 3 - 10 - 10 

T o t a l  100 6 0  100 75 

B6ST AVAILABLE COPY 



TABLE 5 1  H A R Z A  - SAFJ CIIGUEL 
ESTIMATED PRESENT CROPPED AREA AND CORRESPONDING PRODUCTION - -  

ssos  1 - 3 Land C l a s s o s  4 - 5 T o t a l  P r o d u c t i o n  
C r o p  Area Y l o l d s  P r o d u c t f  o n  Aroa Y i o l d s  P r o d u c t i o n  A ron  P r o d l ~ c t i o n  

(h)  ( k g s  ( t o n s )  ( k g s )  ( t o n s )  ( h )  ( t o n s )  

c o t t o n  i7 ,72 5 2,725 48,300 2,725 2,320 6,322 20,450 54,622 
c o r n  3,320 2,725 9,047 2,140 1,955 4,184 5,460 13,231 
R i c e  440 1,955 8 6 0 8 5 5  1,955 1,671 1,295 2,531 
V e g o t a b l o s  - .) o - - - - - 
P a s t u r o  440 33 (14,520) 13,380 26 (347,880) 13,820 (362,400) 
Sugar  Cano 225 lJ3,OOO 23,175 - 2 2 5 23,175 
Non-Prod, - o - 3,900 - - - 0 

T o t a l  27,150 23 ,000 45,150 

TABLE 52 H A R Z A  - SAN ~I~IGUEL 
PROJECTED YIELDS AND PRODUCTION WITH DRAINAGE AND FLOOD CONTROL (Land C l a s s c s  4 and ' 

-- Ulot Soason D r y  Soason T o t a l  P r o d u c t i o n  
Crop  Area Y i o l d s  P r o d u c t i o n  Aroa  Y i o l d s  Produc. P r e s o n t  ~ / ~ r a i  naga  I n c r o a s e  

( h )  (kqs. )  ( t o n s . )  ( h )  (kqs. )  ( t o n s . )  ( t o n s . )  ( t o n s )  ( t o n s )  
C o t t o n  9,200 2,590 23,828 - o 6,322 23,828 17,506 
c o r n  4,600 2,725 12,535 4,600 1,320 6,072 4,184 18,607 14,423 
Rice 3,450 2,590 8,936 - o o 1,671 8,936 7,365 
V e g o t a b l e s  260 51,800 12,950 o - o Nog* 12,950 1 2  , 950 
P a s t u r o  5,53C 40 (220,000) 5,500 11 (60,500) (347,880)  (280,500) (-67,380) 
T o t a l  23,003 - - 10,100 - - - o - --- 

TABLE 53 H A R Z A  - SAN ~IIIGUEL 

-- PROJECTED YIELDS AND PRODUCTION WITH DRAINAGE, FLOOD CONTROL AND IRRIGATION 
Land C lessos  1 - 3 Land C l a s s e s  4 - 5 

diet Soason D ry  Season Ulot Soason D r y  Season T o t a l  - 

C rop  Y i e l d s  Aroa  Y i e l d s  Area  Y i o l d s  Area Y i o l d s  Aroa T o t a l  
W 7 z G )  ( h )  ( ~ q s )  ( h )  (Kqs) ( h )  ( ~ g s )  ( h )  ( t o n s )  

C o t t o n  14,4C3 3,270 - - 9,200 2.590 - - 23.600 70.916 - . -  - .- - -  

C o r n  5,550 3,900 11,100 3,900 7,800 2,900 10,340 2,900 34,790 117,541 
R i c e  450 2,900 450 2,900 3,450 2,900 3,450 2,590 7,800 125,505 
V a g e t a b l e s  1,103 53,600 1,100 63,600 250 58,630 1,150 58,630 3,600 222,000 
P a s t u r o  6 50 4 3 6 50 43 2, 300 26 2,300 26 5,900 (175,000) 
T o t a l s  22,15n - 13-,300 - 23,000 - 17,240 - 75,690 - 

BESIAVAIL ABLE COPY 
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T A B L E  55  
H A R Z A  - SAN rdUGUEL 

SUMMARY OF INVESTMENT COSTS BY FUNCTION (1000 's  o f  US#)  

P a r t  A. F l o o d  C o n t r o l  and Dra inago  - 20,000 Hoc ta ros  

D i r e c t  Costs 
Cont ingoncy (15%) 
S u b - t o t a l  
Engineering, a d m i n i s t r a t i o n ,  ovarhoad (12%) 
T o t a l  
I n t o r o s t  d u r i n g  c o n s t r u c t i o n  (10%) 
T o t a l  Invostrnont  
T o t a l  Invostrnont  par  h e c t a r o  

P a r t  8. Sur face  I r r i g a t i o n  - 16,000 H a c t a r c s  

D i r a c t  Costs 
T o t a l  Surcharges (42%) 
T o t a l  Invostrnont  
T o t a l  Invostrnont  po r  h o c t a r a  

P a r t  A and P a r t  8 
P a r t  A and P a r t  I por  h o c t a r o  

P a r t  C. Pump - U l a l l  I r r i g a t i o n  - 10,000 Hac ta rae  
U o l l s  and D i s t r i b u t i o n  Systome 
A d d i t i o n a l  Canals 
T o t a l  D i r e c t  Coets 
T o t a l  Surcharge (42%) 
T o t a l  Invostrncnt  
T o t a l  I nvcs tmon t  par  Hoc ta ro  

T o t a l  Invostrnont  P e r t  A, P e r t  B and P a r t  C 

T A B L E  56 
H A R Z A  - S A N  M I G U E L  

Summary o f  Invos tmont  Costs  by  P r o j e c t  Aroas (1,000's o f  US $)  

Olomoga 

P a r t  A. F l o o d  c o n t r o l  and d r e i n a g o  9,000 H o c t a r o s  

D i r a c t  Costs 
Con t ingonc ios  (15%) 
S u b - t o t a l  
Eng inoc r ing ,  a d m i n i s t r a t i o n ,  ovorhoad (12%) 
T o t a l  
I n t o r o s t  d u r i n g  c o n s t r u c t i o n  (10%) 
T o t a l  Invos tmont  
T o t a l  Invastrnont  por  Hoctaro  



P a r t  0 ,  S u r f a c o  I r r i g a t i o n  Systom - 9 ,000  H o c t n r o s  

D i r o c t  C o s t s  
T o t a l  S u r c h a r g e  ( 4 2 % )  
T o t a l  I n v o s t m o n t  
T o t a l  I n v o s t m o n t  por  H o c t a r c  

T o t a l  P a r t  A and B 
T o t a l  P a r t  A and B p o r  H o c t a r c  

P a r t  A. F l o o d  C o n t r o l  and  D r a i n a g o  - 5 ,000  H o c t a r o e  

D i r o c t  c o s t s  
T o t a l  S u r c h a r g o  ( 4 2 % )  
T o t a l  I n v o s t m o n t  
T o t a l  I n v o s t m o n t  p a r  H a c t a r c  

P a r t  0. S u r f a c o  I r r i g a t i o n  Sys tam - 5,000 H o c t a r o a  

D i r e c t  C o s t s  
T o t a l  S u r c h a r g o  ( 4 2 % )  
T o t a l  I n v c s t m o n t  
T o t a l  I n v c s t m o n t  p o r  H o c t a r o  

T o t a l  P a r t  A and B 
T o t a l  P a r t  A and B p a r  H s c t a r o  

San D i o n i s i o  

P a r t  A.  F l o o d  C.ontro1 and D r a i n a g o  2,000 H o c t a r o s  

D i r o c t  C o s t s  
T o t a l  S u r c h a r g o  ( 4 2 % )  
T o t a l  I n v o s t m o n t  
T o t a l  I n v o s t m e n t  por  H o c t n r o  

Part  0 .  S u r f a c o  I r r i g a t i o n  - 2 , 0 0 0  H o c t a r e s  

D i r o c t  C o s t s  
T o t a l  S u r c h a r g o  ( 4 2 % )  
T o t a l  I n v c s t m o n t  
T o t a l  Invcs t rnon t  p a r  H o c t a r c  

T o t a l  P a r t  A and 6 
T o t a l  P a r t  A and B p o r  H o c t a r o  



TABLE 56 ( ~ o n t . )  

Usulu tan  - Vado Marfn 
Pump - U o l l  I r r i g a t i o n  - 10,000 Hoc ta ros  

D i r o c t  Cos t s  
T o t a l  Surcharge (42%)  
T o t a l  Invoetmant  
T o t a l  Invcstrnont par  Hoctaro  

Rosumo 

Olomega T o t a l  
Olomoga por Hoctaro  
J o c o t a l  - Sen D i o n i s i o  T o t a l  
J o c o t a l  - San D i o n i s i o  por  H e c t a r e  
Usulu tdn  - Vado Marfn T o t a l  
Usu lu tdn  - Vado nlarfn por Hec ta rc  
P r o j o c t  T o t a l  
P r o j o c t  T o t a l  p a r  Hoc ta rc  ( a v c r a g o )  



TABLE 57 
H A R Z A  - SAN QICUEL 

Annua l  Cos ts  

P a r t  A - T o t a l  Per  H o c t a r a  
F l o o d  C o n t r o l  and Dra inago  - T o t a l  Por  H o c t a r o  
20,000 H o c t a r o  $ 1,085,000 $ 54 
S u r f a c o  I r r i g a t i o n  
16,000 Hoc ta ros4  437,000 2 7 
Groundwator  I r r i g a t i o n  - 
10,000 H o c t a r c s  

P a r t  0 
Olomoga P r o  j o c t  
9,000 H o c t a r o s  
J o c o t a l  - San D i o n i s i o  P r o j o c t  

7,000 h o c t a r o s  
U s u l u t a n  - Vado f i l a r ln  P r o j o c t  - 
10,000 H o c t a r o s  1,012,000 10  1 
T o t a l  --- --- 91 ?,492.000 . --- -- --A- - --- -- -- - -------- --- 

TABLE 58 -- - 

H A R Z A  - S:,N ?IIGUEL 
I n c r o a s o d  E l o n o f i t s  f r o m  F l o o d  C o n t r o l ,  Dre inaqo,  I r r i q a t i o n  

P r o s e n t  Incomo UJith F l o o d  W i t h  F l o o d  C o n t r o l ,  
U i t h o u t  C o n t r o l  and Dra inago ,  and Irri- 
Improvcmonts  D ra inago  q a t i o n  

Area b o n o f i t t o d ,  
H c c t a r o s  20,000 20,000 20,000 
Gross Farm Incomo 6,535,100 ($20,909,000 @ 32,361,900 
Farm Exponso 6 4,722,400 !$14,519,000 20,429,000 
N e t  Farm Incomo pF 1,812,700 @ 6,390,000 11,932,900 
Por  H o c t a r o  $ 9 1 @ 3 20 Of 597 
No t  I n c r o a s o d  Incomc 

Por  H o c t a r o  - @ 229 Of 506 
T o t a l  9 4,580,000 1 10,120,000 
T o t a l  $ - $ 1,832,000 $ 4,048,000 
Per  H a c t a r o  - $ 92  $ 20 2 

TABLE 59 
H A R Z A  SAN LlIGUEL 

I n c r o a s o d  B c n o f i t s  From I r r i g a t i o n  

P roson t  Incomo P r o j e c t e d  Incomo 
U i t h o u t  I r r i q a t i o n  W i t h  I r r i q a t i o n  

Area B o n c f i t t o d ,  H o c t a r o s  10,000 10,000 
Gross Farm Incomc pF 14,960,800 22,413,000 
Farm Exponsos C 10,119,100 12,316,000 
No t  Farm Incomo 8 4,841,700 10,097,000 

Por  H o c t a r o  @ 4 8 4 a 1,010 
Net  I n c r o a s o d  Incomo 

Por H o c t a r o  9 @ 526 
T o t a l  Aroa C - I# 5,260,000 
T o t a l  Aroa $ 9 $ 2,104,000 
Per  H o c t a r c  9 $ 210 

BEST AVAILABLE COPY 



T A B L E  6 0  
H A R Z A  - S,'lP' U I G U E L  

Annua l  E q u i v a l o n t  B e n o f i t s  

ANNUAL BENEFITS ( 8 )  
Gross Discounted 

A * .  Aspocts o f  Davolopmont 
1. F l o o d  C o n t r o l  and Dra inagc  

20,000 Hac ta ros  
Por  Hoc ta ro  9 1  8 1  
T o t a l  

2, S u r f  aco I r r i g a t i o n  
16,000 Hoc ta ros  
Por H o c t a r o  111 99 
T o t a l  1,4OO1OOO 1,260,000 

Sub-Tota l  
Por H c c t a r o  20 2  180 
T o t a l  3,232,000 2,880,000 

3, Grounduator  I r r i g a t i o n  
10,000 h o c t a r o s  
Por  Hoc ta ro  210 186 
T o t a l  2,100,000 1,860,000 

4. T o t a l  Davolopmont 
26,000 H o c t a r o s  
Por  Hoc ta ra  205 18 2  
T o t a l  5,332,000 4,740,000 

8. Pro  j o c t  Arcas  ( ~ l o o d  C o n t r o l ,  Dra inago,  Irrigation) 
1, Olornoga P r o j o c t  - 9000 Hoc ta ros  

Por  Hoc ta ro  180 160 
T o t a l  1,622,000 1,440,000 

2. J o c o t a l  - San D i o n i s i o  P r o j o c t  
7,000 H o c t a r o s  
Por  Hoc ta ro  180 16 0  
T o t a l  1,260 ,.OOO 1,120,000 

3. U s u l u t a n  - Vado M a r f n  P r o j o c t  
10,000 H o c t a r o s  
Por  Hoc ta ro  24 5  18 2  
T o t a l  2,450,000 1,820,000 

T o t a l  Davalopmont 5,332,000 4,740,000 
TABLE 6 1  

~cHfP&4 -- W @ l W b s  
Annual  R a t i o  

B a n o f i t s  C o s t s  
A; Aspoct  o f  Dovolopmont 

F l o o d  C o n t r o l  and Dra inago  
20,000 H e c t a r e s  1,620 1,085 1e5 
S u r f a c o  I r r i g a t i o n  
16,000 H o c t a r o s  1,260 - 437 2  l 9  
Sub-Tot a 1  2,880 1,522 1.9 
Grounduator  I r r i g a t i o n  
10,000 Hoc ta ros  1,860 970 1 9 
T o t a l  Dovolopmont 4,740 2,492 1.9 

0. P r o j o c t  Aroas 
Olomoga P r o j o c t  - 9,000 H o c t a r o s  1,440 9  0  1.6 
J o c o t a l  - San D i o n i s i o  P r o j o c t  - ?,DO0 Has.l,120 580 1.9 
Usulutan-Vado f l a r f n  P r o j o c t -  
10,000 H o c t a r o s  2,180 1,012 2.2 
T o t a l  Dovolopmont 4,740 2,492 1 . 9  

Tho B o n o f i t - C o s t  R a t i o  i s  f i g u r o d  on d i r o c t  b o n e f i t s  alono. Any i n c l u s i o n  
o f  i n d i r o c t  b o n o f i t s  wou ld  f a v o r a b l y  a f f e c t  t h o  r a t i o *  

BEST AVAILABLE COPY 



T A B L E  62 
H A R Z A  - 5AN hl G U E L  

AGRICULTURAL INCOhlE WITH AiVD UJITHOUT F L O L D  C O N T R O L ,  DRAINAGE A N D  IRRIGATiON - A--- 

Crop  T o t a l  U n i t  G r o s s  P r o d u c t i o n  C o s t s  Not 
CROPS Q r a a  Area  Y i a l d s  P r o d u c t i o n  P r i c o  Valuo Por  H o c t a r o  T o t a l  R o t u r n s  

) ( ~ e c t a r a )  ( ~ q s . )  ( ~ o n s )  ( a >  O t l O O O  @ @ l o 0 0  @ l o 0 0  
P r o s a n t  A ~ r i c d l t ~ ~ r a J .  Incomo Wi thou t  F l o o d  C o n t r o l  and D r a i n a s o  
C o t t o n  1 2  2  , 400 2:320 5 ,568  625  3 ,480  1 ,150  2,760 7  20 
Corn 9  1 , 8 0 0  1 , 9 5 5  3 ,519  240 8 4 4 0 6  400 730 1 2  5  
R i c o  4  800 1 , 9 5 5  1 , 5 6 4  375  586 ,5  538 430 156  
P a s t u r o  58 1 1 , 6 0 0  28 324:800 5  1 , 6 2 4 * 0  7  0  8  1 2  8  1 2  
O t h e r s  - 1 7  3 ,400  -. .- o - - o - 
T o t a l  i 0 0  20 ,000  - -, - 6 , 5 3 5 , l  - 4 , 7 3 2  1 , 8 1 2  
P a r  H o c t r r c  8 327 - 236 9 1  

P r o j e c t e d  A q r i ~ u l t u r a l  I nco%o  UJith F l o o d  C o n t r o l  and D r a i n a ~ o  
C o t t o n  40 8 , 0 0 0  2 , 5 9 0  20,720 625  1 2 ? 9 5 0  1 , 1 5 0  
Corn 4  U 8 , 0 0 0  2 > 0 2 5  16,2130 240 3 ,888  400 3  , 200 688 
R i c o  1 5  3 , 0 0 0  2 , 5 9 0  7 ,770  3  7  5  2 ,914  5  3  8  1 , 6 1 4  1 , 3 0 0  
V o g o t a b l o s  1 200 58 ,630  11 726 2 5  2 ,932  8 4 5  1 6  9  1 2 4  
P a s t u r e  24 4 ,800  36 172 ,800  5 8  6 4  7  0  336 528 
T o t a l  1 2 0  24 ,000  - - - 20,909 - 14 ,519  6 ,390  
Po r  H o c t a r o  1 , 0 4 5  8e 725  @ 320 

P r o j o c t e c  A g r i c u l t u r a l  Income Ulith F l o o d  C o n t r o l  D r a i n a q o  and I r r i q a t i o n  
C o t t o n  40 8 , 0 0 0  2 ,590  20,720 6 2 5  1 2 , 9 5 0  1 , 1 5 0  
Corn 79 15 ,800  2 ,900  45,820 240 10 ,997  425  6 , 7 1 5  4 ,282  
R i c o  3  0  6 ,000  2 ,745  16 ,470  375  6 , 1 7 6  550 3 ,300  2,876 
V o g o t a b l o s  6  1 , 2 0 0  58 ,630  70,356 2  5  1 , 7 5 9  
P a s t u r o  

8 4 5  
1 0  

1 , 0 1 4  
2 ,000  

745  
4 8  96,000 5  480 1 0  0  200 

T o t a l  1 6 5  33 ,000  o o 

280 - 32 ,362  o 20,429 1 1 , 9 3 3  
P o r  H o c t a r o  @1 ,618  8 1 , 0 2 1  8 597 
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TIIBLE 63  
HARZA - UFPER LE~IIPA 

D i s t r i b u t i o n  of Arab le  Land, Upper Rfo Lempa Bas in  

Department  H e c t a r e s  % 
Chale tenango 23,200 62 
Cuscet lan  5,500 1 5  
Sen S a l v a d o r  6,500 1 8  
La L i b e r t a d  1,800 - 5 

37,000 100 

T A B L E  64 
HARZA - UPPE;R ,-LEMPA - 

Land C a p a b i l i t y  

C l a s s i f i c a t i o n  Group H e c t a r e s  

I 
I I 
111 
Sub-Tot a1 
I V 
T o t a l  

T A S L E  65 
HARZA ,- UPPER LEIIPA 

. I :  . -  

P o t e n t i a l i y  I r r i g a b l e  Land 

P robab le  Water 
Supply 

Area ( H )  by Land C a p a b i l i t y  
I I I 111 T o t a l  

D i r e c t  s t r e a m  d i v e r s i o n  - 3,100 3,000 6,100 
Pumping from stream o r  
c a n a l s  400 - .. 400 
Ground wa te r  pumping 6 100 8.300 2,300 16,700 

6,500 11,400 5,300 23,200 

BEST AVAILABLE COPY 



TASLE 6 6  
H A R Z A  - UPPER LEMPA 

E s t i m a t e d  V a l u e  o f  Crop P r o d u c t i o n  

Area Crop- T o t a l  U n i t  G ross  
ped (has.)  Y i e l d s  Pro-  P r i c e  Va lue  

U n i t  Amount d u c t i o n  (@l ,ooo )  

P a r t  A - P r e s e n t  Crop P r o d u c t i o n  

Corn 4,600 Kgs/ha, 900 4,140 210 869 
Sorghum 1,400 Kgs/ha. 90 0 1,260 200 252 
Beans 900 Kgs/ha. 500 450 420 189 
R i c e  2,000 Kgs/ha. 1,100 2,200 '320 704 
C o t t o n  600 Kgs/ha, 1,400 840 600 504 
Sugar Cane 3,000 Tons 60 180,000 1 7  3,060 
Improved  P a s t u r e s  3,500 AUI 20 70,000 5 350 
N a t i v e  P a s t u r e s  7,000 A Ur11 2 14;000 5 70 
T o t a l  23,000 5,998 
T o t a l  p e r  H e c t a r e  

P a r t  B - P r o j e c t e d  Crop P r o d u c t i o n  - W i t h  D r a i n a g e  

Corn  6,000 Kgs/ha. 2,000 12,000 210 
Sorghum 1,800 Kgs/ha. 2,000 3,600 200 
Beans 1,200 Kgs/ha. 1,000 1,200 420 
R i c e  3,OOt Kgs/ha. 2,000 6,000 320 
C o t t o n  1,500 Kgs/ha. 2,200 3,300 600 
Sugar Cane 4,500 Tons 100 450,000 17  
Improved  P a s t u r e s  4,500 AUM 30 135,000 5 
N a t i v e  P a s t u r e s  500 AUB 20 10,000 5 50 
T o t a l  23,000 16,019 
T o t a l  p e r  H e c t a r e  8 693 

P a r t  C - P r o j e c t e d  Crop P r o d u c t i o n  - W i t h  D r a i n a g e  and I r r i g a t i o n  

Corn  11,000 Kgs/ha. 2,800 30,800 2 10  6,468 
Sorghum 3,400 Kgs/ha. 2,800 9,520 200 1,904 
Beans 2,200 ~ g s / h a .  1,500 3,300 420 1,386 
R i c e  5,400 Kgs/ha. 2,000 10,800 3 20 3,456 
C o t t o n  2,000 Kgs/ha. 2 #  200 4,400 600 2,640 
Sugar Cane 5,000 Tons 115  575,000 17  9,775 
Imp roved  P a s t u r e a  4,500 AUN 50 225,000 5 1,125 
N a t i v e  P a s t u r e s  50 0 AUM 4 2,000 5 10  
T o t a l  37,000 26,764 
T o t a l  p e r  H e c t a r e  8 723 



T A B L E  67 
h A R Z A  - U P P E R  LEL IPA 

P r o s o n t  And P r o j o e t a d  Y i o l d e  ( P e r  ~ e c t a r o )  1/ 

Crop 

P r o j e c t e d  Y i e l d s  
P r e s e n t  UJith U i t h  D r a i n a g e  P o t e n t i a l 8  

U n i t  Y i e l d s  D r a i n a g e  end I r r i g a t i o n  Y i e l d s  

Corn and Sorghum Kgs. 900 2,000 2,800 
Beans 11 500 1,000 1,5GO 
R i c e  II 1,100 2,000 2,000 
Cot  t o n  I I  1,400 2,200 2,200 
Sugar Cane 6 0 100 11 5 
Improved  P a s t u r e  AUR 20 3 0 50 
N a t i v e  P a s t u r e  AULI 2 4 4 

Assumes modera te  i n c r e a s e s  a s  a r e s u l t  o f  i m p r o v e d  c u l t u r a l  p r a c t i c e s .  
An ima l -Un i t  Months 

T A B L E  68 
H A R Z A  - U P P E R  L E Q P A  

E s t i m a t e d  I n c r e a s e  i n  Annua l  Crop Income 

P r o j e c t e d  Income 
I t e m  P r e s e n t  Income W i t h  D r a i n a g e  U i t h  D r a i n a g e  & I r r i g .  

C B Of 
Gross  Farm Income ( 8 )  6,000,000 16,000,000 27,000,000 
Farm Expenses ( a )  3,600,000 9,600,000 16,200,000 
Ne t  Income ( a )  2,400,000 6,400,000 10,800,000 
T o t a l  I n c r e a s e  Net  Income - 4,000,000 8,400,000 
Average p e r  H e c t a r e  ( # )  113 175 36 5 
E q u i v a l e n t  US$  45 70  145  

BEST AVAILABLE COPY 



TABLE 69  
H A R Z A  - UPPER LElilPA 

E s t i m a t e d  I n v e s t m e n t  Costs  (Per  H e c t a r e )  

D ra inaqe  
Land C a p a b i l i t y  Group I 
Land C a p a b i l i t y  ~ r o u p  I 1  
Land C a p a b i l i t y  Group 111 
U e i g h t e d  Average and rounded t o  n e a r e s t  100 

I r r i q a t i o n  360 
 ell System a l o n e  a 650 
L a t e r a l s  and l a n d  p r e p a r a t i o n  200 
40% f o r  c o n t i n g e n c i e s ,  e n g i n e e r i n g ,  i n t e r e s t ,  e t c r  340 
T o t a l  rounded t o  n e a r e s t  100 & 1,200 

US$ 480 
I A U L t  ' I U  

H A R Z A  - UPPER LErJPA 

E s t i m a t e d  Annua l  Cos ts  (Per  ~ e c t a r e )  

A m o r t i z a t i o n  O p e r a t i o n  & T o t a l  
maintenance 

Dra inaqe  Works 
Land C a p a b i l i t y  Group 1 4 3  2  2 
Land C a p a b i l i t y  Group I 1  7  3  2  2  
Land C a p a b i l i t y  Group 111 3 8 2  2  
Weigh ted  average 

I r r i q a t i o n  Works 
Pum-uel l ,  d i s t r i b u t i o n  system 70 5 0  

TABLE 7 1  
H A R Z A  - UPPER LEr;lPA 

B e n e f i t / c o s t  R a t i o  

Annual  B e n e f i t s  Annual Cos ts  B/C Ratio 
Development P o t e n t i a l  a 4f 
Dra inage  
I r r i g a t i o n  
T o t a l  

BEST AVAILABLE COPY 



TASLE 72 
GARCIA PRIETO - L A  C A E A ~ ~ A  

CANE PRODUCTION AS REPORTED BY HACIENDA LA CABANA 

Harvest  
Year 

Cut Tons l'lanzanas Est imated L i f e  
Per manzana Cut be fo re  r e p l a n t i n g  

744 Up t o  5 years  

7 25  Up t o  4 yea rs  

772 Up t o  4 years  

7 11 Up t o  3 years  

919.5 Up t o  4 years  

1,136 Up t o  5 yoara 

ESTIr3ATED COSTS OF GROUND WATER PUMPING 

& e l l  d r i l l i n g  

Pumping equipment 

4000 K V A  t r ansm iss i on  l i n e  u / t rans fo rmers  

Secondary t r ansm iss i on  l i n e  (40 km. ) 

REST AL'AILABLE COPY 



E C O N O D I C  STUDY FOR LA CABANA PROJECT 

Well d r i l l i n g ,  2 ,610  m e t e r s  a t  0100/rn 
Pumps f o r  wells 
Pumps f o r  r i v e r  d i v e r s i o n  
I n t a k e  s t r u c t u r e  f o r  r i v e r  pumping 
High t e n s i o n  l i n e s  
Low t e n s i o n  l i n e s  
I k r i g a t i o n  c a n a l s ,  45 km. a t  ~250/krn  
L a t e r a l  d r a i n s  and r o a d s ,  B1,4~5/km 
D r a i n a g e  c a n a l s  
C h a n n e l  i m p r o v 3 m e n t s  
D r a i n a g e  o u t l e t  s t r u c t u r e s  
Levees ,  @ 1 2 5 / h e c t a r e s  
S O b - t o t a l  
E n g i n e e r i n g ,  a d m i n i s t r a t i o n ,  c o n t i n g a n c i e s  (20%)  
T o t a l  i n v e s t m e n t  t o  i r r i g a t e  1 , 2 8 0  h e c t a r e s  . 

Rnnua l  C h a r g e s  
F i x e d  C h a r g e s  
I n t e r e s t  and  e m o r t i z a t i o n  of  @1,347 ,020  a t  6% f o r  20 y r .  1 1 7 , 2 0 0  
D e p r e c i a t i o n  o f  pumpt8, 5% f o r  1 5  y e a r s  1 5 , 2 7 5  
D e p r e c i a t i o n  o f  w e l l s ,  i n t a k e  s t r u c t u r s s ,  power l i n e s ,  5% 
f b r  25  y e a r s  

N a i n t e n a n c e  C h a r g o s  
I r r i g a t i o n  c a n a l s  
L a t e r a l  d r a i n s  
D r a i n a g e  C a n a l s  
Pumps and t r a n s m i s s i o n  l i n e s  

f 

O p e r a t i o n a  
Pumping 
Hand l a b o r  f o r  i r r i g a t i o n  o f  1 , 2 8 0  h e c t a r e e  
1 0 , 0 0 0  man d a y s  a t  a3.00 

~ o t a l  of  Annua l  C h a r g e s  
Annual  Charge  p e r  h o c t e r e  
Annua l  c h a r g e  p e r  manzana 

Note;  I t  was e s t i m a t e d  t h a t  an i n c r e a s e  of  1 0  t o n s  of  s u g a r  cane per manzana 
16 s u f f i c i e n t  t o  pay e l l  i r r i g a t i o n  c o s t a .  

BEST AVAILABLE COPY 



e f f o r t s  a r e  needed t o  make s u r e  t h a t  it can 
s e r v e  t h e  needs of va r ious  groups of c r e d i t  
u s e r s  e f f e c t i v e l y .  The rea f t e r ,  major e f f o r t s  
t o  develop s u f f i c i e n t  sources  of  f i nanc ing  
must follow. One element i n  such f inanc ing  
would be  t h a t  contemplated under P r o j e c t  10.3 
Financinq Livestock Development which belongs 
i n  t h i s  p r i o r i t y  group, s u b j e c t  t o  f u r t h e r  
development and t o  support  through i m t e d i a t e  
a c t i o n  on P r o j e c t  10.1.1 Short  Course i n  
Ranch Manaqement and P r o j e c t  10.2 .1  Developiny 
Modern Sales-Yards a t  Livestock Assembly Po in t s .  

e )  P r o j e c t  5.1.1. The Third Census of Aqricul-Lure. 
This  p r o j e c t  i s  s o  b a s i c  t o  f u t u r e  planninq 
f o r  a g r i c u l t u r a l  development t h a t  it deser;es 
f u r t h e r  l a r g e  p repa ra to ry  i n p u t s  b e f o r e  be ing  
i n i t i a t e d  about 1972. 

f )  P ro j ec t  8 .1  Production and ~ i s t r i b u t i o n  of  I m -  
proved P lan t inq  Stock f o r  Se lec t ed  F r u i t s .  The 
p re l imina ry  d e s c r i p t i o n  of t h i s  p r o j e c t  makes 
a  good c a s e  f o r  developing new sources  of i m -  
proved p l a n t i n g  s tock  f o r  s e l e c t e d  f r u i t s ,  b u t  
a l t e r n a t i v e  means of ach iev ing  t h i s  o b j e c t i v e  
need t o  be  examined b e f o r e  t h e  p r o j e c t  i s  i m -  
plemented i n  i t s  p r e s e n t  form. 

g )  P r o j e c t  9.4. S o i l  Conservation i n  the  Basin of  
t h e  Rio Grande of  San Miquel. Implementation 
of t h i s  p r o j e c t  i s  a  n e c e s s i t y  b e f o r e  construc-  
t i o n  proceeds on P r o j e c t  2.6 Development of  
t h e  Olomeqa Area, and t h e  s e r i o u s n e s s  of  t h e  
s o i l  e ros ion  problem on t h e  s l o p e s  of t h e  San 
Miguel volcano make t h i s  p r o j e c t  of u rgent  
importance, q u i t e  a p a r t  from t h e  Olomega de- 
velopment. 

111. Other P r o j e c t s  of Importance. 

a )  P r o j e c t  2.10 I r r i q a t i o n  i n  t h e  Upper Lempa 
Val ley and P r o j e c t  2.11 I r r i q a t i o n  i n  t h e  
J i b o a  Area. Planning needs t o  proceed on, 
t h e s e  p r o j e c t s  w i th  a  view towhrd t h e i r  i m -  
p lementat ion s t a r t i n g  i n  1984. 

b )  P r o j e c t  3.12. Community S toraqe  Cons t ruc t ion  
Sponsored by t h e  Federacibn de Ca ja s  de  Credi to .  



This  p r o j e c t  i s  so near  completion t h a t  it i s  
not  included among t h e  major investment pro- 
j e c t s  of t h e  two previous  groups. 

c )  P r o j e c t  5.2.1. Aqrarian Reform i n  t h e  Coas ta l  
Zone. This i s  another  p r o j e c t  which h a s  been 
i n  t h e  process  o  f  implementation f o r  some time. 
The urgency of f u r t h e r  e f f o r t s  under t h i s  pro- 
j e c t  w i l l  depend upon how it r e l a t e s  t o  new 
p o l i c i e s  f o r  ag ra r i an  reform now i n  t h e  develop- 
ment s t age .  

d )  P r o j e c t  5.3.1. Developinq Cooperative Orqaniza- 
t i o z .  I n  i t s  p resen t  form, t h i s  i s  not  a  major 
investment-type p r o j e c t ,  al though it i s  h i g h l y  
s i g n i f i c a n t  i n  r e l a t i o n  t o  t h e  o v e r a l l  a g r i -  
c u l t u r a l  development e f f o r t .  Progress  i n  de- 
veloping t h e  s t r u c t u r e s  and a c t i v i t i e s  of t h e  
new I n s t i t u t e  should be encouraged and a s s i s t e d .  

e )  P ro jec t  7.1. A q r i c u l t u r a l  D i v e r s i f i c a t i o n .  This  
p r o j e c t  i s  we l l  underway and i s  producing u s e f u l  
r e s u l t s .  Inpu t s  should be continued. 

f )  P r o j e c t  9.1.   ice Production. Fur the r  planning 
e f f o r t s  o f f e r  t h e  prospec t  of developing a  s ig -  
n i f i c a n t  loan proposal .  

g )  P ro jec t  9.2. P ro tec t inq  Cotton from I n s e c t s  and 
Diseases.  This p r o j e c t  i s  a l r eady  w e l l  underwa.~ 
and i s  producing u s e f u l  r e s u l t s .  



(Technical Appendix) 

APPENDIX TO CHAPTER I1 

AGRICULTURE IN THE SALVADORAN ECONOMY, 1970-90: 

AN OVERVIEW 



A PLANNING MODEL FOR EL SALVADOR'S 
AGRICULTURAL SECTOR, 1970-90 

Th i s  Appendix p r e s e n t s  i n  c o n c i s e  form t h e  s t r u c -  
t u r e  o f  t h e  macroeconomic model on  which t h e  d i s c u s s i o n  
i n  Chap te r  I1 i s  based.  The f i r s t  s e c t i o n  l ists  t h e  
v a r i a b l e s  con t a ined  i n  t h e  model,  t o g e t h e r  w i t h  t h e i r  
" names. " 1/ - 

I. D i c t i o n a r y  

( a )  A l l  monetary v a r i a b l e s  a r e  a t  1967 p r i c e s  and 
u n l e s s  o the rw i se  no ted  a r e  i n  m i l l i o n s  of  Sa lvadoran  
co lones .  

( b )  lo ( P )  ". d e n o t e s  a  p rede te rmined  v a r i a b l e .  A l l  
o t h e r  v a r i a b l e s  a r e  endogenous, i .e . ,  de te rmined  by 
t h e  model. 

(c) Because o f  t h e  r u l e s  o f  t h e  FORTRAN computing 
l anguage ,  no " l e g a l "  name f o r  a g e n e r a l  v a r i a b l e  can  
have more t h a n  6 l e t te rs  no r  can  it b e g i n  w i t h  any o f  
t h e  let ters I th rough  N ;  t h i s  e x p l a i n s  some o f  t h e  odd 
names used.  

( d )  " A g r i c u l t u r a l  sector" ( a b b r e v i a t e d  t o  " ag" )  
means a g r i c u l t u r e  l i v e s t o c k ,  f i s h i n g  and f o r e s t r y ;  
" n o n a g r i c u l t u r a l  s e c t o r "  ( a b b r s v i a t e d  t o  "nonag") corn- 
p r i s e s  a l l  o t h e r  s e c t o r s  of t h e  economy. 

GDP (Gross Domestic P roduc t )  and PTB (Produc t0  
T e r r i t o r i a l  Bru to )  a r e  used i n t e r c h a n g e a b l y  i n  t h i s  
appendix.  

PREVIOUS PAGE BLANK 



V a r i a b l e  
Name D e f i n i t i o n  

AGPROD: A g r i c u l t u r a l  o u t p u t  p e r  man, i n  co lones ;  de- 
f i n e d  by e q u a t i o n  ( 5 3 ) .  

CAPBEG: C a p i t a l  s t o c k  o f  nonag, beg inn ing  of  y e a r .  

CAPEND: C a p i t a l  s t o c k  o f  nonag, end of y e a r .  

CAPRAT: C a p i t a l  s t o c k  of  nonag, p e r  man employed, i n  
c o l o n e s ;  d e f i n e d  by e q u a t i o n  (3 )  . 

CONCAP: P r i v a t e  consumption e x p e n d i t u r e s  p e r  c a p i t a ,  
i n  c o l o n e s ;  d e f i n e d  by e q u a t i o n  ( 1 9 ) .  

CONFOD: P r i v a t e  consumption e x p e n d i t u r e s  on food.  

CONFDR: P r i v a t e  consumption e x p e n d i t u r e s  on food,  p e r  
c a p i t a ,  i n  c o l o n e s ;  d e f i n e d  by e q u a t i o n  ( 2 0 ) .  

CONGAG: C u r r e n t  government e x p e n d i t u r e s  on a g  (e .g .  
a d m i n i s t r a t i o n ,  r e s e a r c h ,  e x t e n s i o n ,  educa- 
t j  n1-1) . 

CONGNG: C u r r e n t  government e x p e n d i t u r e s  less CONGAG 
(q .v . )  and less s u b s i d i e s .  

CONGRA: R a t i o  o f  c u r r e n t  government e x p e n d i t u r e s  t o  
GDP a t  f a c t o r  c o s t ,  p e r c e n t ;  d e f i n e d  by equa- 
t i o n  ( 2 3 a ) .  

CONPNF: P r i v a t e  consumption e x p e n d i t u r e s  on nonfood 
commodit ies ,  p l u s  s e r v i c e s .  

CONSG: C u r r e n t  government e x p e n d i t u r e s .  

CONSP: P r i v a t e  consumption e x p e n d i t u r e s .  

D: D e p r e c i a t i o n  on c a p i t a l  s t o c k  of  whole economy 

( P ) D A G :  D e p r e c i a t i o n  on r eco rded  c a p i t a l  s t o c k  of ag .  

DNAG: D e p r e c i a t i o n  on c a p i t a l  s t o c k  o f  nonag. 

DOSARA: Domestic g r o s s  s a v i n g s  r a t i o ,  a s  f r a c t i o n  o f  
GDP a t  f a c t o r  c o s t ,  p e r c e n t ;  d e f i n e d  by 
e q u a t i o n  ( 4 8 )  . 



Variable 
Name Definition 

(P) EL: 

ELRES : 

EM: 

EMCAP : 

EMCONO : 

(P) EMFACS : 

(P) EMFOOD : 

EMGOOD : 

EMIAG : 

EMINAG : 

EMSERV : 

(P) ENAG : 

FEINSE : 

FEXT : 

FINT : 

(P) FLOPAG : 

Labor force, midyear, in thousands of per- 
sons. 

Labor force available for ag, midyear, in 
thousands of persons; defined by equation 
(52). 

Imports of goods and nonfactor services. 

Imports of capital equipment and construc- 
tion materials. 

Imports of consumption goods other than 
food products. 

Net imports of factor services. 

Imports of food products not produced in 
El Salvador (e.g. wheat) . 
Imports of merchandise only. 

Imports of raw and semi-finished materials 
for ag. 

Imports of raw and semi-finished materials 
for nonag. 

Imports of nonfactor services. 

Employment in nonag, midyear, thousands of 
persons. 

Purchases of materials for current produc- 
tion by ag from nonag and from abroad; e.g. 
Fertilizers, Insecticides, Seeds, Gasoline. 

Net inflow of foreign resources required 
to balance external account. 

Net inflow of foreign resources required 
to balance internal account. 

Assumed "floor" to agricultural output per 
man, in colones. 



Var iab l e  
Name D e f i n i t i o n  

FORIN: Planned n e t  in f low of  f o r e i g n  r e s o u r c e s ;  de- 
f i n e d  by equa t ion  (50 )  . 

FOSARA: Fore ign  sav ing  r a t i o ,  a s  f r a c t i o n  of GDP a t  
f a c t o r  c o s t ,  p e r c e n t ;  de f ined  by equa t ion  ( 5 1 ) .  

G: Gross recorded domest ic  f i x e d  c a p i t a l  forma- 
t i o n  i n  whole economy. 

GAG: Gross recorded  domest ic  f i x e d  c a p i t a l  forma- 
t i o n  i n  ag .  

GG: Cur ren t  government revenues  a v a i l a b l e  f o r  pub- 
l i c  investment ;  de f ined  by equa t ion  ( 3 2 ) .  

GGRAT: Var i ab l e  GG (q.v.)  a s  f r a c t i o n  of  GDP a t  fac -  
t o r  c o s t ,  p e r c e n t ;  d e f i n e d  by equa t ion  ( 3 3 ) .  

GNAG: Gross recorded  domestic f i x e d  c a p i t a l  forma- 
t i o n  i n  nonag. 

P: Gross domest ic  p roduc t  a t  market  p r i c e s .  

( P ) P A G :  Gross domestic p roduc t  a t  market  p r i c e s ,  
o r i g i n a t i n g  i n  ag.  

PDOMFD: Gross domestic p roduc t  a t  market  p r i c e s  o r i g -  
i n a t i n g  i n  s e c t o r  producing food f o r  domest ic  
consumption. 

PNAG: Gross domestic p roduc t  a t  market p r i c e s ,  
o r i g i n a t i n g  i n  nonag. 

PNAGFC: Gross domestic p roduc t  a t  f a c t o r  c o s t ,  
o r i g i n a t i n g  i n  nonag. 

(P)POP: T o t a l  popu la t ion ,  midyear, i n  thousands of 
persons .  

PRODNG: Product  p e r  man employed i n  nonag, co lones ;  
de f ined  by equa t ion  ( 2 ) .  

PXAGTR: Gross domestic p roduc t  a t  market  p r i c e s  
. o r i g i n a t i n g  i n  t r a d i t i o n a l  a g r i c u l t u r a l  ex- 
p o r t  s e c t o r  ( c o f f e e ,  c o t t o n ,  suga r )  . 



V a r i a b l e  
N a m e  D e f i n i t i o n  

SAVDOM: Domestic s a v i n g ,  n e t  o f  d e p r e c i a t i o n  a l l o w a n c e s .  

STOCKS: I n c r e a s e  of  i n v e n t o r i e s  i n  t h e  whole economy 
( n e g a t i v e  i f  d e c r e a s e )  . 

SUB: Government s u b s i d i e s  t o  t h e  p r i v a t e  s e c t o r .  

SUREAG: S u r p l u s  l a b o r  f o r c e  i n  a g ,  i n  thousands  of 
p e r s o n s ;  d e f i n e d  by e q u a t i o n  ( 5 4 ) .  

TAX: C u r r e n t  t a x  and nontax  revenues  o f  c e n t r a l  
government.  

TAXEX: Expor t  t a x e s .  

TAXRAT: R a t i o  o f  t a x  (q .v . )  t o  GDP a t  f a c t o r  c o s t ,  
p e r c e n t ;  d e f i n e d  by e q u a t i o n  (31)  . 

T D I R :  D i r e c t  t a x e s ,  and non tax  r e v e n u e s ,  o f  c e n t r a l  
government (does  n o t  i n c l u d e  e x p o r t  t a x e s ) .  

(P)TIME: T i m e  i n  y e a r s ,  measured from 1955=1, 1956=2, 
etc.  

T I N D :  I n d i r e c t  t a x e s  p a i d  t o  c e n t r a l  government 
( i n c l u d e s  impor t  t a x e s ) .  

V: N a t i o n a l  income a t  marke t  p r i c e s  ( i . e . ,  n e t  
n a t i o n a l  p r o d u c t  a t  marke t  p r i c e s ) .  

X:  Expor t s  o f  goods and n o n f a c t o r  s e r v i c e s .  

XAG: Expor t s  o f  goods from a g .  

XAGNTR: N o n t r a d i t i o n a l  a g r i c u l t r u a l  e x p o r t s ;  d e f i n e d  
by e q u a t i o n  ( 4 0 ) .  

(P)XAGTR: T r a d i t i o n a l  a g r i c u l t u r a l  e x p o r t s  ( c o f f e e ,  
c o t t o n ,  s u g a r )  . 

(P)XNAG: Expor t s  o f  goods from nonag, and a l l  n o n f a c t o r  
s e r v i c e s .  

(P)Y: Gross domes t i c  p r o d u c t  a t  f a c t o r  c o s t .  



Variable 
Name Definition 

YDISP: Disposable income; defined by equation (15). 

Z: Gross national product at market prices. 

There are 67 variables in the model, of which 
12 (DAG, EL, EMFACS, EMFOOD, ENAG, FLOPAG, PAG, POP, 
TIME, XAGTR, XNAG, Y) are predetermined, and the other 
55 are endogenous. 

11. Equations 

These are given in the order suitable for compu- 
tation. The designation "(I)" in the margin denotes 
an identity, rather than an estimated equation. Such 
expressions as "PNAGFC(T)" refer to the variable 
(PNAGFC) at time T (e.g., 1970). 

(I) 1. PNAGFC(T) = Y(T) - PAG(T) 
(I) 2. PRODNG (T) = PNAGFC (T) /ENAG (T) 

(I) 3. CAPRAT (T) = CAPBEG (T) /ENAG (T) 

4. CAPBEG(T) = (a4 + b4 TIME (T) ) PNAGFC (TI 

(I) 5. CAPEND (TI = CAPBEG (T + 1) 

(I) 7. GNAG(T) = CAPEND (T) - CAPBEG(T) + DNAG (T) 

(I) 11. G(T) = GAG(T) + GNAG(T) 

13. TDIR(T) - - .al3 + b13 PNAGFC (T) + c13 PAG(T) 



1 4 .  

( I )  1 5 .  

( 1 )  
( I )  1 8 .  

( I )  1 9 .  

( I )  2 0 .  

( I )  2 3 .  

( I )  2 3 a .  

2 6 .  

2 7 .  

( I )  2 8 .  

2 9 .  

( I )  3 0 .  

( I )  3 1 .  

( I )  3 2 .  

( I )  3 3 .  

(I) 3 4 .  

TAXEX ( T )  

YDISP ( T )  

CONPNF ( T )  

CONFOD ( T )  

CONSP ( T )  

CONCAP ( T )  

CONFDR ( T )  

CONGNG ( T )  

SUB ( T )  

CONSG ( T )  

CONGRA ( T )  

EMCAP ( T )  

EMINAG ( T )  

EMIAG ( T )  

EMCONO ( T )  

EMGOOD ( T )  

TIND ( T )  

TAX ( T )  

TAXRAT ( T )  

GG (TI  

GGRAT (TI  

PNAG ( T )  

PNAGFC(T) + PAG(T) - EMFACS(T) - 
D  ( T )  - T D I R ( T )  - TAXEX(T) 

a 1 6  + b16  YDISP ( T )  

a 1 7  + b17  YDISP ( T )  

CONPNF ( T )  + CONFOD ( T )  

(CONSP ( T )  /POP ( T )  ) x 1 0 0  

(CONFOD ( T )  /POP ( T )  ) x 1 0 0  

GZ1 (Y ( T )  - Y  (T-1)  ) + CONGNG (T-1 )  

(CONSG ( T )  /Y ( T )  ) x 1 0 0  

b 2 5  (PNAGFC ( T )  - PNAbr'C (T-1)  ) + 
~ 2 5  (XNAG ( T )  ) - XNAG (T-1)  ) + 
EMINAG (T-1)  

a 26  + b 2 6  (PAG(T) + c26 FEINSE ( T )  

a 2 7  + b 2 7  CONPNF ( T )  

EMCAP ( T )  + EMINAG(T) + EMIAG(T) 
+ EMCONO(T) + EMFOOD ( T )  

a 2 9  + b 2 9  EMGOOD ( T )  

T D I R ( T )  + TAXES ( T )  + TIND ( T )  



( I )  3 5 .  P ( T )  = PAG(T) + PNAG(T) 

( I )  3 6 .  Z ( T )  = P ( T )  - EMFACS ( T )  

( I )  3 7 .  V ( T )  = Z ( T )  - D ( T )  

3 9 .  PDOMFD ( T )  = b39 CONFOD ( T )  - EMFOOD ( T )  

( I )  4 0 .  XAGNTR(T) = PAG ( T )  - PDOMFD ( T )  - PXAGTR(T) 

( I )  4 1 .  XAG(T) = XAGTR(T) + XNAGTR ( T )  

( I )  4 4 .  X ( T )  = XAG(T) + XNAG(T) 

( I )  4 5 .  FEXT(T) = EM(T) + EMFACS ( T )  - X ( T )  

( I )  4 7 .  SAVDOM(T) = V ( T )  - CONSP ( T )  - CONSG(T) 

( I )  4 8 .  DOSARA(T) = ( (SAVDOM(T) + D ( T )  ) / Y  ( T )  ) X 1 0 0  

( I )  4 9 .  F I N T ( T )  = G ( T )  + STOCKS ( T )  - D  ( T )  - SAVDOM(T) 

( I )  5 0 .  FORIN ( T )  = max (FEXT ( T )  , FINT ( T )  ) 

( I )  5 1 .  FOSARA(T) = (FORIN ( T ) / Y  ( T )  ) x 1 0 0  

( I )  5 2 .  ELRES(T) = E L ( T )  - ENAG(T) 

( I )  5 3 .  AGPROD(T) = ( P A G ( T ) / E L R E S ( T ) )  x 1 0 0 0  

( I )  5 4 .  SUREAG(T) = ELRES ( T )  - ( (PAG(T)  / FLOPAG(T) ) 
x 1 0 0 0 )  

T h e r e  a re  55 e q u a t i o n s  ( i n c l u d i n g  2 3 a ) ,  o f  w h i c h  
3 5  a re  i d e n t i t i e s .  T h e r e  a re  3 7  c o e f f i c i e n t s  (parameters) 
w h i c h  m u s t  be e s t i m a t e d  as  f o l l o w s :  A4 ,  B 4 ,  B 6 ,  B 8 ,  A 9 ,  
B 9 ,  C 9 ,  B 1 0 ,  A 1 3 ,  B 1 3 ,  C 1 3 ,  A 1 4 ,  B 1 4 ,  A 1 6 ,  B 1 6 ,  A 1 7 ,  
B 1 7 ,  B 2 1 ,  A 2 2 ,  B 2 2 ,  A 2 4 ,  B 2 4 ,  B 2 5 ,  C 2 5 ,  A 2 6 ,  B 2 6 ,  C 2 6 ,  
A 2 7 ,  B 2 7 ,  A 2 9 ,  B 2 9 ,  A 3 8 ,  B 3 8 ,  B 3 9 ,  A 4 2 ,  B 4 2 ,  B46 .  



111. ~ s t i m a t i o n  o f  t h e  Parameters  o f  t h e  Model 

The l e v e l s  of  t h e  55 endogenous v a r i a b l e s  depend 
obv ious ly  on t h e  assumed l e v e l s  of  t h e  1 2  p rede te rmined  
v a r i a b l e s ,  and on t h e  v a l u e s  assumed f o r  t h e  37 pa ra -  
meters. While it canno t  be presumed t h a t  t h e  paramete r  
v a l u e s  r e l e v a n t  f o r  t h e  f u t u r e  a r e  e x a c t l y  t h o s e  t h a t  
have p r e v a i l e d  i n  t h e  p a s t ,  n e v e r t h e l e s s  t h e  e s t i m a t e d  
p a s t  v a l u e s  can  o f t e n  s e r v e  a s  p o s s i b l e  gu ides  t o  t h e  
f u t u r e .  Th is  i s  n o t  always t h e  c a s e ;  sometimes t h e  
a v a i l a b l e  d a t a  a r e  i n s u f f i c i e n t  f o r  e s t i m a t i n g  p a s t  
v a l u e s ,  and sometimes one has  s t r o n g  grounds  f o r  b e l i e v -  
i n g  t h a t  t h e  r e l e v a n t  s t r u c t u r e  h a s  changed,  s o  t h a t  
o t h e r  approaches  must t hen  be  t r i e d ;  even i f  d a t a  a r e  
a v a i l a b l e  t h e y  may n o t  be  e x t e n s i v e  enough t o  p e r m i t  
t h e  u t i l i z a t i o n  of  s t a n d a r d  r e g r e s s i o n  t e chn iques .  
Genera l ly  speak ing ,  however, t h e  a p p l i c a t i o n  o f  r e g r e s -  
s i o n  a n a l y s i s  t o  t ime  s e r i e s  o f  p a s t  d a t a  p r o v i d e s  va lu -  
a b l e  s t r u c t u r a l  i n fo rma t ion .  

W e  now proceed t o  d e s c r i b e  b r i e f l y  how each  of  
t h e  20 n o n - i d e n t i t y  e q u a t i o n s  ha s  been e s t i m a t e d .  F i r s t ,  
two g e n e r a l  remarks a r e  i n  o r d e r :  

(i) No a t t e m p t  is  made h e r e  t o  d e s c r i b e  i n  de- 
t a i l  how t h e  v a r i o u s  d a t a  series needed t o  make t h e  es- 
t i m a t e s  w e r e  o b t a i n e d .  These s e r i e s  were 29 i n  number, 
a s  f o l l ows :  EMCAP, EMCONO, EMFOOD, EMIAG, EMINAG, EMSERV, 
EMFACS, T D I R ,  TAXES, T I N D ,  CONFOD, CONPNF, CONGAG, CONGNG, 
SUB, PAG, PNAGFC, PXAGTR, PDOMFD, DAG, DNAG, GAG, G I  
CAPBEG, XAGTR, XNAG, STOCKS, FEINSE, TIME. Most o f  
t h e s e  w e r e  r e a d i l y  a v a i l a b l e ,  i n  e i t h e r  c o n s t a n t  o r  cu r -  
r e n t  p r i c e s  from t h e  R e v i s t a  Mensual o f  t h e  Banco C e n t r a l  
de  Reserva ,  and i n  c u r r e n t  prices w e r e  d e f l a t e d  e i t h e r  
by an a p p r b p r i a t e  p r i c e  series o r  by t h e  GDP i m p l i c i t  
p r i c e  d e f l a t e r .  The f u n c t i o n a l  c l a s s i f i c a t i o n  of impor t s  
was based on t h a t  d e s c r i b e d  i n  Annex I of  a  1967 memo- 
randum of RRNA on t h e  ba l ance  of  payments of  E l  Sa lvado r ,  
wh i l e  t h e  breakdown between .onsumption o f  food and non- 
food items was o b t a i n e d  f ro l~ i  t h e  r e s e a r c h  s t a f f  o f  t h e  
Banco C e n t r a l .  Complete d e t a i l s  of  how any of  t h e s e  
series were o b t a i n e d  a r e  a v a i l a b l e  upon r e q u e s t .  

(ii) The ( n o n - i d e n t i t y )  e q u a t i o n s  con t a ined  i n  
t h e  model w e r e  o b t a i n e d  o n l y  w i t h  c o n s i d e r a b l e  



expe r imen ta t i on  w i t h  o t h e r  f u n c t i o n a l  forms and combina- 
t i o n s  of  v a r i a b l e s .  Thus i n  o r d e r  t o  a r r i v e  a t  t h e  
dozen o r  s o  e q u a t i o n s  which w e r e  e s t i m a t e d  by r e g r e s s i o n  
t e c h n i q u e s ,  some 120 a l t e r n a t i v e s  w e r e  t r i e d ,  which i n -  
vo lved  i n  s e v e r a l  c a s e s  v a r i a b l e s  t h a t  a r e  n o t  now i n  
t h e  model. No h i s t o r y  o f  t h i s  expe r imen ta t i on  i s  i n -  
c luded  h e r e ,  b u t  a  b r i e f  account  i s  a v a i l a b l e  upon re- 
q u e s t  . 

Equat ion 4:  CAPBEG (T) = ( a 4  + b4  T I M E ( T )  ) PNAGFC (T)  

a  = 1.92 , 
4 

b4  = 0.03 , f o r  1968-80. 

Th i s  e q u a t i o n  i s  impor t an t ,  and p r e s e n t e d  t h e  
most t r o u b l e .  What i s  needed i s  a  p r o d u c t i o n  f u n c t i o n  
f o r  nonag, r e l a t i n g  t h e  o u t p u t  ( v a l u e  added) of  t h e s e  
s e c t o r s  t o  t h e  i n p u t s  ( c a p i t a l ,  l a b o r )  which t hey  u se .  
Although v e r y  many a l t e r n a t i v e  p roduc t i on  f u n c t i o n s  
w e r e  t r i e d ,  none gave s e n s i b l e  r e s u l t s ,  due mainly t o  
t h e  p resence  o f  marked m u l t i - c o l l i n e a r i t y  between t h e  
e x p l a n a t o r y  v a r i a b l e s ,  c a p i t a l  and l a b o r .  Accordingly ,  
w e  f e l l  back on t h e  use  of  a  s imp le  c a p i t a l / o u t p u t  r a t i o  
a s  a  s imple  form of nonag p roduc t i on  f u n c t i o n  (which 
i m p l i e s  t h ? .  l a b o r  is  n o t  a  l i m i t i n g  f a c t o r  o f  produc- 
t i o n ) .  T h i s  r a t i o  h a s  f a l l e n  r a t h e r  s t e a d i l y  i n  t h e  
l a s t  decade from 3.0 - 3.2 i n  1958-60, t o  2.3 - 2 . 4  i n  
1965-67. I t  was b e l i e v e d  t h a t  t h i s  f a l l  r e p r e s e n t e d  
t h e  o p e r a t i o n  of two f a c t o r s ,  t h e  s p r e a d i n g  of  p re -  
e x i s t i n g  overhead c a p i t a l  ove r  a  l a r g e r  volume of  ou t -  
p u t ,  and t h e  e f f e c t  of  more narrowly d e f i n e d  i n c r e a s -  
i n g  r e t u r n s  t o  s c a l e ,  and s o  was n o t  l i k e l y  t o  be con- 
t i n u e d  i n t o  t h e  f u t u r e .  The e q u a t i o n  above i m p l i e s  a  
r a t i o  o f  2.31 f o r  1967 ( s i n c e  T(1967) = 13)  and t h e r e -  
a f t e r  a  r i se  of 0.03 pe rcen t age  p o i n t s  a  y e a r  ( a  s l i g h t  
r e v e r s a l  o f  t h e  p r e v i o u s  p e r i o d )  u n t i l  i n  1980 it 
r e a c h e s  a  l e v e l  of  2.7. T h e r e a f t e r  w e  have assumed 
t h a t  t h e  nonag c a p i t a l  o u t p u t  r a t i o  s t a y s  c o n s t a n t  a t  
2.7, s o  e q u a t i o n  4 t hen  becomes: 

CAPBEG (T) = 2.7 PNAGFC (T) f o r  1981-1990 

Equat ion 6 :  DNAG (T) 

T h i s  v a l u e  of  b6 was a r r i v e d  a t  a s  f o l l ows :  
A CONAPLAN memorandum of March 1964 g i v e s  e s t i m a t e s  



of the reproducible capital stock for 1962. From p.2 
there can be derived an estimate of end-of-year 1962 
capital stock in nonag of 2,856.7 m i x o n  colones. From 
some work of Dr. Clark Joel of RRNA, we estimate deprecia- 
tion on capital in nonag for 1962 at 92.4 million 
colones. Gross investment in nonag in 1962 was (Z157.6 
million. If d is the depreciation rate we may then pro- 
ceed as follows, from the identity: 

Capital stock at end of 1962 = Capital stock at be- 
ginning of 1962 
-(Depreciation rate x 
Capital stock at 
beginning of 1962) 

+ Gross investment 
during 1962 

or 2856.7 = CAPBEG(1962) - 92.4 + 157.6 
so CAPBEG(1962) = 2791.5 
But d x CAPBEG(1962) = 92.4 
so d = 92.4/2791.5 = 0.0331. 

Equation 8: GAG(T) = b8 (PAG (T) - PAG (T-1) ) + DAG (T) . 
(b8 = 0.90541) 

From an RRNA memorandum by Dr. Richard Wheeler, 
Production Potential of El Salvador's Agricultural Sec- 
tor, 1970-90, it is possible to estimate that for an 
increase in agricultural output of (Z370 million men- 
tioned there, there would need to be an amount of (Z335 
million of net fixed investment in ag. The ratio 
335/375 equals 0.90541. This same ratio is assumed to 
hold for 1980-1990, given the maintenance of research, 
education and extension expenditures at appropriately 
high levels. 

Equation 9: CONGAG (T) = (ag + bg TIME (T) ) PAG (T) + cg 
a = -0.0095, bg = 0.00175, cg = 0 for 
91968-1979 

a9 = 0.01175, bg = 0, cg = 25 for 1980-1990 



T h i s  e q u a t i o n  does  n o t  r e f l e c t  p a s t  e x p e r i e n c e  
( e x c e p t  f o r  t h e  b a s e  y e a r )  b u t  i n s t e a d  c o r r e s p o n d s  t o  
a  d e l i b e r a t e  s h i f t  i n  p o l i c y  t h a t  would s u b s t a n t i a l l y  
r a i s e  t h e  p r o p o r t i o n  o f  a g r i c u l t u r a l  i n p u t s  devo ted  t o  
government r e s e a r c h ,  e x t e n s i o n  and e d u c a t i o n .  I n  1967,  
CONGAG was a t  a  l e v e l  o f  a b o u t  1.325 p e r c e n t  o f  PAG, 
and o f  t h i s  0.625 p e r c e n t  r e p r e s e n t e d  a d m i n i s t r a t i o n  
(assumed h e r e  t o  r i se  p r o p o r t i o n a t e l y  w i t h  P A G ) ,  w h i l e  
t h e  b a l a n c e  o f  0.7 p e r c e n t  c a n  be  a t t r i b u t e d  t o  r e s e a r c h ,  
e x t e n s i o n  and e d u c a t i o n .  The l a t t e r  i s  assumed t o  r i se  
more t h a n  p r o p o r t i o n a t e l y  t o  PAG u n t i l  by 1980 t o t a l  
CONGAG h a s  r i s e n  from 1.325 p e r c e n t  o f  PAG t o  3.6 p e r -  
c e n t  of PAG. Thus 

+ (-0.00950 + 0.00175 (TIME (TI ) P A G ( T )  f o r  T=14,25 

From 1980 onward, it i s  assumed t h a t  e x p e n d i t u r e s  on re- 
s e a r c h ,  e x t e n s i o n ,  and e d u c a t i o n a l  development  w i l l  l e v e l  
o f f  a t  g25 m i l l i o n ,  w h i l e  t h e  b a l a n c e  o f  c u r r e n t  expen- 
d i t u r e  on  a g r i c u l t u r e  by government i s  assumed t o  r i se  
p r o p o r t i o n a t e l y  w i t h  PAG, w i t h  a  c o e f f i c i e n t  of  0.1175; 
t h u s  

CONGAG(T) = 0.1175 PAG(T)  + 25 f o r  T = 26,36 

Equa t ion  10. FEINSE ( T )  = b10 (PAG ( T )  - PAG (T-1) ) + 
FEINSE (T-1)  (b10 = 0.22162 

From t h e  Wheeler memorandum a l r e a d y  c i t e d  (see 
Equa t ion  8 ) ,  it a p p e a r s  t h a t  i n  t h e  decade  1970-1980 a n  
i n c r e a s e  i n  a n n u a l  i n p u t s  of  f e r t i l i z e r s ,  i n s e c t i c i d e s ,  
s e e d s  and g a s o l i n e  o f  (l82 m i l l i o n  w i l l  b e  needed f o r  
a n  i n c r e a s e  i n  a g  o u t p u t  l e v e l s  by (l370 m i l l i o n .  The 
r a t i o  82/370 g i v e s  0.22162. Note t h a t  a l l  l i v e s t o c k  
f e e d  i s  assumed t o  be  purchased  from w i t h i n  a g r i c u l t u r e ;  
t h i s  i s  n o t  t r u e ,  b u t  n e i t h e r  i s  it t r u e  ( a s  w e  are as- 
suming) t h a t  a l l  s e e d s  a r e  impor ted  from o u t s i d e  t h e  
a g  s e c t o r .  The two e r r o r s  s h o u l d  b e  o f f s e t t i n g  t o  a 
c o n s i d e r a b l e  e x t e n t ,  however. 



I t  is  conven i en t  t o  t r e a t  s e v e r a l  o f  t h e  n e x t  
e q u a t i o n s  t o g e t h e r ,  s i n c e  t hey  were a l l  e s t i m a t e d  on 
t h e  b a s i s  of  r e g r e s s i o n  a n a l y s i s  o f  t i m e  series o f  p a s t  
d a t a ,  g e n e r a l l y  f o r  t h e  10 y e a r s  1958-67. I n  each  equa- 
t i o n  w e  g i v e  on ly  t h e  a c t u a l l y  e s t i m a t e d  c o e f f i c i e n t s ;  
i n  p a r e n t h e s e s  undernea th  is recorded  t h e  t s t a t i s t i c  
( f o r  s i g n i f i c a n c e ,  t shou ld  be  abou t  f 2  o r  more ) ,  wh i l e  
a t t a c h e d  t o  each  e q u a t i o n  i s  t h e  m u l t i p l e  c o r r e l a t i o n  
c o e f f i c i e n t  ( R 2 )  c o r r e c t e d  f o r  deg ree s  o f  freedom, and 
t h e  Durbin-Watson s t a t i s t i c  ( D / W ) .  The l a t t e r  tests 
f o r  s e r i a l  c o r r e l a t i o n  i n  t h e  r e s i d u a l s ,  a  v a l u e  o f  
rough ly  1 . 3  or more i n d i c a t i n g  l a c k  o f  s e r i o u s  p o s i t i v e  
s e r i a l  c o r r e l a t i o n .  There  a r e  11 e q u a t i o n s  i n  t h i s  
group. 

Eaua t ion  13: 

Equat ion 1 4 :  

Euuat ion 16: 

Equa t ion  17: 

Note t h a t  t h e  ma rg ina l  p r o p e n s i t y  t o  consume o u t  
o f  d i s p o s a b l e  income = (G16 + G17) = (0.58942 + 0.23940) = 
0.82882, s o  t h a t  t h e  rnarglnal  p r o p e n s i t y  t o  s ave  o u t  of  
d i s p o s a b l e  income i s  (1-0.82882) = 0.17118. 



Equation 22: 

SUB (T) = -5.52303 + 0.01065 Y(T) 
(-8.1087) (25.7313) 
R2 = 0.9881, D/W = 2.2703 

Equation 24: 

(for equation 25 see below) 

Equation 26: 

Equation 27: 

EMCONO(T) = -27.79268 + 0.21192 CONPNF (T) 
(-2.0563) (12.8221) 
R2 = 0.9536, D / W  = 1.9783 

Equation 29: 

Equation 38: 

Equation 42: 



Thi s  completes  t h e  group o f  e q u a t i o n s  which were 
e s t i m a t e d  comple te ly  by r e g r e s s i o n  t e c h n i q u e s .  A s  a l -  
r eady  i n d i c a t e d ,  t h e  v e r s i o n s  g iven  above r e p r e s e n t  t h e  
" f i n a l "  e q u a t i o n s ,  a r r i v e d  a t  a f t e r  c o n s i d e r a b l e  e x p e r i -  
menta t ion .  

However, i n  t h e  c a s e  o f  t h e  t h r e e  t a x  e q u a t i o n s ,  
#13,  #14,  and #29,  some " p o l i c y "  ad ju s tmen t s  had t o  b e  
made t o  t h e  c o e f f i c i e n t s .  For i f  t h e  e s t i m a t e d  c o e f f i -  
c i e n t s  are used t h roughou t  t h e  21-year p r o j e c t i o n  pe r -  
i o d ,  it t u r n s  o u t  t h a t  t h e  r e s u l t i n g  t a x  revenues  f a l l  
as a pe r cen t age  o f  PTB, t o  such a n  e x t e n t  t h a t  by 1980 
t h e  annua l  s u r p l u s  o f  c u r r e n t  r evenues  o v e r  c u r r e n t  ex- 
p e n d i t u r e s  i s  i n s u f f i c i e n t  t o  p rov ide  a r e a s o n a b l e  pro-  
p o r t i o n  o f  t h e  f i n a n c i n g  f o r  government ' s  c a p i t a l  ex-  
p e n d i t u r e s ;  i ndeed ,  i n  s e v e r a l  s i m u l a t i o n s  t h e  s u r p l u s  
i s  n e g a t i v e  by t h e  end o f  t h e  p e r i o d .  

T h i s  poor performance a r i s e s  main ly  because  t h e  
t a x  s t r u c t u r e  i s  such t h a t  t o o  h i g h  a p r o p o r t i o n  o f  
revenue comes from sectors of  t h e  economy which are 
growing r e l a t i v e l y  s lowly ;  hence  revenue  rises less 
t h a n  p r o p o r t i o n a t e l y  t o  income. To overcome t h i s ,  some 
o f  t h e  c o e f f i c i e n t s  i n  e q u a t i o n s  1 3  and 29 ,dere r a i s e d  
f o r  t h e  y e a r s  1980-1990 i n c l u s i v e  ( t h o s e  i n  #14 were 
n o t  r a i s e d  i n  view o f  t h e  r e l a t i v e l y  poor  p r o s p e c t i v e  
growth o f  t r a d i t i o n a l  a g r i c u l t u r a l  e x p o r t s ) .  

S p e c i f i c a l l y ,  c o e f f i c i e n t  B13 was r e v i s e d  by 
abou t  o n e - t h i r d  from 0.01851 t o  0.02481, and c o e f f i -  
c i e n t  C13 w a s  i n c r e a s e d  by a b o u t  7  p e r c e n t ,  from 
0.08632 t o  0.09204; c o e f f i c i e n t  B29 w a s  i n c r e a s e d  by 
a b o u t  10 p e r c e n t  from 0.16946 t o  0.18600. Thus f o r  
1970-79 t h e  e q u a t i o n s  f o r  TDIR and TIND were, r e spec -  
t i v e l y ,  #13 and #29, w h i l e  f o r  1980-1990 t hey  w e r e  

TDIR = -20.89626 + 0.02481 PNAGFC(T) + 0.09204 PAG(T) 
and TIND = 53.92574 + 0.18600 EMGOOD(T) 

The e f f e c t s  o f  t h e s e  changes  w e r e  

1. For  most s i m u l a t i o n s  t h e y  ma in t a ined  t h e  t a x  
r a t i o  TAXRAT a t  abou t  i t s  1965 v a l u e  o f  12.7 p e r c e n t ,  
whereas i n  earl ier  s i m u l a t i o n s  it had f a l l e n  by a per -  
c e n t a g e  p o i n t  o r  more by 1990; and 



2. For  many s i m u l a t i o n s  t h e y  r e s u l t e d  i n  t h e  cu r -  
r e n t  s u r p l u s  o f  t h e  C e n t r a l  Government be ing  s u f f i c i e n t  
t o  f i n a n c e  an  adequa te  p r o p o r t i o n  of  t h e  government ' s  
development program. Thus, a l t hough  t a x  r a t e s  i n  pa r -  
t i c u l a r  a r e a s  w e r e  r a i s e d ,  t h e  o v e r a l l  t a x  "burdentt  re- 
mains c o n s t a n t .  

Equat ion 21: 

CONGNG (T) = bZ1 ( Y  (T)  - Y (T-1)  ) + CONGNG (T-1) 

(b21 = 0.125) 

Regress ion  a n a l y s i s  o f  p a s t  d a t a  proved u n s a t i s -  
f a c t o r y ,  s i n c e  t h e r e  was a  p e r i o d  o f  f i v e  y e a r s  from 
1960-65 when CONGNG h a r d l y  r o s e  a s  G D P  i n c r e a s e d  q u i t e  
r a p i d l y .  I n  t h e  l a s t  few y e a r s  t h i s  p a t t e r n  ha s  chang- 
ed  markedly,  and CONGNG i s  r i s i n g  s u b s t a n t i a l y  w i t h  Y .  
The e s t i m a t e  of  b 2 l  = 0.125 i s  based on a  g r a p h i c a l  
examinat ion of  t h e s e  l a s t  few y e a r s '  e x p e r i e n c e ,  which 
i s  a  p e r i o d  t o o  s h o r t  t o  app ly  r e g r e s s i o n  t e chn iques .  

Equa t ion  25: 

EMINAG(T) = b25 (PNAGFC ( T )  - PNAGFC (T-1) ) + c25 (XNAG ( T )  - 
XNAG (T-1) + EMINAG (T-1)  

Th i s  e q u a t i o n  p rov ides  a  good example of  t h e  
p e r i l s  i nvo lved  i n  un th ink ing  a p p l i c a t i o n  o f  r e g r e s s i o n  
a n a l y s i s .  O r i g i n a l l y  t h e  e q u a t i o n  EMINAG(T) = a25 + 
b2a PNAGFC(T) was f i t t e d  t o  t h e  1958-67 sample p e r i o d  
an  y i e l d e d  a25 = -53.5835 ( t  s t a t i s t i c  = -4.8055),  
b25 = 0.11534 (11.6462) ,  ~2  = 0.9443 and D/W = 1.7949,  
a l l  o f  which w e r e  s a t i s f a c t o r y .  But f o r  1970 t h i s  
e q u a t i o n  a l r e a d y  s e r i o u s l y  u n d e r e s t i m a t e s  t h e  l i k e l y  
EMINAG by some 50 m i l l i o n  c o l o n e s ,  and t h e  r ea son  f o r  
t h i s  i s  r a t h e r  c l e a r l y  t h a t  t h e  i n c r e a s i n g  p r o p o r t i o n  
of nonag goods i n  e x p o r t s ,  w i th  t h e i r  h i g h  impor t  con- 
t e n t ,  i n c r e a s e s  nonag impor t s  a t  a r a t e  p r o p o r t i o n a t e l y  
g r e a t e r  t h a n  nonag v a l u e  added. But one canno t  c o r r e c t  
t h i s  by i n c l u d i n g  XNAG i n  t h e  r e g r e s s i o n  e q u a t i o n  s i n c e  
PNAGFC and XNAG a r e  s o  h i g h l y  c o r r e l a t e d  i n  t h e  sample 
p e r i o d  t h a t  nonsense r e s u l t s  a r e  o b t a i n e d  i f  one t r i e s  it. 



To overcome t h i s ,  u se  was made o f  a  s t u d y  r e p o r t -  
ed i n  t h e  1967 RRNA memorandum on t h e  ba l ance  o f  pay- 
ments a l r e a d y  r e f e r r e d  t o ,  i n  which a d e t a i l e d  i n v e s t i -  
g a t i o n  (based on i n d u s t r i a l  su rvey  d a t a )  was made o f  
t h e  impor t  composi t ion  of  nonag e x p o r t s .  The e s t i m a t e  
c25 = 0.3 i s  d e r i v e d  from t h i s  s t u d y .  The e s t i m a t e  o f  
bz5 fo l lowed from assuming ~ 2 5  = 0.3  and a p p l y i n g  t h e  
e q u a t i o n  t o  d a t a  o f  r e c e n t  y e a r s ,  t h e  o n l y  unknown t h e n  
be ing  b25.  

For  r e a sons  of  e a s i e r  computa t ion ,  t h e  1970 v a l u e  
o f  EMINAG was e s t i m a t e d  from t h e  o r i g i n a l  e q u a t i o n ,  ex-  
c e p t  t h a t  50 m i l l i o n  co lones  w e r e  added t o  it, s o  t h a t  
a25 became -3.5835. T h e r e a f t e r ,  t h e  main v e r s i o n  o f  
e q u a t i o n  25 was used.  

Eaua t ion  39: 

PDOMFD (T)  = b CONFOD(T) - EMFOOD ( T )  3 9 (b39 = 0.63153) .  

The problem h e r e  i s  one of  d i s t r i b u t i v e  margins .  Given 
a c e r t a i n  consumption o f  food (CONFOD) and impor t s  o f  
s p e c i a l t y  foods  (EMFOOD), t h e  d i f f e r e n c e  between them 
i s  t h e  domes t i c  p roduc t i on  o f  food ,  i gno r i lA9  s t o c k  v a r -  
i a t i o n s .  But CONFOD i s  va lued  a t  r e t a i l  p r i c e s  and 
PDOMFD a t  farm p r i c e s ,  s o  some a d j u s t m e n t  h a s  t o  be 
made. Assuming t h a t  EMFOOD has  t h e  same p e r c e n t a g e  
mark-up (m) a s  domes t i ca l ly -p roduced  foods ,  w e  have 

CONFOD = (l+m) PDOMFD + (1 + m) EMFOOD 

s o  t h a t  (1 + m) = CONFOD/(PDOMFD + EMFOOD). The ave rage  
(1 + m) s o  c a l c u l a t e d  f o r  1958 th rough  1966 was 1 .5840,  

w i t h  a  low of  1.4629 and a h igh  of  1.7218. The r e c i p r o -  
c a l  o f  1.5840 i s  0.63153, and i s  used because  from t h e  
above e q u a t i o n  

PDOMFD = (1/(1 + m) ) CONFOD - EMFOOD 
and 1/(1 + m) = 0.63153. 

Equa t ion  46: 

STOCKS (T)  = b46  ( Y  ( T )  - Y (T-1)  ) (b46 = 0.05000) 
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Some p r o v i s i o n  must be  made f o r  a d d i t i o n  t o  i n -  
v e n t o r i e s  a s  incomes i n c r e a s e .  The h i s t o r i c a l  series 
on inven to ry  i n c r e a s e  d i s p l a y s  t o o  g r e a t  an i r r e g u l a r -  
i t y  t o  u se  t o  c o n s t r u c t  an e s t i m a t e  of  b46, and t h e  
f i g u r e  used ( 5  p e r c e n t )  i s  p u r e l y  n o t i o n a l ,  de r ived  i n  
a  g e n e r a l  way from i n v e s t i g a t i o n s  i n  o t h e r  c o u n t r i e s  
on i n v e n t o r y / s a l e s  r a t i o s .  

I V .  Es t imates  of t h e  Predetermined Var i ab l e s  

The predetermined v a r i a b l e s  used i n  t h e  model 
f a l l  roughly i n t o  fou r  groups,  a l though  t h e  boundar ies  
between some of t h e  c a t e g o r i e s ,  p a r t i c u l a r l y  t h e  f i r s t  
two l i s t e d  below, a r e  n o t  a t  a l l  sharp .  The c l a s s i f i -  
c a t i o n  i s  a s  fo l lows:  

A. Po l i cy  Var i ab l e s  

I n  t h i s  ca t ego ry  a r e  t h o s e  v a r i a b l e s  which con- 
s t i t u t e  t h e  t a r g e t s  f o r  economic po l i cy .  Although 
t h e s e  cannot  b e  set  a t  any l e v e l  i r r e s p e c t i v e  of t h e  
r e sou rces  a v a i l a b l e ,  t h e r e  i s  g e n e r a l l y  speaking some 
l a t i t u d e  f c -  c e t t i n g  a l t e r n a t i v e  t a r g e t  l e v e l s ,  and t h e  
whole e x e r c ~ s e  c o n s i s t s  i n  e x p l o r i n g  t h e  i m p l i c a t i o n s ,  
f o r  many of t h e  o t h e r  s e c t o r s  of t h e  economy, of  a l t e r -  
n a t i v e  l e v e l s  of  t h e s e  p o l i c y  v a r i a b l e s .  I n  t h e  p r e s e n t  
model t h e s e  v a r i a b l e s  a r e  ENAG, PAG and Y ;  t o  some ex- 
t e n t  EMFOOD, XAGTR and XNAG a r e  a l s o  i n  t h i s  ca tegory .  

Exogenous Var i ab l e s  

Some v a r i a b l e s  a r e  determined mainly by t h e  work- 
i n g  of f o r c e s  o u t s i d e  t h e  Salvadoran economy, and t h e r e -  
f o r e  can be  t r e a t e d  n e i t h e r  a s  endogenous nor  a s  p o l i c y  
v a r i a b l e s .  Uncer ta in ty  about  t h e i r  f u t u r e  behavior  i s  
u s u a l l y  c o n s i d e r a b l e ,  and t h e r e f o r e  it i s  a d v i s a b l e  
g e n e r a l l y  t o  p rov ide  more than  one p r o j e c t i o n  of  each.  
I n  t h e  p r e s e n t  model t h e s e  exogenous v a r i a b l e s  a r e  EL, 
FLOPAG, POP, TIME, XAGTR AND XNAG. However, t h e s e  
exogenous v a r i a b l e s  a r e  amenable t o  a l t e r a t i o n  by s u i t -  
a b l e  p o l i c y  d e c i s i o n s ;  i n  p a r t i c u l a r ,  t h e r e  seems scope 
f o r  p o l i c y  i n  ach iev ing  d e s i r a b l e  l e v e l s  of POP and XNAG. 



C.  "Quasi-Endogenous v a r i a b l e s f f  

I n  t h i s  r a t h e r  c a t c h - a l l  category a r e  those.  
predetermined v a r i a b l e s  which a c t u a l l y  depend d i r e c t l y  
or i n d i r e c t l y  on p r e s e n t  and p a s t  va lues  of t h e  po l i cy  
and exogenous v a r i a b l e s ;  b u t  where t h i s  dependence i s  
s u f f i c i e n t l y  tenuous o r  complicated t h a t  it i s  n o t  f ea -  
s i b l e  t o  f i t  t h e  v a r i a b l e  i n t o  t h e  body of  t h e  a c t u a l  
model i t s e l f .  I n  t h i s  category a r e  DAG, EMFACS and 
EMFOOD. 

D. Lagged Endogenous Var iab les  

For completeness '  sake it should be added t h a t  
t h e  model u t i l i z e s  a s  explana tory  v a r i a b l e s  c e r t a i n  lag-  
ged va lues  of some of t h e  endogenous v a r i a b l e s ,  which 
i n  any given s i t u a t i o n  a r e  t h e r e f o r e  predetermined. 
Thus, s i n c e  t h e  model begins i n  1970, va lues  f o r  1969 
of CONGNG, FEINSE, PAG, XAGTR and Y a r e  needed by Equa- 
t i o n s  21, 10 ,  8 ,  1 4  and 46 ; once t h e s e  a r e  f ed  i n ,  t h e  
model i t s e l f  gene ra t e s  t h e  lagged va lues  r equ i red  f o r  
subsequent yea r s  (note  t h a t ,  a s  expla ined  i n  t h e  account 
of Equation 25, t h e  de te rmina t ion  of t h e  1970 va lue  
f o r  EMINAG does n o t  use t h e  usua l  form of equat ion  ( 2 5 ) ,  
and s o  does n o t  need 1969 va lues  of PNAGFC, XNAG and 
EMINAG) . 

Deta i led  Descr ip t ion  of  Predetermined Var i ab le s  

(1) ENAG: 

The b a s i c  series on employment i n  nonagr i cu l tu re  
was presented ,  wi th  a f u l l  d e s c r i p t i o n  of how it was 
obta ined ,  i n  an RRNA memorandum of November 10,  1968 
on P r o j e c t i o n s  of Employment i n  E l  Salvador;  t h e  two 
primary sources  involved w e r e  ( a )  t h e  Censuses of 1950 
and 1961, and (b)  t h e  annual sample surveys of  employ- 
ment i n  urban a r e a s  of E l  Salvador c a r r i e d  o u t  by t h e  
Minis t r y  of Labor. 

Three p r o j e c t i o n s  of ENAG were made, High, 
Medium and Low. The High p r o j e c t i o n  assumed a growth 
r a t e  of 5 pe rcen t ,  cons iderably  h igher  than t h e  growth 
r a t e  of t h e  labor  f o r c e ,  s o  t h a t  t h e  nonag s e c t o r  would 



make a c o n s i d e r a b l e  c o n t r i b u t i o n  t o  expanding employ- 
ment o p p o r t u n i t i e s  i n  t h e  whole economy. On t h e  o t h e r  
hand,  t h e  low p r o j e c t i o n ,  a t  a 3.5 p e r c e n t  growth ra te ,  
assumes t h a t  t h e  nonag s e c t o r  w i l l  make p r o p o r t i o n a t e l y  
no n e t  c o n t r i b u t i o n  t o  t h e  a b s o r p t i o n  o f  l a b o r .  The 
medium p r o j e c t i o n ,  a t  4.25 p e r c e n t ,  l ies  hal fway between 
h i g h  and low. 

(ii) PAG: - 
A s  w i t h  ENAG, t h e r e  are t h r e e  p r o j e c t i o n s  f o r  

PAG, h i g h ,  medium and low. The low p r o j e c t i o n  w a s  t h a t  
e x p e r i e n c e d  i n  t h e  p a s t  decade, namely 3.3 p e r c e n t ,  
w h i l e  t h e  medium p r o j e c t i o n  assumes 4.9 p e r c e n t  growth 
i n  t h e  decade 1970/80, and 4.7 p e r c e n t  growth d u r i n g  
lq80/90.  The h i g h  p r o j e c t i o n  assumes 5.5 p e r c e n t  
th roughou t .  

(iii) Y: - 
T h i s  v a r i a b l e ,  which i s  " p r o d u c t o  t e r r i t o r i a l  

b r u t o "  ( P T B ) ,  b u t  a t  f a c t o r  c o s t  n o t  marke t  p r i c e s ,  
a g a i n  h a s  t h r e e  p r o j e c t i o n s ,  High, Medium and Low. The 
High s p e c i f i e s  growth a t  6  p e r c e n t  d u r i n g  1970 and 1971, 
and 7  p e r c e n t  t h e r e a f t e r ;  Medium assumes 5.7 p e r c e n t  
t h r o u g h o u t  and Low, 4.5 p e r c e n t .  F o r  1967,  1968, 1969,  
t h e  growth rates assumed are 3.76, 4.13, and 4.50 p e r -  
c e n t ,  r e s p e c t i v e l y .  

( i v )  EL: - 
Only one  p r o j e c t i o n  w a s  u s e d ,  t a k e n  from CELADE: 

 olet tin ~ e m o ~ r 6 f i c 0 ,  A6o 2 ,  Vol. 3 ,  J a n u a r y  1969,  T a b l e  
3. O t h e r  p r o j e c t i o n s  w e r e  c o n s i d e r e d  ( e . g . ,  t h o s e  by 
Carmen A r r e t x )  b u t  s i n c e  t h e y  d i f f e r e d  l i t t l e  from t h e  
CELADE f i g u r e s ,  w e r e  n o t  used .  T h i s  p r o j e c t i o n  assumes 
t h a t  l a b o r  f o r c e  p a r t i c i p a t i o n  rates,  by a g e  and s e x ,  
s t a y  c o n s t a n t  a t  t h e  levels shown by t h e  l a s t  Census 
(1961) .  The CELADE f i g u r e s  are g i v e n  o n l y  a t  f i v e -  
y e a r  i n t e r v a l s  from 1960 t h r o u g h  1985; t o  o b t a i n  a n n u a l  
estimates t h e  f o l l o w i n g  i m p l i e d  a n n u a l  growth rates 
were a p p l i e d :  1965/70, 3.08 p e r c e n t ;  1970/75, 3.29 p e r -  
c e n t ;  1975/80, 3.54 p e r c e n t ;  1980/85, 3.58 p e r c e n t .  A 
f i g u r e  of  3.62 p e r c e n t  was assumed f o r  1985/90. p o l i c y  



can  o f  c o u r s e  a f f e c t  EL,  b u t  s i n c e  most o f  t h o s e  who 
w i l l  be  i n  t h e  l a b o r  f o r c e  d u r i n g  t h e  n e x t  f i f t e e n  y e a r s  
a r e  a l r e a d y  bo rn ,  n o t  ve ry  much e f f e c t  on EL can  be  made 
d u r i n g  t h e  20 y e a r s  under c o n s i d e r a t i o n ,  u n l e s s  p a r t i c i -  
p a t i o n  r a t e s  change. 

(v)  FLOPAG: 

T h i s  v a r i a b l e  i s  e s s e n t i a l l y  an  a t t e m p t  t o  gues s  
a t  how r e a l  wages w i l l  rise i n  a g r i c u l t u r e ,  and hence 
how t h e  i n c r e a s e  i n  demand f o r  a g r i c u l t u r a l  l a b o r  w i l l  
be  s h a r e d  between i n c r e a s e d  employment and i n c r e a s e d  
wages. Thus it i s  assumed t h a t  i f  PAG i s  a t  t h e  High 
p r o j e c t i o n  of  5.5 p e r c e n t ,  a g r i c u l t u r a l  wages p e r  man 
w i l l  rise a t  2.3 p e r c e n t  p e r  annum; i f  PAG i s  r i s i n g  
a t  4.8 p e r c e n t  ( a v e r a g e ) ,  t hen  r e a l  wages a r e  assumed 
t o  i n c r e a s e  a t  2.0 p e r c e n t ;  and i f  PAG i s  r i s i n g  a t  on ly  
3.3 p e r c e n t ,  t h e n  wages w i l l  rise a t  1 . 3  p e r c e n t .  

Ra the r  t han  e x p r e s s  t h i s  d i r e c t l y  i n  t e r m s  of  
a g r i c u l t u r a l  wages, which do  n o t  appea r  e l s ewhe re  i n  
t h e  model (and f o r  which t h e  d a t a  a r e  p o o r ) ,  an  i n d i r e c t  
approach measures i t s  consequences from 1965 a s  a  r e f -  
e r e n c e  b a s e ,  f o r  which it i s  assumed t h a t  a g r i c u l t u r a l  
unemployment was ze ro .  If t h i s  had been t h e  c a s e  t h e n  
a g r i c u l t u r a l  o u t p u t  p e r  man would have been 1013 co lones .  
W e  t h e n  assume t h a t  t h i s  l e v e l  would have i n c r e a s e d  a t  
2.3 p e r c e n t ,  2.0 p e r c e n t ,  and 1 .3  p e r c e n t ,  r e s p e c t i v e l y ,  
i n  o r d e r  t o  a r r i v e  a t  e s t i m a t e s  o f  how much "exces s "  
unemployment o r  overemployment would appear .  The 
mechanism f o r  do ing  t h i s  i s  Equa t ion  ( 5 4 ) .  

( v i )  POP: - 
A s  i n  t h e  c a s e  of  EL d i s c u s s e d  above,  o n l y  one  

p r o j e c t i o n  was used ( t h e  o t h e r s  a v a i l a b l e  be ing  v e r y  
s i m i l a r ) .  Tha t  used was t aken  from CELADE:  olet tin 
Demogrhfico, Ano 1, Vol. 2 ,  October  1968, Tab le  2 .  
F i g u r e s  a r e  g iven  a t  f i v e - y e a r  i n t e r v a l s  from 1965 
th rough  1985,  and a r e  h e r e  i n t e r p o l a t e d  by t h e  imp l i ed  
qu inquenn i a l  growth r a t e s  i n  o r d e r  t o  a r r i v e  a t  annua l  
e s t i m a t e s .  These qu inquenn i a l  r a t e s  w e r e :  1965-70, 
17.96 p e r c e n t ;  1970-75 18.92 p e r c e n t ;  1975-80, 19.84 
p e r c e n t ;  1980-85, 20.45 p e r c e n t .  For  1985-90, a n  an- 
n u a l  growth r a t e  of  3.84 p e r c e n t  ( e q u i v a l e n t  t o  a  



q u i n q u e n n i a l  growth r a t e  o f  20.8 p e r c e n t )  w a s  used .  
T h i s  a l s o  c o u l d  be r e g a r d e d  as a  p o l i c y  v a r i a b l e ,  though 
t h e  t i m e  span  o f  o n l y  20 y e a r s  i s  i n s u f f i c e n t  t o  g i v e  
much scope  t o  p o l i c y .  

( v i i )  TIME: 

The b a s e  y e a r  i s  1955,  s o  t h a t  TIME (1955) = 
1, TIME (1956) = 2 ,  e tc .  

( v i i i )  XAGTR: 

F o r  t h i s  t h e r e  are t h r e e  p r o j e c t i o n s ,  t h e  low 
p r o j e c t i o n  b e i n g  t a k e n  from an RRNA memorandum on 
p r o j e c t i o n s  of  E l  S a l v a d o r ' s  a g r i c u l t u r a l  e x p o r t s .  
The p r o j e c t i o n s  f o r  c o f f e e ,  c o t t o n  and s u g a r  were used ,  
and i n t e r p o l a t e d  by t h e  q u i n q u e n n i a l  growth rates  i m -  
p l i e d .  Thus f o r  1965-70, t h e  i m p l i c i t  a n n u a l  r a t e  o f  
growth i n  t h e  p r o j e c t i o n s  w a s  1 . 0 1  p e r c e n t ;  f o r  1970- 
75, 3.36 p e r c e n t ;  f o r  1975-80, 2.14 p e r c e n t ;  f o r  1980- 
85,  2.14 p e r c e n t ;  and f o r  1985-90, 2.07 p e r c e n t .  For  
t h e  h i g h  p r o j e c t i o n  used  h e r e ,  t h e  1965-70 and 1970-75 
rates  from t h e  low p r o j e c t i o n  w e r e  used ,  b u t  f o r  t h e  
o t h e r  y e a r s  a n o t h e r  p e r c e n t a g e  p o i n t  w a s  added t o  t h e  
growth r a te ,  s o  t h a t  we have 1975-80, 3.14 p e r c e n t ;  
1980-85, 3.13 p e r c e n t ;  and 1985-90, 3.07 p e r c e n t .  The 
medium p r o j e c t i o n  w a s  an  a r i t h m e t i c  a v e r a g e  of  t h e  
o t h e r  two. 

( i x )  XNAG: 

Whether e x p o r t s  of  n o n a g r i c u l t u r a l  p r o d u c t s ,  and 
s e r v i c e s ,  i s  an  exogenous o r  a p o l i c y  v a r i a b l e ,  i s  d i f -  
f i c u l t  t o  d e c i d e .  I t  is  r e a l l y  b o t h  s i n c e  t h e  demand 
f o r  E l  S a l v a d o r ' s  manufac tu res  depends on developments  
o u t s i d e  h e r  b o r d e r s ,  and depends  a l s o  on how h a r d  s h e  
i s  p r e p a r e d  t o  push t h o s e  e x p o r t s ,  i n  t e r m s  o f  p r i c e ,  
q u a l i t y  and s e r v i c e .  The r a te  o f  growth o f  XNAG i n  t h e  
l a s t  few y e a r s  h a s  been phenomenal,  a t  around 25 p e r -  
c e n t  d u r i n g  1962/67, b u t  f e l l  t o  a b o u t  11 p e r c e n t  i n  
1967/68. The h i g h  p r o j e c t i o n  assumes t h a t  t h e  growth 
r a t e  o f  XNAG w i l l  rise from 10 p e r c e n t  i n  1970 t o  12.5 
p e r c e n t  i n  1990, w h i l e  t h e  medium p r o j e c t i o n  assumes 
t h a t  XNAG w i l l  grow a t  10 p e r c e n t  from 1970 t o  1990;  
t h e  low p r o j e c t i o n  assumes t h a t  X N A G ' s  growth ra te  w i l l  



d e c l i n e  l i n e a r l y  from 10 p e r c e n t  i n  1970 t o  7.5 p e r c e n t  
i n  1990; whichever  a s sumpt ion  i s  made t h e  growth r a t e  
o f  XNAG w i l l  be a major  f o r c e  i n  E l  S a l v a d o r ' s  economic 
growth. 

(x )  DAG: - 
Three p r o j e c t i o n s  o f  t h i s  are  p r o v i d e d ,  c o r r e s -  

ponding t o  t h e  t h r e e  PAG p r o j e c t i o n s .  S i n c e  s o  much 
of  a g r i c u l t u r a l  i n v e s t m e n t  goes  u n r e c o r d e d ,  t h e  b a s e  
y e a r  f i g u r e  f o r  DAG must n e c e s s a r i l y  b e  r a t h e r  n o t i o n a l .  
I t  h a s  been assumed a t  25 m i l l i o n  c o l o n e s  i n  1965,  and 
grows by 5.5 p e r c e n t ,  4.9 p e r c e n t  (1970-80) and 4.7 p e r -  
c e n t  (1980-go),  and 3.3 p e r c e n t ,  i n  t h e  h i g h ,  medium 
and low p r o j e c t i o n s  r e s p e c t i v e l y .  T h i s  i s  a f a r  from 
s a t i s f a c t o r y  p r o c e d u r e ,  b u t  it i s  n o t  a  v e r y  i m p o r t a n t  
v a r i a b l e .  

( x i )  EMFACS: 

T h i s  v a r i a b l e ,  n e t  i m p o r t s  o f  f a c t o r  s e r v i c e s ,  
w a s  assumed t o  v a r y  d i r e c t l y  w i t h  Y. For  t h e  decade  
1958-67, v a l u e s  of EMFACS were p l o t t e d  a g a i n s t  Y ,  and 
a s t r a i g h t  l i n e  f i t t e d  by e y e  t o  t h e s e  d a t a .  The ap-  
p r o p r i a t e  v a l u e  o f  EMFACS, f o r  a  g i v e n  Y from a High,  
Medium and Low p r o j e c t i o n  w a s  t h e n  r e a d  o f f  from t h i s  
s t r a i g h t  l i n e .  T h i s  approach t o  some e x t e n t  n e g l e c t s ,  
of c o u r s e ,  t h e  e f f e c t s  o f  p a s t  f o r e i g n  borrowing i n  
b u i l d i n g  up f o r e i g n - h e l d  a s s e t s .  

( x i  i ) EMFOOD : 

There  are t h r e e  p r o j e c t i o n s  o f  t h i s ,  each  v a r y -  
i n g  d i r e c t l y  w i t h  Y. I t  was r e a s o n e d  t h a t  t h e r e  would 
b e  two i n f l u e n c e s  on t h e  l e v e l  o f  EMFOOD, working i n  
o p p o s i t e  d i r e c t i o n s .  On t h e  one hand,  r i s i n g  incomes 
would t e n d  t o  p u l l  i n  more i m p o r t s  o f  f o o d s  n o t  e a s i l y  
o b t a i n a b l e  i n  E l  S a l v a d o r .  On t h e  o t h e r  hand,  t h e  
r i s i n g  s i z e  of  t h e  marke t ,  and d e l i b e r a t e  p o l i c y ,  would 
t e n d  t o  l e a d  t o  i m p o r t  s u b s t i t u t i o n  o f  some foods .  The 
p r o j e c t i o n s  r e f l e c t  b o t h  f o r c e s .  

A r e g r e s s i o n  of EMFOOD on Y f o r  t h e  sample p e r -  
i o d  1958-67 y i e l d e d  t h e  e q u a t i o n  EMFOOD(T) = -8.68246 + 
0.037327 Y ( T ) ,  w i t h  t s t a t i s t i c s  o f  -2.0942 and 14.8750 



2 r e s p e c t i v e l y ,  R of 0.9651 and D/W = 1.6453. From t h i s  
equa t ion  one may c a l c u l a t e  l e v e l s  f o r  EMFOOD i n  1990 
of e331.8 m i l l i o n ,  g263.6 m i l l i o n  and e217.2 m i l l i o n ,  
corresponding t o  High, Medium and Low Y .  These l e v e l s  
of EMFOOD would r e p r e s e n t ,  r e s p e c t i v e l y ,  3.64 p e r c e n t ,  
3.62 p e r c e n t  and 3.75 p e r c e n t  of Y ,  compared wi th  an 
average 1965-67 l e v e l  of 3.28 pe rcen t .  

I t  was assumed t h a t  by 1990 r a t h e r  more than  one- 
h a l f  of t h e  o r i g i n a l l y  imported food i t ems  would have 
been s u b s t i t u t e d  f o r  by domest ic  p roduc t ion ,  s o  t h a t  
EMFOOD would r e p r e s e n t  on ly  1 .5  p e r c e n t  of t h e  p r o j e c t -  
ed l e v e l  of Y i n  1990. In t e rmed ia t e  v a l u e s  of EMFOOD 
f o r  1970-89 w e r e  t hen  r ead  o f f  by loga r i t hmic  i n t e r p o -  
l a t i o n  between t h e  known 1965 va lue  and t h e  t h r e e  1990 
va lues  s o  c a l c u l a t e d .  

V.  S imula t ion  of t h e  Model 

I n  o r d e r  t o  perform a  s i m u l a t i o n  of  t h e  model, 
one needs t o  have: (i) a  set  of v a l u e s  f o r  t h e  37 para-  
me te r s ;  (ii) a  set  of p r o j e c t i o n s  f o r  t h e  1 2  p r e d e t e r -  
mined v a r i a b l e s ;  and (iii) a  computing procedure .  

(i) Values f o r  t h e  37 parameters  

The s e t  of va lues  used f o r  a l l  t h e  s i m u l a t i o n s ,  
and t h e  ways i n  which they  were d e r i v e d ,  have been des -  
c r i b e d  i n  d e t a i l  i n  Sec t ion  111. I t  should  be noted 
t h a t  t h e r e  i s  no reason  i n  p r i n c i p l e  why a l t e r n a t i v e  
s e t s  of v a l u e s ,  vary ing  by one,  two, t h r e e ,  ... para-  
meter v a l u e s  (up t o  37) could n o t  be  t r i e d  u s i n g  t h e  
same s imu la t ion  program. Th i s  pe rmi t s  a  g r e a t  d e a l  of 
f l e x i b i l i t y ;  t h u s  one may have doubts  abou t  t h e  v a l u e s  
of t h e  c a p i t a l / o u t p u t  r a t i o  assumed f o r  nonag; t hey  can 
e a s i l y  be changed, and t h e  consequences of making t h a t  
change, eve ry th ing  e l s e  remaining unchanged, can be 
qu ick ly  and cheaply explored .  

(ii) Values f o r  t h e  predetermined v a r i a b l e s  

The fo l lowing  9  predetermined v a r i a b l e s  had t h r e e  
p r o j e c t i o n s  each:  ENAG, PAG, Y ,  FLOPAG, XAGTR, XNAG, 
DAG, EMFACS, EMFOOD, whi le  on ly  3 ,  namely E L ,  POP and 



TIME had one p r o j e c t i o n .  This  r a i s e s  t h e  p o s s i b i l i t y  
of 39 = 19,683 s imu la t ions !  But t h i s  number i s  reduced 
d r a s t i c a l l y  by t h e  fo l lowing  c o n s i d e r a t i o n s :  ( a )  t h e  
High, Medium and Low p r o j e c t i o n s  of EMFACS and EMFOOD 
depend d i r e c t l y  ( a s  a l r e a d y  d i scussed )  on whether Y i s  
a t  High, Medium o r  Low; (b )  s i m i l a r l y  DAG and FLODAG 
a r e  d i r e c t l y  dependent on PAG; ( c )  f a c t o r s  ( a )  and ( b )  
t o g e t h e r  c u t  down t h e  number of v a r i a b l e s  wi th  independ- 
e n t  v a r i a t i o n  from 9  t o  5 ,  and s o  t h e  number of p o s s i b l e  
v a r i a t i o n s  from 39 t o  35, o r  from 19,683 t o  243; (d )  
even t h i s  s m a l l e r  number i s  reduced s t i l l  f u r t h e r  by 
r e q u i r i n g  t h a t ,  a p a r t  from XNAG which has  complete ly  
independent  v a r i a t i o n ,  no High p r o j e c t i o n  of any v a r i -  
a b l e  can be combined wi th  any Low p r o j e c t i o n  of any 
o t h e r  v a r i a b l e .  The economic r ea sons  f o r  t h i s  a r e  
obvious;  it would n o t  seem r e a l i s t i c  t o  suppose f o r  ex- 
ample, t h a t  Y could grow a t  7  p e r c e n t  p e r  yea r  wh i l e  
ENAG was growing a t  on ly  3.5 p e r c e n t ;  and s o  on. The 
e f f e c t  of t h i s  se t  of r e s t r i c t i o n s  i s  t o  c u t  down t h e  
243 p rev ious ly  p o s s i b l e  s i m u l a t i o n s  t o  93. The compu- 
ter  program must embody a  procedure  f o r  s y s t e m a t i c a l l y  
(and a u t o m a t i c a l l y )  p i ck ing  o u t  t h e  c o r r e c t  93 s imula-  
t i o n s  o u t  of t h e  19,683 p o s s i b l e .  

(iii) Computing Procedure 

The computation p a r t  of t h e  computer program f o r  
t h e  s imu la t ions  i s  s t r a i g h t f o r w a r d  and fo l lows  c l o s e l y  
t h e  sequence of equa t ions  se t  o u t  i n  S e c t i o n  111. The 
on ly  compl ica t ion  occu r s  w i th  equa t ion  ( 7 ) ,  where i n  
o r d e r  t o  compute GNAG(T)  one needs t o  know CAPEND ( T )  . 
But by equa t ion  (5 )  , CAPEND ( T )  = CAPBEG(T+l )  , s o  t h a t  
i n  o r d e r  t o  compute, s a y ,  GNAG(1970) (and many of t h e  
o t h e r  v a r i a b l e s  i n  1970) ,  one needs t o  know CAPBEG(1971). 
To compute t h i s ,  i n  t u r n ,  r e q u i r e s  computation of  equa- 
t i o n s  (1) and ( 4 )  f o r  1971. Thus t h e  computer program 
proceeds by computing equa t ions  (1) through ( 4 )  f o r  
1970 and 1971 be fo re  it proceeds t o  equa t ion  (5)  and 
b e y o n d .  T h e r e a f t e r ,  f o r  subsequent  y e a r s ,  t h e  f i r s t  
f o u r  equa t ions  r e f e r  always t o  y e a r  ( T + l ) ,  whi le  t h e  
rest r e f e r  t o  yea r  ( T ) ;  t h i s  i s  t r u e  f o r  T = 1990 a l s o .  

The program w a s  w r i t t e n  i n  FORTRAN I V  by Stephen 
W. Schwab f o r  t h e  IBM 7094 computer. Computation pro- 
ceeds  q u i t e  qu ick ly ;  t o t a l  computing t i m e  f o r  t h e  93 



simulations was 1.07 minutes, plus printing time of about 
15 minutes. Of course, "debugging" of the initial pro- 
grams took considerably more time than that. 
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WATER RESOURCES P O L I C Y  AND AGRICULTURE 

Agr i cu l tu re  b e n e f i t s  from t h e  development and management of 
wa te r  resources  and t h e  p rov i s ion  of dependable wa te r  s u p p l i e s  f o r  
r u r a l  u se s ,  l i v e s t o c k ,  and i r r i g a t i o n ,  and from f lood  c o n t r o l  and 
improved dra inage .  P o t e n t i a l  e f f e c t s  of such programs could i n c l u d e  
(1) more e f f e c t i v e  use of r e sou rces ,  (2)  i nc reased  c rop  product ion ,  
( 3 )  improvement of e f f i c i e n c y  and income of farm e n t e r p r i s e s ,  (4) 
s e t t l e m e n t  of family farms, (5) r eg iona l  and a r e a  development, and 
(6) economic s t a b i l i t y .  Within a  framework of a l l  p u b l i c  inves tment ,  
program o b j e c t i v e s  could be c l a s s i f i e d  a s  (1)  t o  i n c r e a s e  consurnp- 
t i o n ,  (2)  t o  r e d i s t r i b u t e  consumption, (3) t o  promote n t i o n a l  s e l f -  

17 s u f f i c i e n c y ,  and (4) t o  f u l f i l l  p o l i t i c a l  ob l iga t ions . -  

The formula t ion  of  a  n a t i o n a l  po l i cy  f o r  t h e  management, 
development, and use of wa te r  resources  may be  cons t r a ined  by t h e  
n a t u r e  of p u b l i c  va lues  and i n s t i t u t i o n s .  Any n a t i o n a l  development 
program must be amenable t o  t he  s o c i a l  customs and i n s t i t u t i o n s  of 
t h e  n a t i o n .  I f  i t  is n o t  compat ible  with t h e s e  va lues  and i n s t i t u -  
t i o n s ,  i t  w i l l  no t  have popular  acceptance and w i l l  be i n e f f e c t i v e .  
S ince  changes i n  s o c i a l  and i n s t i t u t i o n a l  s t r u c t u r e  t ake  p l a c e  
s lowly ,  i t  is  necessary  t o  formula te  wa te r  resource  programs s o  a s  
t o  minimize d i s r u p t i o n s .  Thus i t  is  sugges ted  t h a t  resource  devel- 
opment p l ans  proceed f i r s t  with those investments  r equ i r ing  t h e  
l e a s t  d i s r u p t i v e  change i n  t h e  b a s i c  p o l i t i c a l  and s o c i a l  i n s t i t u -  
t i o n s .  

The p ropos i t i on  s t a t e d  above is s t r o n g l y  r e l e v a n t  t o  t h e  
problem of a t t a i n i n g  n a t i o n a l  economic o b j e c t i v e s  f o r  a g r i c u l t u r a l  
p roduct ion .  Where e x i s t i n g  i n s  ti t u t i o n s  o r  va lues  resist p o l i c i e s  
o r  programs designed t o  implement growth  o b j e c t i v e s ,  means inust 
be explored t o  l i m i t  t h i s  r e s i s t a n c e .  To the  e x t e n t  t h a t  produc- 
t i o n  goa l s  can be m e t  by programs formulated i n  t h i s  manner t h e r e  
is  no problem. A gradua l  approach toward t h i s  end might be imple- 
mented through economic a n a l y s i s  of t he  impacts of n a t u r a l  resource  
investments  throughout t h e  whole economy. I f  i t  can be demonstrated 
t h a t  t h e  p o l i t i c a l  and s o c i a l  f o r c e s  underlying t h e  e s t a b l i s h e d  
i n s  t i  t u t i o n s  would b e n e f i t  from economically f e a s i b l e  p r o j e c t s  f o r  
l and  and wa te r  resources  development, they would be less l i k e l y  t o  
oppose t he se  p r o j e c t s  . 

11 Stephen A. Marglin,  P u b l i c  Investment C r i t e r i a .  Cambridge, - 
Mass.: MIT P r e s s ,  January 1968. 
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The fo l l owing  is  n o t  in tended  a s  a  complete s t a t emen t  on 
c r i t e r i a  f o r  e s t a b l i s h i n g  a  p o l i c y  f o r  wa t e r  r e sou rce  development 
i n  a g r i c u l t u r e .  Nor does i t  p e r t a i n  e x c l u s i v e l y  t o  a g r i c u l t u r e  o r  
t o  w a t e r  p e r  se. Water as an economic f a c t o r  is g e n e r a l l y  a s soc i -  
a t e d  w i th  o t h e r  economic f a c t o r s ,  such as s o i l s  and f o r e s t s ,  as  
w e l l  as c a p i t a l  and human r e sou rce s .  The fo l lowing  c r i t e r i a  and 
a n a l y t i c a l  requ i rements  a r e  p r e sen t ed  a s  sugges ted  g u i d e l i n e s  f o r  
f o rmu la t i ng  a p u b l i c  a t t i t u d e  toward water r e sou rce s  management: 

1. Plans  should  be  made and programs s t a r t e d  f o r  t h e  
c o l l e c t i o n  o f  b a s i c  i n fo rma t ion  on t h e  c u r r e n t  supp ly ,  
q u a l i t y  , and use  of water r e sou rce s .  

2 .  P lans  f o r  developing water r e sou rce  p r o j e c t s  f o r  one 
purpose shou ld  recognize  t h e  complimentary and compet- 
i t i v e  e f f e c t s  on o t h e r  u s e s .  

3. Investments  i n  w a t e r  r e sou rce s  should  b e  planned t o  
meet p a r t i c u l a r  o b j e c t i v e s ,  and a l t e r n a t i v e  means 
( i n c l u d i n g  nonwater a l t e r n a t i v e s )  should  be  cons idered .  
A p r o j e c t  u s u a l l y  w i l l  a f f e c t  s e v e r a l  o b j e c t i v e s .  
These e f f e c t s  -- both  f a v o r a b l e  and unfavorab le  -- 
should  be e v a l u a t e d ,  i n s o f a r  as p r a c t i c a l .  

4 .  Cos t s  of inves tment ,  i n s o f a r  as f e a s i b l e ,  should  b e  
bo rne  by b e n e f i c i a r i e s  i n  p ropo r t i on  t o  b e n e f i t s  
r e c e i v e d ,  b u t  t h i s  c r i t e r i o n  shou ld  t ake  account  of 
t h e  fo l l owing  : 

a .  A b i l i t y  t o  pay. 
b .  The p r a c t i c a b i l i t y  o f  i d e n t i f y i n g  t hose  who b e n e f i t  

and t h e  e x t e n t  of t h e  g a i n s .  
c .  The i nc idence  of b e n e f i t s  and c o s t s  o v e r  t i m e .  
d .  Nature  of  b e n e f i t s  -- p u b l i c  i n  c o n t r a s t  t o  p r i v a t e .  

5. Programs should  b e  encouraged t o  a s s u r e  good wa t e r  
q u a l i t y ,  water supp ly ,  and conse rva t i on  through -- 

a. P reven t i on  of s o i l  e r o s i o n  and s ed imen ta t i on  o f  
streams, l a k e s ,  c a n a l s ,  d i t c h e s  , and o t h e r  waterways.  

b .  P r even t i on  o f  w a t e r  p o l l u t i o n  from e f f l u e n t  of 
munic ipa l  and i n d u s t r i a l  was t e s .  

c .  P reven t ion  of  s a l i n i z a t i o n  of s o i l s  through i r r i g a -  
t i o n  and from drawdown of groundwater t a b l e s .  



6 .  N a t i o n a l  p o l i c y  s h o u l d  promote t h e  development and 
changes i n  i n s t i t u t i o n s  n e c e s s a r y  t o  a c h i e v e  t h e  ob j ec -  
t i v e s  of w a t e r  r e s o u r c e  management and p r o j e c t s  f o r  
development.- Fol lowing are example of s e l e c t e d  
problems : 

a. A r e p o r t  of  t h e  Food and A g r i c u l t u r e  O r g a n i z a t i o n  
of  t h e  Uni ted  Na t ions  recommends t h a t  groundwater  
c o n t r o l  and r e g u l a t i o n s  be  e s t a b l i s h e d  f o r  t h e  
f o l l o w i n g  o b j e c t i v e s  :2/ 

(1 )  To g u a r a n t e e  t h a t  t h e  c o u n t r y ' s  h y d r a u l i c  re- 
s o u r c e s  a r e  b e n e f i c i a l l y  and r e a s o n a b l y  used 
and conserved and t h a t  a n  e q u i t a b l e  d i s t r i b u -  
t i o n  is made among t h e  d i f f e r e n t  main u s e s .  

(2 )  To promote t h e  u s e  o f  groundwater  w i t h i n  t h e  
p e r t i n e n t  l e g a l  and r e g u l a t i n g  p r o v i s i o n s .  

( 3 )  To e s t a b l i s h  t h e  c o n d i t i o n s  under  which t h e  
i n v e s t i g a t i o n  of  t h i s  n a t u r a l  r e s o u r c e  i s  t o  
b e  conducted.  

( 4 )  To a s s u r e  t h a t  t h e  reserves of  groundwater  
a r e  n o t  w a s t e d ,  con tamina ted  o r  a l t e r e d ,  and 
t o  f i x  norms t o  p r e v e n t  such .  

(5) To c o n t r o l  t h e  e x p l o i t a t i o n  of  groundwater  
through p e r m i t s  , c o n c e s s i o n s ,  r e s t r i c t i o n s  , 
and p r o h i b i t i o n s .  

b .  Review of  l a n d  t e n u r e  sys tem i n c l u d i n g  t a x  s t r u c t u r e  
t o  f i n d  means o f  enhanc ing  e f f i c i e n t  farm o p e r a t i o n s .  
Th i s  cou ld  i n v o l v e  l a n d  t r a n s f e r  a r rangements ,  r e n t a l  
c o n t r a c t s ,  l a n d  t a x e s ,  and c r e d i t  a r rangements  f o r  
l a n d  a c q u i s i t i o n  and fa rming  o p e r a t i o n s .  

c .  E s t a b l i s h m e n t  o f  w a t e r  d i s t r i c t s  and o r g a n i z a t i o n s  
f o r  p r o j e c t  management and main tenance ,  i n c l u d i n g  
a r rangements  f o r  reimbursement o f  p r o j e c t  c o s t s  
th rough  t a x a t i o n ,  f e e s ,  a s s e s s m e n t s ,  e t c .  

1/ See r e p o r t  of D r .  Dante A Caponera,  J u n e  1968,  Sobre  Aspectos  - 
Lega les  e I n s t i t u c i o n a l e s  R e l a t i v o s  a l a  ~ d m i n i s t r a c i d n  y  Manejo 
de  l a s  Aguas Con F i n e s  de  Riego.  
2 /  Groundwater Research P r o j e c t  - Lower Bas in  of  t h e  Rio  Grande - 
San Miguel ,  Genera l  R e p o r t ,  1964. S p e c i a l  Fund, Food and Agri-  
c u l t u r e  O r g a n i z a t i o n  o f  t h e  Uni ted  N a t i o n s ,  Rome. 



7. A program of r e s e a r c h  s h o u l d  b e  encouraged t o  p r o v i d e  
con t inued  d a t a  on w a t e r  s u p p l y ,  w a t e r  q u a l i t y ,  i r r i g a -  
t i o n  p r a c t i c e s  and e f f i c i e n c i e s ,  a d a p t a b i l i t y  of  c r o p s ,  
e t c .  

8.  A s  a  f o r e r u n n e r  t o  l a r g e - s c a l e  development,  a  p i l o t  
p r o j e c t  f o r  a  group f a c i l i t y  might b e  a p p r o p r i a t e .  
Exper ience  i n  i r r i g a t i o n ,  d r a i n a g e ,  and s o i l  conserva-  
t i o n  is accumulat ing through t h e  e f f o r t s  of META and 
t h e  t e c h n i c a l  a s s i s t a n c e  g i v e n  t o  i n d i v i d u a l  f a rmers .  
I n i t i a t i o n  of l a r g e r  u n d e r t a k i n g s ,  however, r e q u i r e s  
t h e  c o o p e r a t i o n  of many i n d i v i d u a l  farm o p e r a t o r s  and 
landowners.  A s m a l l - s c a l e  p i l o t  p r o j e c t  would b e  use- 
f u l  f o r  o b t a i n i n g  more t e c h n i c a l  i n f o r m a t i o n  and f o r  
t e s t i n g  o r g a n i z a t i o n a l  ar rangements  a t  t h e  l o c a l  l e v e l .  
It would a l s o  s e r v e  a s  a  means of e x t e n d i n g  informa- 
t i o n  t o  o t h e r  a r e a s  a s  y e t  undeveloped. 

A p p l i c a t i o n  of P o l i c y  G u i d e l i n e s  t o  P r o j e c t  P l a n n i n g  

A p p l i c a t i o n  of p o l i c y  g u i d e l i n e s  t o  p r o j e c t  p l a n n i n g  would 
b e g i n  w i t h  a  d i s c u s s i o n  of t h e  f o l l o w i n g  f u n c t i o n a l  a s p e c t s  of 
p r o j e c t  p lann ing  : (1) B a s i c  d a t a ,  ( 2 )  wa te r shed  management, and 
( 3 )  p l a n  f o r m u l a t i o n  and economic e v a l u a t i o n ,  p l u s  q u e s t i o n s  of 
program impiementat ion and r e s e a r c h .  

B a s i c  Hydro log ic  an_d Economic Data 

A s  p l a n n i n g  f o r  t h e  development of  w a t e r  r e s o u r c e s  p r o g r e s s e s ,  
i t  becomes e v i d e n t  t h a t  more b a s i c  i n f o r m a t i o n  is n e c e s s a r y .  Much 
h a s  a l r e a d y  been accomplished by t h e  GOES r e g a r d i n g  r a i n f a l l  measure- 
ment,  s t r e a m  flow gauging,  groundwater  s u r v e y s ,  g  e o l o g i c  s u r v e y s ,  
and t h e  c o m p i l a t i o n  of economic and p o p u l a t i o n  d a t a .  These k i n d s  
of d a t a  a r e  r e q u i r e d  t o  e v a l u a t e  t h e  f e a s i b i l i t y  of a g r i c u l t u r a l  
w a t e r  development p l a n s  w i t h  a  r e a s o n a b l e  degree  of  a s s u r a n c e .  An 
e s t i m a t i o n  o f  t h e  i n f l u e n c e  o f  i r r i g a t i o n  development throughout  
t h e  n a t i o n  and i t s  r e l a t i o n  t o  o t h e r  a s p e c t s  of economic development 
r e q u i r e s  a d d i t i o n a l  d a t a  compiled by wate r sheds  o r  w a t e r  r e g i o n s .  

Examples o f  b a s i c  w a t e r  supp ly  and w a t e r  use  d a t a  
by w a t e r  r e g i o n s  can b e  found i n  two U .  S.  p u b l i c a t i o n s . -  

1/ The N a t i o n ' s  Water Resources ,  U.S. Water Resources C o u n c i l ,  - 
Washington, D . C . ,  1968, and Es t imated  Use of Water i n  t h e  Uni ted 
S t a t e s ,  1965, G e o l o g i c a l  Survey C i r c u l a r ,  U.S. Department of t h e  



suggested t h a t  t h e  water  supply and water  use d a t a  p r e s e n t l y  
a v a i l a b l e  t o  t h e  GOES and t h e  cont inu ing  records  of such d a t a  b e  
compiled p e r i o d i c a l l y  by w a t e r  reg ions .  A very b r i e f  summary of 
the  p r e s e n t a t i o n  would i nc lude  e s t ima te s  o f  (1) r a i n f a l l  by season ,  
(2)  s t ream flow by season ,  and (3) volume of renewable groundwater. 
The most impor tan t  uses  of wa te r  should a l s o  be es t imated .  Domestic, 
i n d u s t r i a l ,  s team e l e c t r i c  power, r u r a l  domestic,  and i r r i g a t i o n  
may be the major ones.  The amount of d a t a  p r e s e n t l y  a v a i l a b l e  
w i l l  pe rmi t  on ly  crude e s t i m a t e s  of wa te r  supply and use.  It would 
be va luab le  t o  t ake  an inventory  of  t he  missing d a t a  t o  i n d i c a t e  
which ins t ruments  and surveys a r e  necessary .  

I n  formula t ing  a  n a t i o n a l  p l an  f o r  t h e  development of wa te r  
resources  f o r  a g r i c u l t u r e  , t h e  whole economy and goa ls  f o r  f u r t h e r  
economic development must provide t he  s e t t i n g  w i t h i n  which t h e  
economic a n a l y s i s  t akes  p l ace .  when cons ide r ing  E l  Sa lvador ' s  
p o t e n t i a l l y  i r r i g a b l e  l and ,  i t  is  w e l l  t o  keep i n  m i n d  t h a t  irri- 
g a t i o n  is a  very high u s e r  of water .  I n  t h e  h i g h l y  i n d u s t r i a l i z e d  
United S t a t e s  f o r  example, i r r i g a t i o n  accounted f o r  41 pe rcen t  of 
t h e  wa te r  withdrawn f o r  a l l  purposes i n  1965; i n  terms of wa te r  
consumed, i r r i g a t i o n  used 83 pe rcen t  of t h e  t o t a l .  Obviously t h i s  
s i t u a t i o n  can g ive  rise t o  problems i n  determining the a l l o c a t i o n  
of wa te r  f o r  op t imal  economic use.  Consider ing t h e  p o t e n t i a l  pop- 
u l a t i o n  growth of  E l  Sa lvador  and t h e  n a t i o n ' s  i n d u s t r i a l  develop- 
ment g o a l s ,  i t  is  necessary  t o  be aware of t h e  n eed of t h e  non- 
a g r i c u l t u r a l  s e c t o r s  of t he  economy f o r  water .  Economic p r o j e c t i o n s  
by wa te r  r e sou rce  reg ions  a r e ,  t h e r e f o r e ,  e s s e n t i a l  t o  wa te r  
resource  planning.  

I t  is p a r t i c u l a r l y  important  t o  p r o j e c t  popula t ion  and in -  
dus t r i a l  development. Estimates of water  needs should be p ro j ec t ed  
and compared with t he  p o t e n t i a l  wa te r  supply .  Analyses should  a l s o  
be  made of  t h e  e f f e c t  of g r e a t e r  water  use on w a t e r  q u a l i t y  and t h e  
i nc reased  investment  i n  t r ea tmen t  a n d  d i s p o s a l  of w a s t e s .  A s  E l  
Sa lvador ' s  popu la t i on  i n c r e a s e s  and i ts  i n d u s t r i a l  grawth cont inues  
a t  a  high r a t e ,  t he  a n a l y s i s  of wa te r  supply and use should be an 
impor tan t  cons ide ra t i on  i n  t h e  e s t ab l i shmen t  of f u t u r e  economic 
po l i cy .  

Watershed Management 

The concept of watershed management focuses  a t t e n t i o n  on 
the  r e l a t i o n  of  wa te r  use t o  the  p h y s i c a l ,  s o c i a l ,  and economic 
environments.  The use  and management of l and  a f f e c t s  t he  q u a l i t y  



and q u a n t i t y  of w a t e r  runoff and o t h e r  hydro logic  c h a r a c t e r i s t i c s  
of s t ream flows. Adjustments i n  land  use  and management may s e r v e  
t o  reduce problems of land  e r o s i o n ,  f lood  c o n t r o l ,  and wa te r  pol-  
l u t i o n .  Water borne sediment and e f f l u e n t  from a g r i c u l t u r a l  and 
domestic wastes  may impai r  w a t e r  q u a l i t y  f o r  dawnstream uses .  
Usually t he  wa te r  needs f o r  households ,  c i t i e s ,  i n d u s t r y ,  and 
a g r i c u l t u r e  a r e  l i m i t e d  t o  t h e  watershed runoff and t o  i ts  sub te r -  
ranean reg ion .  Watershed p lanning  t h e r e f o r e  is impor tan t  t o  t h e  
e n t i r e  economy. 

The 2 a p o t i t &  Valley P r o j e c t  o f f e r s  a  good example of t h e  
p o t e n t i a l  a p p l i c a t i o n  of a  watershed management approach t o  plan- 
n ing  and development. The p r o j e c t  a r e a  is s i t u a t e d  i n  t h e  c e n t r a l  
p o r t i o n  of the  watershed of t h e  H o  Sucio. Improvements under 
cons ide ra t i on  inc lude  i r r i g a t i o n  from s u r f a c e  and groundwater 
sou rces ,  d r a inage ,  and access  roads.  

Seve ra l  ques t i ons  concerning domestic and i n d u s t r i a l  needs 
f o r  wa te r  a r e  r e l e v a n t  t o  management of t h e  z a p o t i t &  p r o j e c t  
a r e a  and of  the N o  Sucio watershed i n  gene ra l .  How much water  
is used f o r  t h e s e  purposes? Where is i t  obta ined?  Are sho r t ages  
of supply experienced dur ing  the  dry season? What a r e  t he  expect-  
ed f u t u r e  needs f o r  water?  Are t h e  f u t u r e  needs l i k e l y  t o  exceed 
the  p o t e n t i a l  supply dur ing  c r i t i c a l  pe r iods?  H w  a r e  t he  indus- 
t r i a l  and domestic wastes  t r e a t e d ?  Do such e f f l u e n t s  contaminate 
t he  runoff reaching the  waterways? W i l l  f u r t h e r  wa te r  development 
f o r  i n d u s t r i a l  and domestic needs a f f e c t  t he  planned ~ a p o t i t h n  
a g r i c u l t u r a l  p r o j e c t ?  

Other  r e l e v a n t  ques t i ons  a r i s e  concerning the  e f f e c t  of 
management of t he  watershed lands  on s u c c e s s f u l  o p e r a t i o n  of t h e  
2 a p o t i t i n  p r o j e c t .  What a r e  the  cond i t i ons  of e r o s i o n  on these  
l ands?  Are e ros ion  c o n t r o l  measures f e a s i b l e ?  Prevent ion  of 
e r o s i o n  o f  road banks and d i t c h e s  as w e l l  a s  f i e l d s  may lower t h e  
maintenance c o s t s  of the  proposed i r r i g a t i o n  and dra inage  cana l s  
and d i t c h e s .  S o i l  conserva t ion  p r a c t i c e s  may a l s o  i n c r e a s e  t h e  
y i e l d s  of crops and p a s t u r e s  , thereby  promoting t h e  same o b j e c t i v e s  
(e .g . ,  i nc reased  product ion ,  i nc reased  consumption, farming e f f i -  
c iency)  a s  those  of t he  ~ a p o t i t k  p r o j e c t .  

Watershed management would a l s o  r e q u i r e  an a n a l y s i s  of 
p r o j e c t  e f f e c t s  on t he  reach of t h e  Rio Sucio below the  p r o j e c t  
a r e a .  Is p e r i o d i c  f l ood ing  p r e s e n t l y  a  problem along t h i s  reach? 



Under what condi t ions  
f l ood  problem? W i l l  
t h e  dry season? W i l l  

w i l l  t h e  p r o j e c t  m i t i g a t e  o r  aggrava te  t h e  
t he  p r o j e c t  add t o  problems of  low flow dur ing  
i t  have harmful e f f e c t s  on wa te r  q u a l i t y ?  

Plan Formulation and Economic Evaluat ion 

The o b j e c t i v e s  of water  r e sou rce  development f o r  a g r i c u l t u r e  
i n  El  Salvador  take  many forms. One is t o  i n c r e a s e  aggrega te  con- 
sumption and t o  promote n a t i o n a l  s e l f - s u f f i c i e n c y  (Margl in 's  
terminology) .  11 Other  o b j e c t i v e s  may be t o  i n c r e a s e  a g r i c u l t u r a l  
p roduct ion ,  t o  enhance fanning e f f i c i e n c i e s  and incomes, and t o  
i n c r e a s e  employment o p p o r t u n i t i e s .  It is  important  t o  recognize 
t h a t  wa te r  resource improvements such as dra inage ,  f l ood  c o n t r o l ,  
and i r r i g a t i o n  a r e  n o t  ends i n  themselves; r a t h e r ,  they a r e  means 
t o  achieve s p e c i f i e d  o b j e c t i v e s .  There a r e  many means of accom- 
p l i s h i n g  these  ob j  e c t i v e s  . One c r i t e r i o n  f o r  p l an  formula t ion  
should be  optimum economic e f f i c i e n c y  i n  t he  a t ta inment  of objec-  
t i v e s .  Evaluat ion of a l t e r n a t i v e s  is b a s i c  t o  p l a n  formula t ion  
whether a t  the  n a t i o n a l  l e v e l  o r  t he  p r o j e c t  l e v e l .  

Plan formula t ion  r e q u i r e s  an incrementa l  a n a l y s i s  of poten- 
t i a l  segments of a program t o  s e l e c t  t h e  combination of segments 
which produces t he  g r e a t e s t  n e t  r e t u r n s .  This  p r i n c i p l e  can be  
demonstrated a t  the  n a t i o n a l  l e v e l  of planning.  Assume the  objec-  
t i v e  t o  be an i nc rease  i n  a g r i c u l t u r a l -  p roduct ion ,  and f u r t h e r -  
assume t h a t  water  r e sou rce  investments  o f f e r  a h igh  p o t e n t i a l  f o r  
i n c r e a s i n g  product ion.  The GOES i s  con£ ronted wi th  s e v e r a l  l a rge-  
s c a l e  p r o j e c t s  t h a t  would i r r i g a t e  more than 200,000 h e c t a r e s .  
Now, i f  an inc rease  i n  a g r i c u l t u r a l  product ion is  the  goa l ,  t he  
p r i n c i p l e  of incrementa l  a n a l y s i s  might be  app l i ed  t o  t h e  p o t e n t i a l  
p r o j e c t s .  For example, what would be  the  c o s t s  and r e t u r n s  of 
f l ood  prevent  i o n  and imp roved dra inage  w i  thout  t he  a d d i t i o n a l  in- 
vestment i n  i r r i g a t i o n ?  A r e  t he  marginal  r e t u r n s  from t h i s  seg- 
ment g r e a t e r  than from the  added increments of  i r r i g a t i o n ?  This  
is  n o t  t o  say  t h a t  i r r i g a t i o n  i s  n o t  p r o f i t a b l e  o r  t h a t  investments  
f o r  i r r i g a t i o n  should n o t  be  undertaken; r a t h e r ,  i t  i s  t o  demon- 
s t r a t e  t he  process  of ob t a in ing  optimum economic e f f i c i e n c y  i n  
a l l o c a t i n g  resources  f o r  g iven  o b j e c t i v e s .  I t  should be no ted ,  
h w e v e r ,  t h a t  a b r i e f  s tudy  of a v a i l a b l e  d a t a  on land  and water  
resources  of  t he  n a t i o n  i n d i c a t e s  s e v e r a l  land a r ea s  t h a t  could 
be  improved through f l o o d  c o n t r o l  and land dra inage .  It a l s o  
appears  t h a t  f o r  i r r i g a t i o n  t o  b e  e f f e c t i v e  i n  many of t he  poten- 
t i a l  i r r i g a t i o n  p r o j e c t s ,  d ra inage  and/or  f lood  c o n t r o l  would be 
necessary .  



To c a r r y  t h e  a n a l y s i s  a  s t e p  f u r t h e r  t o  p r o j e c t  formula t ion  
and t o  i n t roduce  the  concept of "secondary b e n e f i t s ,  " t h e  z a p o t i  t& 
p r o j e c t  s e r v e s  a s  an example. Some s p e c i f i c  purposes o r  o b j e c t i v e s  
f o r  developing the  ~ a ~ o t i t a h  Valley m i g h t  b e  (1) To i n c r e a s e  pro- 
d u c t i v i t y  of t h e  n a t u r a l  resources  -- l and ,  wa te r ,  and f o r e s t s ;  
(2) t o  i n c r e a s e  t o t a l  p roduct ion ;  (3) t o  i n c r e a s e  farm income, and 
(4)  o t h e r  i n d i r e c t  purposes ,  i nc lud ing  i n c r e a s i n g  o p p o r t u n i t i e s  
f o r  employment, providing se t t l emen t  o p p o r t u n i t i e s ,  and enhancing 
income i n  gene ra l  throughout t h e  na t ion .  

Plans f o r  achieving t h e s e  o b j e c t i v e s  may d i s c l o s e  c o n f l i c t s  
i n  t he  a l l o c a t i o n  of a v a i l a b l e  r esources  . That i s ,  a  p lan  formu- 
l a t e d  t o  maximize any one of these  o b j e c t i v e s  would t o  some e x t e n t  
a f f e c t  each of t he  o t h e r  o b j e c t i v e s .  Sepa ra t e  op t imiz ing  p l ans  
could be made f o r  each o b j e c t i v e  and t h e  e f f e c t  of each p l a n  on 
a l l  o t h e r s  measured. However, t he  formulat ion of  a  s i n g l e  p l a n  
t o  op t imize  a l l  o b j e c t i v e s  cannot b  e done wi thout  a s s ign ing  r e l a -  
t i v e  weights  of  importance t o  each o b j e c t i v e .  Thus a t  the s t a r t  
of p lan  formulat ion i t  is necessary  t o  have a t  t h e  l e a s t  an 
o r d i n a l  ranking of  p r i o r i t i e s .  A s  p lanning proceeds and more 
knowledge is gained about c o s t s  and r e t u r n s ,  adjustments  can be 
made i n  the ba lance  of  o b j e c t i v e s  sought .  

Plan formula t ion  a l s o  r equ i r e s  ana lyses  of a l t e r n a t i v e  means 
of a t t a i n i n g  s p e c i f i e d  o b j e c t i v e s .  Such a l t e r n a t i v e s  would i nc lude :  
adjustments  i n  land use ,  improved farming p r a c t i c e s  by use of f e r -  
t i l i z e r s ,  i n s e c t i c i d e s  and adapted crop v a r i e t i e s ,  s o i l  conserva- 
t i o n ,  d ra inage ,  f lood  c o n t r o l ,  and i r r i g a t i o n .  The e f f e c t i v e n e s s  
of many of t he se  a l t e r n a t i v e s  is enhanced through combined app l i -  
c a t i o n ;  however, f o r  maximization of t he  s t a t e d  o b j e c t i v e s  , a l t e r -  
n a t i v e s  producing t h e  l a r g e s t  marginal  r e t u r n s  should be employed 
f i r s t  i n  formula t ing  the  p r o j e c t .  

Applying t h i s  concept f u r t h e r ,  t h e  s c a l e  of  t he  p r o j e c t  
would be op t imal  a t  t h e  p o i n t  where t h e  r e t u r n s  and cos t s  a r e  
equa l  f o r  t h e  l a s t  increment.  A t  t h i s  p o i n t  t h e  excess  of p r o j e c t  
b e n e f i t s  over  p r o j e c t  c o s t s  would a l s o  be  maximized. The des i r a -  
b i l i t y  of a t t a i n i n g  t h i s  e q u i l i b r i m ,  of  course ,  is  dependent upon 
many i n s t i t u t i o n a l  f a c t o r s  and the  o p p o r t u n i t i e s  f o r  income from 
o t h e r  k inds  of investments .  

A more app rop r i a t e  term f o r  "secondary b e n e f i t s "  accru ing  
from p ro j  e c t s  would be "secondary impacts ". We a r e  i n t e r e s t e d  



i n  secondary impacts because they may favorably inf luence  the  
a t t a i m e n t  of c e r t a i n  p ro jec t  ob jec t ives .  To the  ope ra to r  of 
land i n  t h e  zapo t i t an  p r o j e c t ,  f o r  example, the increased  produc- 
t i o n  is a b e n e f i t .  The a d d i t i o n a l  amount o f  l a b o r ,  f e r t i l i z e r s ,  
s eeds ,  machinery, and o t h e r  items requi red  f o r  t h i s  product ion 
inc rease  are c o s t s  t o  him. But, because ob jec t ives  f o r  inves t -  
ment i n  the  zapotit;n p r o j e c t  may inc lude  inc reases  i n  employment 
and income, these  c o s t s  t o  the farmer may be  considered i n  p a r t  
as p r o j e c t  b e n e f i t s  t o  o thers .  S imi l a r ly ,  some of the  c o s t s  of 
p r o j e c t  cons t ruc t ion  and maintenance may be c l a s sed  as b e n e f i t s  . 
This v a r i e t y  of secondary impacts is f requent ly  c a l l e d  induced 
b e n e f i t s ,  whereas t h e  farmer 's  b e n e f i t s  from d i r e c t  use of t h e  
s e r v i c e s  of the  p r o j e c t  may be c a l l e d  user  b e n e f i t s  ( o r  primary 
b e n e f i t s )  . 

Benef i t s  from increased  employment should be counted only 
t o  the e x t e n t  t h a t  t he  l a b o r  would otherwise be unemployed. I f  
l a b o r  is more g a i n f u l l y  employed because of the p r o j e c t ,  only 
the  n e t  ga in  should be included. It should be noted t h a t ,  i n  
s p i t e  of the  f a c t  t h a t  unemployment i s  very high i n  E l  Salvador,  
a l l  of the a d d i t i o n a l  l abor  requirements w i l l  no t  be drawn from 
t h i s  supply. Some of i t  undoubtedly w i l l  be those  employed i n  
o t h e r  a c t i v i t i e s .  S imi l a r ly ,  b e n e f i t s  t o  the  f i rms who supply 
the  a d d i t i o n a l  i npu t s  t o  farmers should be  n e t  of a l l  cos t s .  

Another kind of secondary impact stemming from b e n e f i t s  
a r i s e s  from the a d d i t i o n a l  handling and process ing  of t h e  goods 
produced d i r e c t l y  from s e r v i c e s  of t he  p r o j e c t .  Addit ional  em- 
ployment is generated and a d d i t i o n a l  income is earned from market- 
i ng  the  a d d i t i o n a l  farm production. Here, too,  only the  n e t  ga ins  
should b e  claimed as p r o j e c t  b e n e f i t s .  

Externa l  economies a r e  s t i l l  another  source  of secondary 
b e n e f i t s  which may r e s u l t  from resource development p r o j e c t s .  
Such b e n e f i t s  would arise when goods o r  s e r v i c e s  of the p r o j e c t  
c r e a t e  economic e f f i c i e n c i e s  i n  the  use of o t h e r  resources.  For 
example, i r r i g a t i o n  i n  the  ~ a p o t i t i n  p r o j e c t  may remove much of 
the seasonal  v a r i a t i o n  i n  a g r i c u l t u r a l  product ion.  The s t a b i l i t y  
of output  may c r e a t e  h ighe r  e f f i c i e n c i e s  i n  the use  of c a p i t a l  
and l a b o r  employed by processing and marketing f i rms.  

Secondary b e n e f i t s  of t he  "induced by" and "stemming from" 
types can be eva lua ted  through use  of m u l t i p l i e r  c o e f f i c i e n t s .  



Der iva t ion  of s a t i s f a c t o r y  c o e f f i c i e n t s  , however, i nvo lves  t h e  
cons t ruc t ion  of a  complex model of t h e  economy d i sp l ay ing  t h e  
r e l a t i o n s h i p  of sales and purchases  among t h e  s e v e r a l  s e c t o r s .  
It is no t  in tended  t o  sugges t  t h e  use of  t h i s  t echnique  a t  t h i s  
t i m e  f o r  p r o j e c t  eva lua t ion .  Rough e s t i m  tes of t h e  more obvious 

17 secondary b e n e f i t s  should be s u f f i c i e n t  .- 

The es tab l i shment  of t h e  economic f e a s i b i l i t y  of proposed 
p r o j e c t s  should no t  r e s t  upon t h e  a c c r u a l  of secondary b e n e f i t s .  
The investment  of resources  i n  any economic a c t i v i t y  w i l l  produce 
secondary b e n e f i t s .  S ince  r e sou rces  i n v e s t e d  i n  a g r i c u l t u r a l  
p r o j e c t s  p rec lude  t h e i r  use f o r  some o t h e r  purpose,  secondary 
b e n e f i t s  i n  t h a t  use a r e  foregone o r  o f f s e t .  It i s  u s e f u l ,  however, 
t o  recognize t h e  e x i s t e n c e  of  secondary b e n e f i t s  t o  have same 
knowledge of  t h e i r  magnitude and t o  have an i d e a  of t h e i r  inc idence  
i n  t h e  economy. These g e n e r a l  eva lua t ions  w i l l  permit  comparisons 
among canpet ing  a g r i c u l t u r a l  p r o j e c t s  and with a l t e r n a t i v e  i nves t -  
ments f o r  n o n a g r i c u l t u r a l  purposes . Estimates  of secondary b e n e f i t s  
accru ing  t o  d i f f e r e n t  economic groups w i l l  a l s o  h e l p  t o  o b t a i n  
p u b l i c  a c c e p t a b i l i t y  and suppor t  f o r  proposed p r o j e c t s .  They w i l l  
a l s o  provide a  b a s i s  f o r  c o s t  s h a r i n g  and an improved p u b l i c  under- 
s t and ing  of  t he  broader  e f f e c t s  of t h e  p r o j e c t s .  

Nat iona l  Adminis t ra t ion and Implementation of Programs 

A r e p o r t  t r ansmi t t ed  by D r .  I. ~ a d l  E.  ~ a t a m o r o d l  is  of 
p a r t i c u l a r  importance t o  t h e  l e g a l ,  o r g a n i z a t i o n a l ,  and adminis- 
t r a t i v e  a spec t s  of wa te r  resources  management and development. 

11 For f u r t h e r  d i s cus s ion  of secondary b e n e f i t s  s e e :  J. Dean - 
Jansma, Secondary E f f e c t s  of Upstream Watershed Development. 
Unpublished Ph. D. d i s s e r t a t i o n ,  Oklahoma S t a t e  Un ive r s i t y ,  
S t i l l w a t e r ,  1964 ; Robert Haveman and John K r u t i l l a ,  "Unemployment, 
Excess Capaci ty ,  and Benefit-Cost Investment C r i t e r i a , "  Review of 
Economics and S t a t i s t i c s ,  Vol. 49, No. 3, August 1967, pp. 382-392; 
T ibo r  Sci tovsky , "Two Concepts of  Ex te rna l  ~ c o n o m i e s  , " J o u r n a l  of 
P o l i t i c a l  Economy, Vol. 62,  A p r i l  1954, pp. 143-151; and Arthur  
Maass, "Benefit-Cost Analysis :  Its Relevance t o  P u b l i c  Investment 
Decis ions,  " Quar t e r ly  JOU-ma1 of  Economics, Vol. LXXX, May 1966, 
pp. 208-226. 
21 Asesor J u r i d i c o  t o  t h e  M i n i s t e r i o  de  Agr i cu l tu ra  y  Ganaderia,  - 
3 de Jun io  de 1968. 



This r e p o r t  con ta in s  an a n a l y s i s  of l e g i s l a t i v e  h i s t o r y  of water  
resource  management and development i n  E l  Salvador .  I t  a l s o  
i n d i c a t e s  t he  water  r e l a t e d  func t ions  performed by each of t h e  
major governmental agenc ies .  

Because of t he  many purposes se rved  by water  i n  a  n a t i o n ' s  
economy and because of t h e  nllmerous p h y s i c a l  and temporal a t t r i -  
b u t e s  of wa te r ,  i t  is  easy t o  understand why i t  is common t o  f i n d  
l a r g e  numbers of  s e p a r a t e  o rgan iza t ions  dea l ing  wi th  i n d i v i d u a l  
a spec t s  of water  resources .  I n  t he  r e p o r t  r e f e r r e d  t o  above t h e  
fo l lowing  o rgan iza t ions  a r e  inc luded  among those  having important  
a c t i v i t i e s  i n  wa te r  resources  : t h e  Minis tries of I n t e r i o r ,  Agri- 
c u l t u r e  and Lives tock ,  Pub l i c  Works, Pub l i c  Health and S o c i a l  
Ass i s t ance ,  Defense and Economics. Severa l  o t h e r  agenc ies  of 
d e c e n t r a l i z e d  a d m i n i s t r a t i o n  a r e  a l s o  inc luded  i n  such programs 
as domestic wa te r ,  e l e c t r i c i t y ,  c o l o n i z a t i o n ,  and c r e d i t  f o r  
wa te r  r e sou rce  development. A gene ra l i zed  summation of t he  a s p e c t s  
of water  resources  under s tudy  o r  development by the  Government of 
E l  Sa lvador  would i nc lude  meteoro logica l  and s t ream flaw measure- 
ments,  sub te r ranean  s u p p l i e s ,  domestic wa te r ,  h y d r o e l e c t r i c  power, 
h e a l t h  and s a n i t a t i o n ,  conserva t ion  of s o i l  and water  r e sou rces ,  
f i s h e r y ,  d ra inage ,  f l ood ing ,  i r r i g a t i o n ,  and p o r t s  of r i v e r s  and 
ha rbo r s .  

I n  view of  the  complex n a t u r e  of wa te r  resources  and t h e i r  
m u l t i p l e  u se s ,  planning and implementing programs a t  t he  n a t i o n a l  
level r e q u i r e s  d e l i b e r a t e  coo rd ina t ion .  Toward t h i s  end,  t h e  
e a r l y  d e l i n e a t i o n  of hydro logic  o r  d ra inage  b a s i n s  as u n i t s  f o r  
planning and i n s t a l l i n g  conse rva t ion  programs would be u s e f u l .  
These u n i t s  would be e s t a b l i s h e d  i n  advance of the  p r e p a r a t i o n  
of d e t a i l e d  p lans  f o r  l a rge - sca l e  p r o j e c t s .  Within t he se  u n i t s  
o r  d i s t r i c t s ,  a l l  agencies  could p a r t i c i p a t e  a t  an e a r l y  s t a g e  
i n  t h e  development of programs i n  accordance wi th  water  and 
r e l a t e d  resource  c a p a b i l i t i e s .  Hydrologic ana lyses  of s u r f a c e  
and groundwater s u p p l i e s  and use ,  a long  wi th  surveys of s o i l s  and 
t h e i r  use c h a r a c t e r i s t i c s ,  would be brought  t o  b e a r  on t h e  problems 
of managing and developing t h e  resources  of the d i s t r i c t .  
Agencies responsib l e  f o r  adminis te r ing  developmental t ype  a c t i v i -  
t ies such as dra inage ,  i r r i g a t i o n ,  s o i l  conserva t ion ,  farm roads ,  
and f i s h e r i e s  would b e n e f i t  from coord ina t ing  t h e i r  p l ans  wi th  
t h e  s t u d i e s  of o t h e r  groups. The d i s t r i c t s  would a l s o  be a b l e  
t o  draw upon the  s e r v i c e s  of agenc ies  r e s p o n s i b l e  f o r  c r e d i t ,  
ex t ens ion ,  t e c h n i c a l  a s s i s t a n c e ,  and market ing.  



The course of  a c t i o n  suggested above does n o t  s u b s t i t u t e  
f o r  t he  e s t ab l i shmen t  of an i r r i g a t i o n  and dra inage  d i s t r i c t  when 
p lans  have been completed f o r  c o n s t r u c t i o n  of a  l a r g e r  s c a l e  
p r o j e c t .  On t h e  c o n t r a r y ,  i t  might h a s t e n  t he  accomplishment of 
l a r g e - s c a l e  p r o j e c t s  through the  c r e a t i o n  of l o c a l  l e ade r sh ip  and 
l o c a l  i n t e r e s t  i n  conserva t ion .  Increased  income t o  farmers from 
fol lowing improved cropping and agronomic p r a c t i c e s  and o t h e r  less 
c o s t l y  improvements could provide  a  more adequate  f i n a n c i a l  base  
f o r  investment  i n  t he  more expe-sive improvements. I n  a d d i t i o n ,  
most of t he  sma l l e r  s c a l e  p r a c t i c e s  a r e  necessary  t o  op t imize  t h e  
r e t u r n s  from i r r i g a t i o n  and t o  reduce the  c o s t s  of ope ra t i ng  and 
main ta in ing  the  channels  and d i t c h e s .  

The c r e a t i o n  of d i s t r i c t s  i n  advance of p lans  f o r  d e t a i l e d  
works of improvement is n o t  d i s s i m i l a r  t o  t he  U.S. exper ience  i n  
s o i l  and wa te r  conserva t ion .  When the  U.S. Government recognized 
s o i l  e r o s i o n  a s  a  n a t i o n a l  menace i n  t h e  1930 ' s ,  t he  c r e a t i o n  of  
d i s t r i c t s  was au tho r i zed  by l e g i s l a t i o n .  Within only a  few yea r s  
n e a r l y  t he  e n t i r e  country w a s  organized i n t o  d i s t r i c t s .  The 
p lanning  and i n s t a l l a t i o n  of  s o i l  and wa te r  conse rva t ion  p r a c t i c e s  
has  been a  cont inu ing  process .  

Local Implementation 

To d a t e ,  planning and i n s t a l l i n g  l a rge - sca l e  dra inage  and 
i r r i g a t i o n  p r o j e c t s  has  been accomplished through n a t i o n a l  i n i t i a -  
t i v e  and d i r e c t i o n .  Seve ra l  p o t e n t i a l  p r o j e c t s  have passed through 
vary ing  s t a g e s  of p lanning ,  and c o n s t r u c t i o n  has  been s t a r t e d  i n  
t he  Z a p o t i t i n  Val ley.  However, p rogress  has  n o t  been s u f f i c i e n t  
t o  apprec iab ly  a f f e c t  farm ope ra t i ons .  A s  p r o j e c t s  n e a r  completion, 
l i t e r a l l y  hundreds of farm ope ra to r s  w i l l  be a f f e c t e d .  The l and  
a r e a  involved i n  t h e  p r o j e c t  may be decreed as a  D i s t r i c t  and 
f u r t h e r  improvements undertaken according t o  a  formally s t r u c t u r e d  
p lan .  

The s u c c e s s f u l  ope ra t i on  of a  wa te r  system r e q u i r e s  t e c h n i c a l  
knowledge both  i n  t h e  management of t h e  system i t s e l f  and i n  t h e  
management and c u l t i v a t i o n  of  t he  farm l ands .  D i s t r i c t  organiza-  
t i o n s  wi th  l o c a l  r e p r e s e n t a t i o n  can provide  t h e  means f o r  communi- 
c a t i o n  between the  two forms of  management. It is e s s e n t i a l  t o  
e f f e c t i v e  a d m i n i s t r a t i o n  t o  develop l o c a l  l e a d e r s h i p  t o  t he  maximum. 



I f  a  p r o j e c t  s u p p l i e s  wa te r  f o r  i r r i g a t i o n ,  a  s ea sona l  
p lan  f o r  managing and d i s t r i b u t i n g  the  a v a i l a b l e  supply w i l l  b e  
needed. I n  prepar ing  t h i s  p l a n ,  a  d i s t r i c t  manager must c o l l e c t  
and compile in format ion  from farmers  concerning the  in tended  use  
of t h e i r  l and  and need f o r  water .  A s  t h e  i r r i g a t i o n  season  
advances,  changes i n  wa te r  supply may c a l l  f o r  adjustments  i n  t h e  
p lan .  A well-conceived o rgan iza t ion  of  farmers w i l l  be i n v a l u a b l e  
f o r  f a c i l i t a t i n g  t h e  exchange of in format ion  and ca r ry ing  o u t  t h e  
necessary  a c t i o n s .  

I n  a d d i t i o n  t o  t h e  above f u n c t i o n s ,  d i s t r i c t  o rgan iza t ions  
can p lay  an impor tan t  p a r t  i n  e f f e c t u a t i n g  t e c h n i c a l  a s s i s t a n c e  
f o r  (1)  the  on-farm use and management of i r r i g a t i o n  equipment 
and f a c i l i t i e s ,  (2 )  the  adopt ion  of improved crop and l i v e s t o c k  
product ion p r a c t i c e s ,  and (3) t he  process ing  and grad ing  of  
products  f o r  market.  

Local o rgan iza t ions  and i n s t i t u t i o n s  may be  used a l s o  
t o  implement a c t i o n  i n  d i s t r i c t s  t h a t  may be  e s t a b l i s h e d  p r i o r  
t o  the  formula t ion  of s p e c i f i c  p r o j e c t  p roposa ls .  A f i r s t  t a s k  
would be  t o  c r e a t e  l o c a l  i n t e r e s t  i n  s o i l  a n d  wa te r  conse rva t ion ,  
t o  develop a  r ecogn i t i on  of the  p o t e n t i a l  b e n e f i t s  from conserva- 
t i o n  and development. The c o n s t r u c t i o n  of l a rge - sca l e  p r o j e c t s  
may n o t  be  in tended  f o r  t he  immediate f u t u r e .  Seve ra l  p r e s e n t l y  
e s t a b l i s h e d  i n s t i t u t i o n s  might provide means f o r  d i ssemina t ion  
of  in format ion  and educa t ion  i n  land  and wa te r  resources .  The 
p u b l i c  s choo l s ,  news media i nc lud ing  t e l e v i s i o n ,  s o c i a l  and 
f r a t e r n a l  groups,  and youth o rgan iza t ions  such as the  Boy Scouts  
and 4-H Clubs a r e  examples of o rgan iza t ions  t h a t  might p a r t i c i p a t e  
more f u l l y  i n  t h i s  program. To implement an educa t iona l  program 
of  t h i s  t ype ,  i t  would, of  cou r se ,  be necessary  t o  p repa re  and 
assemble a p p r o p r i a t e  s u b j e c t  m a t t e r  m a t e r i a l s  such as f i lms  and 
s l i d e s ,  p o s t e r s ,  conserva t ion  pamphlets,  and o t h e r  p u b l i c a t i o n s .  
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h i s  approach t o  conserva t ion  
educa t ion  h a s  been and is s t i l l  be ing  employed by the  S o i l  Con- 

11 s e r v a t i o n  Serv ice  and Extension Serv ice  i n  t h e  United S t a t e s  .- 

11 For sugges t ions  regard ing  ways of  d i ssemina t ing  conserva t ion  - 
in format ion  t o  t h e  p u b l i c  and c r e a t i n g  a  b e t t e r  understanding of 
conserva t ion  problems and remedial  programs, s ee :  Resource Use, 
Progress  and Conservation Needs i n  some L a t i n  American Count r ies ,  
by William Vogt, Conservation Foundation, 1250 Connecticut Avenue, 
N . W . ,  Washington, D.C. 20036, August 1963, second p r i n t i n g  1967. 



Cost A l loca t ion  

When the  b e n e f i t s  from p u b l i c  investments  a r e  d i f fu sed  
throughout  t he  s o c i e t y ,  u sua l ly  a l l  c o s t s  a r e  borne by the  govern- 
ment from gene ra l  t a x  revenue. However, b e n e f i t s  from inves  tments 
i n  n a t u r a l  resources  such a s  i r r i g a t i o n ,  d ra inage ,  and conserva t ion  
of  s o i l  and wa te r  a r e  v a r i e d  i n  t h e i r  inc idence .  Some a r e  wide- 
sp read  among the  populace, whi le  o t h e r s  accrue  t o  i d e n t i f i a b l e  
b e n e f i c i a r i e s .  The c o s t  of c o n s t r u c t i n g  and ope ra t i ng  s u c c e s s f u l  
p r o j e c t s  a l s o  i nc ludes  investments  i n  human resources .  For example, 
i nc reased  knawledge on the  p a r t  of t he  b e n e f i t e d  f a r m e r s  is 
e s s e n t i a l ,  r e q u i r i n g  l a r g e  expendi tures  i n  educa t ion  and t r a i n i n g .  
The manner i n  which p r o j e c t  c o s t s  a r e  shared  by t h e  n a t i o n  and t h e  
persons involved i n  t h e  b e n e f i t e d  a r e a  i n f  luences the e f f e c t i v e n e s s  
of  t he  p r o j e c t  i n  many ways. The n a t u r e  of p u b l i c  o b j e c t i v e s  and 
p r i o r i t i e s  is a l s o  involved i n  s e t t i n g  n a t i o n a l  po l i cy .  I t  is  our  
purpose a t  t h i s  p o i n t  t o  s e t  f o r t h  some of t h e  r e l evan t  f a c t o r s  
t h a t  may be u s e f u l  t o  t h e  Government of E l  Salvador  i n  e s t a b l i s h -  
i ng  c o s t  s h a r i n g  arrangements.  

I n  o r d e r  t o  determine t h e  c o s t  s h a r i n g  arrangements t o  be 
p r e s c r i b e d ,  i t  is h e l p f u l  t o  c l a s s i f y  p r o j e c t  t e s t s  as fo l lows:  

1. Land assessments  and r i g h t s  of way. 
2 .  Cons t ruc t ion  c o s t s  . 
3. Technica l  a s s i s t a n c e ,  educa t ion ,  and t r a i n i n g .  
4 .  Opera t ion ,  maintenance, and replacement of p r o j e c t  

f a c i l i t i e s  . 

I n  p r a c t i c e ,  g r e a t e r  d e t a i l  would be r equ i r ed ,  e s p e c i a l l y  
f o r  cons t ruc t ion  c o s t s  where d i f f e r e n t i a l  c o s t  sha r ing  might be 
d e s i r a b l e  f o r  planning and eng inee r ing ,  and f o r  d i f f e r e n t  types 
of p r o j e c t  f e a t u r e s  such a s  main c a n a l s ,  drainage and i r r i g a t i o n  
d i t c h e s  , roads ,  agronomic p r a c t i c e s  , and conserva t ion  measures. 

A s t a n d a r d  commonly expressed by economists is t h a t  c o s t s  
should be borne among b e n e f i c i a r i e s  i n  t he  p ropor t i on  t h a t  t h e i r  
b e n e f i t s  b e a r  t o  t h e  t o t a l  b e n e f i t s .  I n  theory ,  t h i s  arrangement 
w i l l  r e s u l t  i n  t h e  g r e a t e s t  e f f i c i e n c y  i n  use of resources .  The 
a p p l i c a t i o n  of t h i s  s t a n d a r d ,  hawever, is only p r a c t i c a b l e  i n  
p a r t .  There a r e  problems of a s s ign ing  b e n e f i t s  t o  s e p a r a t e  
measures and i n  e s t i m a t i n g  t h e  j o i n t  e f f e c t s  of measures. Also 
i t  is d i f f i c u l t  t o  i d e n t i f y  the  b e n e f i c i a r i e s  and the e x t e n t  of 
t h e i r  ga in .  Never the less ,  r ecogn i t i on  of t he  p r i n c i p l e  may be  



h e l p f u l  i n  reaching dec i s ions  i n  some cases .  A n  a n a l y s i s  of t h e  
expected b e n e f i t s  of p r o j e c t s  w i l l  provide d a t a  u s e f u l  t o  t h e  
r e s o l u t i o n  of c o s t  sha r ing .  

The c l a s s i f i c a t i o n  of p r o j e c t  b e n e f i t s  i n  t h e  fol lowing 
c a t e g o r i e s  may s e r v e  as a guide ( o t h e r  groupings c  ould be  
developed).  It is recognized t h a t  q u a n t i f i c a t i o n  i n  monetary 
terms f o r  some of t h e  b e n e f i t s  may be imprac t i ca l .  

1. I d e n t i f i a b l e  b e n e f i t s  t o  land m e r s  and o p e r a t o r s :  
(a )  I r r i ga t i on -d ra inage ,  agronomic and cropping 

p r a c t i c e s .  
(b) Some s o i l  conserva t ion  p r a c t i c e s .  
( c )  Water supply f o r  n o n a g r i c u l t u r a l  uses .  

2 .  Less i d e n t i f i a b l e  bene f i c i a r i e s - -gene ra l l y  widespread: 
( a )  Flood con t ro l .  
(b )  Access roads.  
( c )  Reset t lement  on small p l o t s  of l and .  

3. Impacts of i nc reased  a g r i c u l t u r a l  p roduct ion  on t h e  
n a t i o n a l  economy a s  a  whole; 
( a )  Improved export-import ba lance .  
(b) Increased  domestic demand by farmers f o r  products  

and s e r v i c e s  of  o t h e r  s e c t o r s  of t h e  economy. 
( c )  Higher g ros s  n a t i o n a l  product  and inc reased  

n a t i o n a l  revenue. 
(d) Inc rease  i n  employmefit of persons o therwise  un- 

employed o r  underemployed. 

I n  an a n a l y s i s  of t h e  c o s t s  and expected b e n e f i t s  of a 
w a t e r  resource  development p r o j e c t ,  i t  is u s e f u l  t o  e s t i m a t e  how 
much of t h e  c o s t s  a r e  chargeable  t o  t h e  major purposes of  t h e  
p r o j e c t .  Assume t h a t  t h e  l a t t e r  estimates a r e  made, and t h e  
t o t a l  c o s t s  r equ i r ed  f o r  t h e  purpose of i r r i g a t i o n  and a s s o c i a t e d  
d ra inage  a r e  known. There remains t h e  problem of  determining 
the  amount of charges  t o  be  a s se s sed  a g a i n s t  t h e  i n d i v i d u a l  
b e n e f i c i a r i e s  and t h e  method of repayment over  t ime. Many 
f a c t o r s  are involved i n  r e so lv ing  t h i s  problem, some of  which 
cannot be  a n t i c i p a t e d  i n  advance of  a s p e c i f i c  p r o j e c t .  

To be  e s t a b l i s h e d  a t  t he  s ta r t  of t h e  p r o j e c t ,  hawever, 
is a  set of o b j e c t i v e s .  Normally, i nc reased  product ion  is 
uppernos t ,  bu t  t h e r e  may a l s o  be  a  d e s i r e  t o  provide  farming 



o p p o r t u n i t i e s  f o r  more p r o p r i e t o r s  t han  a l lowed i f  t h e  supply  of 
a v a i l a b l e  l and  were d iv ided  i n t o  o p e r a t i n g  u n i t s  o f  e f f i c i e n t  
s i z e .  I t  may a l s o  be d e s i r e d  t o  i n c r e a s e  t h e  p roduc t i on  of c e r t a i n  
crops  r e l a t i v e  t o  o t h e r s .  The p u b l i c  i n t e r e s t  i n  i r r i g a t i o n  may 
b e  of such n a t u r e  t h a t  some o f  t h e  c o s t s  of i r r i g a t i o n  shou ld  be  
borne by t h e  Government. I f  t h i s  is t h e  c a s e ,  how is t h e  subs idy  
t o  be sha r ed  among t h e  b e n e f i t e d  farmers?  Should i t  b e  s h a r e d  
i n  p ropo r t i on  t o  t h e  amount of l and  h e l d  by each o p e r a t o r  o r  by 
some system which f avo r s  t h e  sma l l  o p e r a t o r  and t h o s e  farmers  
w i th  lower repayment a b i l i t i e s ?  No system of c o s t  a l l o c a t i o n  can 
b e  i n s t i t u t e d  t o  implement t he se  s e v e r a l  d e s i r e s  p r e c i s e l y .  It  is 
sugges ted ,  however, t h a t  t h e  system b e  based  on t h e  assumption 
t h a t  t h e  d e s i r e d  g o a l  is  t o  i n c r e a s e  p roduc t ion  on farm u n i t s  of 
economic s i z e s ,  and t h a t  t h e  f u l l  c o s t  o f  t h e  i r r i g a t i o n  p r o j e c t  
i nc lud ing  expected c o s t s  of maintenance w i l l  be borne by t h e  
b e n e f i t e d  f anne r s .  Then, i f  o t h e r  p r o j e c t  goa l s  a r e  d e s i r e d ,  
ad jus tments  can be made i n  t h e  b a s i c  system. 

I n  accord  w i th  t h i s  approach, i t  would be necessa ry  t o  
c l a s s i f y  t h e  l ands  i n  t h e  d i s t r i c t  t o  a p p r a i s e  t he  r e l a t i v e  po- 
t e n t i a l  ga in  i n  p r o d u c t i v i t y .  I f  the  p o t e n t i a l  ga in s  i n  produc- 
t i v i t y  a r e  g e n e r a l l y  comparable throughout  t h e  a r e a ,  t he  p e r  
h e c t a r e  quo t a  of c o s t  can be computed r e a d i l y .  I f  p r o d u c t i v i t y  
ga in s  a r e  s i g n i f i c a n t l y  h i g h e r  o r  lower on some l a n d s ,  an a d j u s t -  
ment i n  t h e  quota  would be p o s s i b l e .  

A s  an  a i d  t o  t h e  development o f  a p l a n  of repayment, i t  
might b e  u s e f u l  t o  estimate t h e  expected b e n e f i t s  o r  t h e  n e t  
income t h a t  corresponds t o  t h e  p r o r a t e d  c o s t s .  Th is  might be 
done f o r  a  few t y p i c a l  farms of d i f f e r e n t  s i z e s  and types  w i t h i n  
t h e  d i s t r i c t .  The amount of i nc r ea sed  income r ece ived  by t h e  
farmers  i n  r e l a t i o n  t o  t h e i r  s h a r e  of t h e  c o s t s  w i l l  s u b s t a n t i a l l y  
a f f e c t  t h e i r  a b i l i t y  t o  d i scharge  t h e i r  f i n a n c i a l  o b l i g a t i o n s .  
During t h e  e a r l y  y e a r s  wh i l e  farmers  a r e  making a d d i t i o n a l  c a p i t a l  
investments  and adap t ing  t h e i r  ope ra t i ons  t o  t he  new system of 
farming,  t h e i r  p r o f i t s  w i l l  b e  minimal. But,  a f t e r  a  t r a n s i t i o n a l  
p e r i o d  o f  y e a r s  when t h e s e  improvements have been achieved and 
when t h e  e f f e c t s  of t e c h n i c a l  a s s i s t a n c e  have k e n  r e a l i z e d ,  t h e  
r a t i o  of b e n e f i t s  t o  a l l o c a t e d  c o s t s  may i n c r e a s e  r a p i d l y .  Under 
t h e s e  cond i t i ons  i t  might be  f e a s i b l e  t o  charge farmers  an  amount 
exceeding t h e  p r o j  e c t  c o s t s  . 



On t h e  o t h e r  hand,  an a n a l y s i s  of farm income on some t y p e s  
of farms might r e v e a l  ve ry  meager r e t u r n s  i n  excess  o f  charges .  
Obviously t h e r e  w i l l  b e  c o n s i d e r a b l e  v a r i a t i o n  i n  farm income 
and p e r  h e c t a r e  income throughout  t h e  d i s t r i c t .  Many f a c t o r s  w i l l  
c o n t r i b u t e  t o  t h i s  v a r i a t i o n ,  i n c l u d i n g  farm s i z e ,  k i n d s  o f  c r o p s  
and l i v e s t o c k ,  manager ia l  competence, and o t h e r  a t t r i b u t e s  of 
farm management. Other  f a c t o r s ,  however, may i n c l u d e  t h e  e f  f ec -  
t i v e n e s s  of t h e  d r a i n a g e  and i r r i g a t i o n  systems on t h e  i n d i v i d u a l  
farms b e n e f i t e d  and t h e  types  of s o i l s .  On some p i e c e s  o f  l a n d ,  
t h e  topography may i n h i b i t  t h e  p o t e n t i a l  b e n e f i t s  from i r r i g a t i o n  
o r  d r a i n a g e .  Land l e v e l i n g  o r  o t h e r  inves tments  may b e  r e q u i r e d .  
I n  f i x i n g  t h e  charges  t o  b e  p a i d  by f a r m e r s ,  knowledge of t h e s e  
v a r i a t i o n s  i n  income and t h e  causes  t h e r e o f  may be of g r e a t  
importance.  

T e c h n i c a l  Assis t a n c e  and Other  Aids 

Adequate t e c h n i c a l  a s s i s t a n c e  t o  fa rmers  w i t h i n  t h e  d i s t r i c t s  
f o r  i r r i g a t i o n  and d ra inage  and f o r  s o i l  c o n s e r v a t i o n  i s  of  para-  
mount importance.  A v a i l a b i l i t y  o f  t r a i n e d  workers  f o r  t h i s  pur-  
pose ,  and a  program t o  o b t a i n  an adequa te  s t a f f  a r e  r e q u i r e d .  A 
p o l i c y  f o r  deve lop ing  w a t e r  r e s o u r c e s  would b e  remiss i f  i t  d i d  
n o t  r e c o g n i z e  t h e  i m p o r t a n t  r o l e  of t e c h n i c a l  a s s i s t a n c e  . 

A s i m i l a r  s i t u a t i o n  a p p l i e s  t o  t h e  need f o r  a g r i c u l t u r a l  
c r e d i t  i n  implementing t h e  p r o j e c t  o b j e c t i v e s  . Farming under  
c o n d i t i o n s  o f  i r r i g a t i o n  and improved d r a i n a g e ,  r e q u i r e s  l a r g e r  
c a p i t a l  inves tments  . Without  t h e  a d d i t i o n a l  inves tments  t h e  
p o t e n t i a l  b e n e f i t s  w i l l  n o t  be  r e a l i z e d .  A s  w i t h  t e c h n i c a l  
a s s i s t a n c e ,  f u l l e r  t r e a t m e n t  o f  c r e d i t  needs  is g iven  e l sewhere  

O t h e r  problems t h a t  i n f l u e n c e  t h e  e f f e c t i v e n e s s  of w a t e r  
r e s o u r c e s  development f o r  a g r i c u l t u r e  a r e  concerned w i t h  l a n d  
t e n u r e .  I r r i g a t i o n ,  d r a i n a g e ,  and c o n s e r v a t i o n  o f f e r  o p p o r t u n i t i e s  
f o r  i n c r e a s e d  l a n d  p r o d u c t i v i t y  , i n c r e a s e d  p r o d u c t i o n ,  and in-  
c r e a s e d  farm income. But t h e r e  must b e  i n c e n t i v e  f o r  t h e  e x p l o i -  
t a t i o n  of t h e s e  o p p o r t u n i t i e s .  The n a t u r e  o f  r i g h t s  t o  t h e  use  
o f  l a n d  and t h e  s h a r e  o f  p r o d u c t i o n  i n f l u e n c e  t h e  b e h a v i o r  of 
b o t h  landowners and l a n d  o p e r a t o r s .  T h i s  s u b j e c t  is d i s c u s s e d  
i n  d e t a i l  i n  t h e  a g r i c u l t u r a l  s e c t o r  a n a l y s i s .  



Evaluation of Program Performance 

The foregoing d iscuss ion  has been concerned with planning 
and implementation of programs f o r  water  and r e l a t e d  land resource 
management and development. Looking t o  the f u t u r e ,  i t  is  worth- 
while  t o  consider  the need f o r  post-evaluat ion of p r o j e c t s .  
Evaluation of the e f f e c t s  and the admin i s t r a t ion  of i n s t a l l e d  
p r o j e c t s  can be h e l p f u l  i n  many ways: 

1. To appraise the opera t ion  of p r o j e c t  f e a t u r e s ,  such 
a s  cana l s ,  d i t ches ,  and d r a i n s ,  with respec t  t o  t h e i r  
phys ica l  e f f ec t iveness .  

2 .  To v e r i f y  the ex an te  es t imates  of e f f e c t s  of p ro jec t  
measures on land use,  product ion,  and income. 

3. To determine the  e f f ec t iveness  of d i s t r i c t  o rgan iza t ion  
and adminis t r a t i o n  i n  achieving ob jec t ives  of the 
p r o j e c t .  

4. To observe the e f f e c t s  of p ro jec t  opera t ion  on water 
supply,  water  q u a l i t y ,  and s o i l  c h a r a c t e r i s t i c s  t h a t  
may b e  de t r imenta l  t o  at tainment  of p r o j e c t  purposes. 

5. To provide t echn ica l  information t h a t  w i l l  be use fu l  
i n  planning and implementing o t h e r  p r o j e c t s .  

6 .  To serve  a s  a  demonstration of the  economic and s o c i a l  
r e tu rns  from water  resource development and t o  provide 
i n f c m a t i o n  use fu l  t o  the  c r e a t i o n  of l o c a l  i n t e r e s t  
i n  o t h e r  a reas .  



PROJECT DESCRIPTIONS AND DETAILS 

C u r r e n t  P r o e r e s s  - P l a n s .  S t u d i e s .  O r g a n i z a t i o n  

I r r i g a t i o n ,  d r a i n a g e ,  f l o o d  c o n t r o l ,  l a n d  r e c l a m a t i o n ,  and s o i l  and 
w a t e r  c o n s e r v a t i o n  a r e  n o t  new c o n c e p t s  i n  E l  S a l v a d o r .  I n  f a c t ,  t h e  i n d i -  
v idc ,a l  and combined impac t s  of t h e s e  f a c t o r s  on t h e  n a t i o n a l  a g r i c u l t u r a l  
s e c t o r  have occup ied  t h e  a t t e n t i o n  o f  p u b l i c  o f f i c i a l s  f o r  a  good number of 
y e a r s .  However, i t  h a s  o n l y  been i n  r e c e n t  y e a r s  t h a t  t h e  impor tance  of t h e  
e f f e c t  of  t h e s e  f a c t o r s  i n  t h e  s o l u t i o n  o f  n a t i o n a l  economic,  s o c i a l ,  and 
p o l i t i c a l  problems has  been  f u l l y  a p p r e c i a t e d .  

An a n a l y s i s  o f  t h e  p o t e n t i a l  impact  of  h y d r a u l i c  p r o j e c t s  on t h e  econ- 
omy o f  E l  S a l v a d o r  s h o u l d  b e g i n  w i t h  a  resume of what h a s  been  accompl ish-  
ed  t o  d a t e  i n  t h i s  v e r y  b road  and i m p o r t a n t  f i e l d .  A chronology o f  e v e n t s  
is fo l lowed  by a  more d e t a i l e d  o u t l i n e  o f  t h e  more i m p o r t a n t  s t u d i e s  and 
i n v e s t i g a t i o n s .  

Chronology of P r o j e c t  ---- S t u d i e s  

During t h e  194/0's t h e  GOES c o n s i d e r e d  ways and means t o  improve t h e  
s i t u a t i o n  i n  Z a p o t i t a n ,  a  swampy a r e a  hav ing  g r e a t  p o t e n t i a l  f o r  i n c r e a s i n g  
a g r i c u l t u r a l  p r o d u c t i o n  th rough  a  program of a d e q u a t e  d r a i n a g e  and f l o o d  
c o n t r o l .  These e f f o r t s  were  f i n a l l y  c r y s t a l i z e d  i n  t h e  form of  a  p r o p o s a l  
s u b u , i t t e d  by t h e  i i a t i o n a l  Agronomy C e n t e r  (CNA) i n  1947.  The p r o p o s a l  
i n c l u d e d  a  d r a i n a g e  p r o j e c t  of 115 s q u a r e  k i l o m e t e r s  and a  d i v e r s i o n  dam 
t o  s u r f a c e  i r r i g a t e  4,000 h e c t a r e s  d i v i d e d  i n t o  two s y s t e m s .  Even though 
t h e  p r o j e c t  was r e c e i v e d  w i t h  g r e a t  e n t h u s i a s m ,  i t  d i d  n o t  g e t  p a s t  t h e  
p r o p o s a l  s t a g e  u n t i l  much l a t e r .  

Towards t h e  end of 1948,  t h e  GOES i n i t i a t e d  t h e  p r e p a r a t i o n  o f  a  
n a t i o n a l  i r r i g a t i o n  law. The proposed law which was p r e s e n t e d  t h e  fo l low-  
i n g  y e a r ,  covered  t h e  l e g a l ,  i n s t i t u t i o n a l ,  and o t h e r  p e r t i n e n t  a s p e c t s  of  
a  n a t i o n a l  p o l i c y  on i r r i g a t i o n .  T h i s  p r o p o s a l ,  i n  s p i t e  of  t h e  f a c t  t h a t  
i t  was r e q u e s t e d  by t h e  Execu t ive  Branch,  was n e v e r  implemented.  

Between 1951 and 1957,  a t  t h e  i n i t i a t i v e  o f  t h e  P r e s i d e n t ,  a  pe r -  
manent o r g a n i z a t i o n  c a l l e d  t h e  I n t e r - > l i n i s t e r i a l  R u r a l  Comniittee (CIR) was 
e s t a b l i s h e d  t o  t a k e  a p p r o p r i a t e  a c t i o n  on such  p r e s s i n g  r u r a l  problems a s  
minimum s a l a r i e s ,  l a n d  r e n t a l  ag reement s ,  h o u s i n g ,  l a b o r  c o n d i t i o n s ,  i d l e  
l a n d s ,  and o t h e r  problems of a  s o c i a l  and economic n a t u r e .  Even though 
founded on h i g h  i d e a l s ,  t h i s  Committee h a s  n o t  produced any c o n c r e t e  
r e s u l t s  t o  d a t e .  



I n  1956, a  c o n t r a c t  was s igned  wi th  t h e  consu l t i ng  f i rm T ippe t s ,  
Abbet, IIcCarthy, and S t r a t t o n  (TAXS), t o  s tudy  and de f ine  t he  f u t u r e  r o l e  
of i r r i g a t i o n  on a  n a t i o n a l  s c a l e .  This  s tudy  covered s i x  p r i n c i p a l  a r e a s  
of i r r i g a t i o n  p o t e n t i a l  d i spe r sed  throughout t he  count ry .  

TAMS presen ted  a  new p r o j e c t  f o r  zapot i tAn t h a t  inc luded  land reclama- 
t i o n  and f lood c o n t r o l  a s  w e l l  as i r r i g a t i o n .  Even though t h i s  p r o j e c t  was 
appa ren t ly  much more v i a b l e  than  any which had been p rev ious ly  submit ted,  
much time would e l a p s e  before  a  p r o j e c t  would be formal ly  i n i t i a t e d  i n  t h i s  
a r ea .  It d i d  r e s u l t ,  however, i n  t h e  subsequent commissioning of a  Dutch 
consu l t i ng  f i r m  t o  prepare  f i n a l  p lans  f o r  a  combined d ra inage ,  i r r i g a t i o n ,  
and f lood c o n t r o l  p r o j e c t  i n  Z a p o t i t i n .  

From 1954 t o  1958 a  d i v e r s i t y  of problems i n  t h e  use and c o n t r o l  of 
p u b l i c  waters ,  such a s  t he  p e r i o d i c a l l y  r e c u r r i n g  problem of t h e  use  of the  
Rfo Acahuapa i n  San Vicente ,  caused t h e  MAG t o  devote  a  g r e a t  d e a l  of a t t e n -  
t i o n  t o  t he  management of p u b l i c  water .  MAG even proposed a  commission of 
t h r e e  lawyers and two a g r i c u l t u r a l  eng inee r s  t o  develop l e g i s l a t i o n  t h a t  
could s e rve  a s  a  General Water Law o r  Water Code and cover a l l  uses  of pub- 
l i c  water ,  b u t  e s p e c i a l l y  i r r i g a t i o n .  A d r a f t  p roposa l  f o r  a  law f o r  t h e  
c r e a t i o n  of i r r i g a t i o n  d i s t r i c t s  was presen ted  by t h e  commission, b u t  no 
f u r t h e r  a c t i o n  was taken. 

I n  June 1960 a j o i n t  memorandum was presen ted  t o  t h e  P r e s i d e n t  by 
the  M i n i s t r i e s  of Foreign Re la t i ons ,  Treasury,  Agr i cu l tu re  and Lives tock ,  and 
Economy. The memorandum emphasized t h e  c r i t i c a l  importance of two programs: 
(1) Supervised a g r i c u l t u r a l  c r e d i t  and ( 2 )  t h e  development of i r r i ~ a t i o n  and 
dra inage .  It was recommended t h a t  t he se  programs be  given top p r i o r i t y  i n  
t h e  use of funds generated under T i t l e  I V  of P.L. 480 of t h e  USA. A program 
of superv ised  c r e d i t  was launched wi th in  a  per iod  of two y e a r s ,  b u t  no th ing  
was done with r e s p e c t  t o  i r r i g a t i o n  and d ra inage  programs. 

During 1960 and 1961, t he  Dutch consu l t i ng  f i rm ,  Grontmij de B i l t ,  
prepared a  new Z a p o t i t i n  p r o j e c t  f o r  t he  i n t e g r a l  development of t he  e n t i r e  
v a l l e y .  This  e f f o r t  was i n  response t o  one of t he  recommendations of t he  
TAMS r e p o r t .  A loan  f o r  t h e  ft7 m i l l i o n  r equ i r ed  f o r  the  p r o j e c t  was 
reques ted  from B I D .  The loan  r eques t  was approved by B I D ,  b u t  t h e  Nat ional  
Conpress re fused  t o  r a t i f y  t he  loan on the grounds t h a t  t he  terms were un- 
f avo rah l e  t o  t h e  GOES, and t h e  Zapot i tan  p r o j e c t  again was re turned  t o  the  
f i l e s  . 

I n  1961 t h e  Law of Drainage and I r r i g a t i o n  was passed by Congress. 
This  law c r e a t e d  an autonomous and d e c e n t r a l i z e d  a u t h o r i t y  t o  c a r r y  ou t  
hyd rau l i c  programs f o r  t h e  country.  However, from t h e  d a t e  of i t s  promul- 
g a t i o n  t h e  Law has only been i n  e f f e c t  t h e o r e t i c a l l y  and t h e  autonomous 
o rgan iza t ion  c r e a t e d  by i t  has never  been allowed t o  func t ion .  



I n  1961, and again i n  response t o  one of t he  recommendations of t he  
TAMS r e p o r t ,  t he  GOES i n  combination with t h e  FA0 and the  UN Spec ia l  Fund 
undertook a canple te  groundwater i n v e s t i g a t i o n  of the  lower v a l l e y  of t he  
Rio Grande de San Miguel. A r e s u l t  of t h i s  program w a s  t h e  recommendation 
t o  e s t a b l i s h  an i r r i g a t i o n  p r o j e c t  covering some 10,000 hec ta re s  and cos t -  
ing about @9 mi l l ion .  The s tudy,  which covered a l l  phases of groundwater 
bas in  i n v e s t i g a t i o n  and was considered t o  be t e c h n i c a l l y  complete and 
reasonable i n  scope, c o s t  more than @ 2  mil l ion .  

In  1963 the  p r o j e c t  f o r  t h e  improvement of a g r i c u l t u r a l  lands (META) 
was prepared and put  i n t o  ac t ion .  The program, which covered i r r i g a t i o n ,  
drainage,  and s o i l  conservat ion,  w a s  f inanced with a loan  from USAID and 
was d i r e c t e d  towards the  medium-sized farmer. Equipment and personnel  were 
organized f o r  the  program, but  i t  has y e t  t o  make a marked impact on the  
ag ra r i an  p i c t u r e  of t he  na t ion .  Perhaps its g r e a t e s t  drawback is t h e  f a c t  
t h a t  a l l  development loans  must be negot ia ted  through commercial banking 
channels,  sources which a r e  notor ious  f o r  t h e i r  l ack  of i n t e r e s t  i n  working 
with the  smal l  and medium-sized farmer. A t  the p resen t  time META s t i l l  
e x i s t s ,  but p r a c t i c a l l y  a l l  of t he  t e c h n i c a l  work i n  connection wi th  its 
p r o j e c t s  is performed by the  ~ i r e c c i d n  General de Recursos Naturales  
Renovables (DGRNR) . 

During 1963 and 1964 an  ad-hoc canmission composed of members from 
the  M i n i s t r i e s  of J u s t i c e  and MAG and the  Supreme Court was organized t o  
formulate a Law of Drainage and I r r i g a t i o n .  Such a l a w  was f i n a l l y  re- 
dacted,  but  due t o  v a c i l l a t i o n  and o t h e r  problems, it was never presented  
t o  Congress. 

In 1964 another  at tempt w a s  made t o  w r i t e  a p r o j e c t  f o r  a Law 
Creat ing Rights-of-way f o r  Works of I r r i g a t i o n ,  Drainage, and S o i l  Conser- 
va t ion .  The Law was w r i t t e n  and s e n t  t o  the  Ministry of J u s t i c e ,  bu t  f o r  
reasons unknown i t  never reached a l e g a l  s t a t u s .  

In  1965 and 1966 the present  p ro jec t  of a Law of  I r r i g a t i o n ,  
Drainage, Land Reclamation, and S o i l  Conservation was redac ted  and presented  
t o  Congress. The Law, which thoroughly covers t h e  fou r  p r i n c i p a l  themes, i s  
now under s tudy f o r  c o n s t i t u t i o n a l i t y  and l e g a l i t y  by a L e g i s l a t i v e  Commis-  
s i on ,  where i t  has been f o r  s e v e r a l  years .  

Since 1959 MAG has c a r r i e d  out  a s e r i e s  of t e c h n i c a l  and administra-  
t i v e  p r o j e c t s  covering the  t r a i n i n g  i n  c i v i l  engineering,  hydrau l i c s ,  and 
i r r i g a t i o n  and drainage of var ious  technic ians  i n  such c o u n t r i e s  a s  Holland, 
R a n c e ,  Mexico, Venezuela, and the  United S t a t e s .  Many stream gauging 
s t a t i o n s  have been e s t ab l i shed  on the  p r i n c i p a l  r i v e r s  of t he  na t ion .  



A Department of Hydrology has been e s t a b l i s h e d  i n  t he  DGA and the  ~ i r e c c i h  
General de  Obras de Riego y Drenaje has  been e s t a b l i s h e d .  I n  1967 an agree- 
ment was s igned with UNSF f o r  t he  improvement and enlargement of t h e  hydro- 
l o g i c a l  and hydrometeorological networks of t he  na t ion  (wi th in  the  b a s i c  
Cen t r a l  American program of t he  UNSF). 

Prel iminary f e a s i b i l i t y  r e p o r t s  have been completed by Harza Engi- 
neering International--A. Garcia Prieto--f o r  ~ a p o t i t i n ,  Sonsonate-Banderas, 
Bajo Lempa, A l to  Lempa, and Rio Grande de San Miguel. I n  a d d i t i o n ,  A.  
Garcia  P r i e t o  has a l s o  prepared a  d e t a i l e d  p l an  f o r  t h e  i r r i g a t i o n  develop- 
ment i n  La Cabaiia, and DGORD has prepared a  groundwater development p lan  
f o r  ~sulutgn- ado Marin. A l l  of t h e s e  p r o j e c t s  a r e  l a r g e  s c a l e  and c a l l  
f o r  tremendous investments of p u b l i c  funds.  

A p re l iminary  map showing t h e  l o c a t i o n  of a l l  p o t e n t i a l l y  i r r i g a b l e  
lands wi th in  t h e  na t ion  has been prepared.  A n a t i o n a l  Land Capab i l i t y  Map 
and corresponding d e s c r i p t i v e  l i t e r a t u r e  has been completed. A map desc r ib -  
ing  a l l  of t he  phys i ca l  f e a t u r e s  of  t he  p r i n c i p a l  dra inage  areas of t h e  
na t ion  is a v a i l a b l e .  

A s  p rev ious ly  ind ica t ed ,  many a r e a s  of t h e  na t ion  have been s t u d i e d  
i n  some depth i n  an at tempt  t o  e s t a b l i s h  the  f e a s i b i l i t y  of i r r i g a t i o n ,  
dra inage ,  f lood  c o n t r o l ,  o r  land reclamation p r o j e c t s  t h a t  have been proposed 
One of t he  purposes of t h i s  appendix is t o  ana lyze  t h e  e x i s t i n g  s t u d i e s .  
Recommendations on t h e  order  of p r i o r i t y  f o r  development appear i n  t h e  
main volume of t h e  r e p o r t .  



EL SALVADOR ORGANIZATIONS CONCERNED WITH WATER 

Organizations concerned with some aspect of wa- 
ter administration are the following: 

(1) The Executive office. The National Council 
for Planning and Economic Coordination (CONAPLAN) as 
established by Art. 4 of Law 59 of 1962, is responsible 
for recommending to the President medium and long-term 
goals for the development of the nation's water re- 
sources. 

(2) Ministry of the Interior. This Ministry 
is empowered by Art. 5 of Law 137 of 1948 to grant per- 
mission to the Executive Commission for the Rio Lempa 
(CEL) to enter private land for study purposes, even 
if the property owner is not in agreement. The Minis- 
try may also permit private landowners to perform chan- 
nel improvement work as long as it involves the return 
of the river to an existing channel from which it has 
deviated. The National Emergency Service established 
by Law 302 of 1965, is responsible for mitigating the 
effects of droughts or floods. The departmental gover- 
nors, who are under the control of the Ministry of the 
Interior, by Art. 17 of the Agrarian Law, are respon- 
sible for the inventory of navigable rivers and those 
that might be useful for irrigation and generation of 
hydroelectric power, and for the regulation of the use 
of fishing nets in the absence of adequate control at 
the municipal level. The municipalities, according to 
the various articles of the Agrarian Law, are responsi- 
ble for regulating the use of public waters as long as 
there is no conflict with other legislative or execu- 
tive decrees. 



(3) Ministry of Agriculture and Livestock (MAG) . 
Art. 34, Decree of Internal Regulations of the Execu- 
tive Branch (1958) attributes to this Ministry the func- 
tions of planning, directing, and supervising programs 
of soil conservation and land reclamation, the drainage 
of swamps and use of rivers for agrarian purposes, and 
the regulation of the fishing industry. Uses of public 
waters other than for agriculture must be coordinated 
with either the Ministry of Public Works or the Minis- 
try of Economy, as the case may be. The General Direc- 
torate of Economics and Planning is responsible for 
planning and coordinating programs related to irriga- 
tion, drainage, flood control, etc. The General Direc- 
torate of Investigation and Extension (DGIEA) handles 
the control and protection of fishing. The General 
Directorate of Renewable Natural Resources (DGRNR) is 
responsible for soil and water conservation; technical 
assistance for on-farm irrigation projects through the 
META program; for meteorology, climatology, and hydrol- 
ogy through the National Meteorological Service (SNM), 
which was formerly under the Ministry of Defense; and 
stream gaging activities. The General Directorate of 
Irrigation and Drainage Works is responsible for large 
scale irrigation and drainage works, flood control and 
land reclamation. The META program, which is nominally 
assigned to the DGRNR, is an AID-financed credit fund 
established in the Central Bank to discount approved 
loans for small irrigation projects that have been 
negotiated through private banks. Its functioning will 
be discussed in more detail in a later section covering 
credit sources for irrigation and drainage projects. 

There is some duplication of effort in META and 
DGORD that will be discussed below. Except for this 
problem and the problem concerning credit facilities, 
which will also be discussed later, the institutional 
arrangements to handle the use of water for agricultur- 
al purposes appear to be well-organized. Integration 
into a national program, once the proposed legislation 
is promulgated, will be no serious problem. One area 
that requires special and immediate attention, however, 
is the greatly expanded need for research and the pro- 
vision of technical services that will accompany the 
future development of irrigation projects. The DGRNR 
and DGORD should take appropriate steps to resolve 
this problem before it becomes critical. 



(4) Ministry of Public Works. Article 31 of 
the Decree of Internal Regulations of 1958 charges this 
Ministry with the responsibility for hydrological stud- 
ies and map-making. The Department of Planning and Co- 
ordination plans such activities. The General Direc- 
torate of Urbanism and Architecture (DUA) authorizes 
urban expansion only after problems of adequate water 
supply and sanitary and storm sewage disposal have been 
solved. The Center for Geotechnical Studies and Inves- 
tigations (CEIG) is responsible for the preparation of 
geologic and related maps, including water resources. 

(5) Ministry of Public Health and Social Assis- 
tance. This Ministrv is resvonsible for the collection - - 

of information basic-to the kormulation of sanitation 
plans. This includes potable water, drainage for in- 
sect control, storm and sanitary sewage disposal, etc. 

(6) Ministry of Economy. This Ministry, under 
the terms of Decree 386 of 1961, controls and super- 
vises producers of electricity that generate more than 
50 KW, and all producers for public sale. The minis- 
try also approves the electrical rates and the water 
rates established by ANDA. 

(7) Ministry of Defense. National Guard. By 
Articles 72-75 of the Decree oT 1902, the National 
Guard is responsible for the safety and conservation 
of all bodies of water and for the enforcement of all 
fishing laws and regulations. Port captains, who are 
a part of this Ministry, are in charge of policing all 
rivers and ports, according to Articles 145-187 of 
Law 236 of 1933. 

(8) Controller General of the Republic. This 
organization's connection with water is through its 
audit responsibilities towards the public treasury and 
the budgets of all decentralized public institutions. 

(9) The Judicial Power. Civil judges under the 
power granted by several different decrees have the 
right to condemn land for any rights-of-way required 
by either ANDA or CEL. 



(10) National Administration of Aqueducts and 
Culverts (ANDA). Articles 2 and 3 of LD 34 of 1961 
charge this autonomous organization with the responsi- 
bility for planning, financing, constructing, operating, 
and maintaining potable water systems throughout the 
nation, and also for handling sewage effluent. This 
organization appears to be adequate to handle the ad- 
ministration of water for both domestic and industrial 
use. 

(11) Executive Commission for Hydroelectric 
Development of Rio Lempa (CEL). Law 137 of 1948 author- 
izes this agency to construct development projects and 
to use the national hydraulic resources to produce pow- 
er and to supply both power and water to rural and ur- 
ban zones for agrarian, industrial, and community uses. 
This duplicates the efforts of both MAG organizations, 
which are dedicated to the supply and management of 
such water exclusively for irrigation and drainage. 

(12) Institute for Rural Colonization (ICR). 
Under Law 112 of 1950 and 342 of 1961, the Institute 
is committed to the construction and improvement of ir- 
rigation, drainage, and potable water works. 

(13) The Mortgage Bank. Article 103 of the 
Law of 1936 authorizes this bank to grant credit for 
more than three years for irrigation and drainage im- 
provements. 

(14) The National Administration of Drainage 
and Irriaation (MAR). This institution was created 
by law in 1961, 'and was given all the powers necessary 
to develop and administrate national irrigation and 
drainage projects. The organization was never created 
and does not exist in actual practice, although the law 
was never nullified and theoretically is still in force. 

(15) An ANDA (see 10) committee meets on prob- 
lems related to the use of groundwater for the metro- 
politan area of San Salvador. It includes representa- 
tives of the Ministerio de Obras ~dblicas, CONAPLAN, 



Estudios ~eotCcni~os, Institute ~eo~r;f ico Nacional, 
Ministerio.de Salud ~dblica, CEL, Ministerio de Agri- 
cultura, the regional representative of the United Na- 
tions, and the representative of the Government of El 
Salvador to the project. 

(16) A consultative committee for the Central 
American Hydro-Meteorological Program is composed of 
representatives of the meteorological services, hydro- 
logical resources department of MAG, DGRNR, ANDA, CEL, 
and the DGORD. 

With some adjustments and needed consolidations 
of responsibilities, the institutional arrangement for 
the handling of irrigation, drainage, soil and water 
conservation, and land reclamation projects could be 
considered adequate. However, this is conditioned up- 
on the promulgation of legislation that will enable 
these institutions to carry out some of the basic steps 
required of a rational program of exploitation of the 
nation's water resources. 

Intesration of META and the DGORD 

The functions of the DGORD and META can be dif- 
ferentiated as follows: The DGORD is responsible for 
the planning, designing, and development of water re- 
sources for irrigation on a national level, whereas 
META is engaged exclusively in on-farm development of 
irrigation and drainage improvements. 

META has its own technical staff supplied by the 
DGRNR and owns and operates construction equipment for 
land leveling and re1at.d construction. The DGORD has 
no construction unit, jut contracts this work with pri- 
vate companies. Althaugh META and the DGORD engage in 
closely related activities, there is no communication, 
not to speak of cooperation and coordination, between 
the two organizations. 

The natural sequence would be for the DGORD to 
bring water to the farm boundaries and META to develop 



t h e  on-farm sys tems f o r  u t i l i z i n g  t h e  w a t e r .  I n  f a c t ,  
t h e s e  a c t i v i t i e s  a r e  s o  c l o s e l y  a s s o c i a t e d ,  META should  
be  conve r t ed  t o  a n  on-farm development d i v i s i o n  of 
DGORD . 

The DGORD should  c o n t i n u e  t o  seek  t o  c o n t r a c t  
i r r i g a t i o n  and d r a i n a g e  work w i t h  p r i v a t e  c o n s t r u c t o r s .  
However, it w i l l  need a  c o n s t r u c t i o n  u n i t  f o r  t h e  main- 
t enance  of  t h e  o p e r a t i n g  sys tems.  The Z a p o t i t a n  pro-  
j e c t  is  i t s  f i r s t  l a r g e  development. A s  i t s  scope o f  
work i n c r e a s e s ,  it may be i n c r e a s i n g l y  d i f f i c u l t  t o  
f i n d  p r i v a t e  c o n t r a c t o r s  t o  hand l e  a l l  o f  t h e  work. I f  
t h i s  shou ld  occu r ,  t h e  DGORD shou ld  b e  p r epa red  t o  un- 
d e r t a k e  t h i s  work w i t h  i t s  own equipment. 

The on-farm d i v i s i o n  would need t o  have t h e  
c a p a b i l i t y  f o r  l and  l e v e l i n g  and c o n s t r u c t i n g  u n l i n e d  
e a r t h  c a n a l s ,  s m a l l  d r a i n s ,  mold s t r u c t u r e s  f o r  c u l -  
v e r t s ,  and on-farm roads .  



LEGAL D I S P E N S A T I O N S  THAT DIRECTLY OR INDIRECTLY 
GOVERN THE USE OF WATER, I T S  CONSERVATION, AND 

PROBLEMS OCCASIONED BY I T S  EXPLOITATION 

(Trans la ted  from Estudio de F a c t i b i l i d a d  de Desa r ro l lo  
Agricola  ~sulutgn- ado Marin, Vol. 1, MAG, DGRD, J u l i o  
de 1968.) 
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P R E L I M I N A R Y  STUDY O F  I R R I G A T I O N ,  D R A I N A G E ,  AND 
FLOOD CONTROL P R O J E C T S  I N  E L  SALVADOR 

T ippe t s  - Abbett - McCarthy - S t r a t t o n  (TANS), November 20, 1957 

This  is a  r e p o r t ,  on t he  reconnaissance l e v e l ,  of t h e  i r r i g a t i o n ,  
d ra inage ,  and f lood  c o n t r o l  requirements  of t he  e n t i r e  country.  A t o t a l  
of s i x  a r e a s  were s e l e c t e d  a s  having a  p o t e n t i a l  f o r  t h i s  type of develop- 
ment, and were surveyed i n  some d e t a i l .  

Area I - The c o a s t a l  p l a i n  between t h e  R ~ O  Paz on the  west and t h e  R ~ O  -- 
Grande de Sonsonate on the  e a s t .  

Area I1 - The c o a s t a l  p l a i n  between the  San Salvador-La L ibe r t ad  Highway -- 
on the  west and R ~ O  Tres  h a t e s  on the  e a s t .  This  a r e a  was s e l e c t e d  
s o  t h a t  t h e  p o s s i b i l i t y  of using the  outf low from Lake Ilopango could 
a l s o  be i n v e s t i g a t e d .  

Area I11 - Lower Lempa River  Valley between the  Guayabo Dam and t h e  mouth - 
of t he  r i v e r ,  inc lud ing  t h e  c o a s t a l  p l a i n  between ~ f o  Tres  h a t e s  on 
the  west and Rio La Poya on t h e  e a s t .  

Area I V  - ~ i o  Grande de San Il iguel Valley from above the  c i t y  of San -- 
1I:iguel t o  t he  s e a .  Included was t he  i n v e s t i g a t i o n  of t he  p o s s i b i l i t y  
of using the  Olomega Lagoon a s  e i t h e r  a  s t o r a g e  o r  a  c o n t r o l  ba s in .  

Axea V - ~ i o  Sirama Val ley i n  t he  Department of La Union. -- 

Area V I  - R ~ O  Sucio Val ley from San Andre's Val ley,  and zapo t i tLn  Basin 
t o  t he  d i scharge  i n t o  t he  Rio Lempa. 

A t  the  time of w r i t i n g  of t he  TAMS r e p o r t ,  very  l i t t l e  in format ion  
was a v a i l a b l e  on groundwater o r  strearr flow i n  E l  Salvador .  However, 
a  gene ra l  s ta tement  was made t h a t  E l  Salvador  has  enough r a i n f a l l  t o  
take  c a r e  of a l l  i t s  domest ic ,  a g r i c u l t u r a l ,  and i n d u s t r i a l  needs i f  
i t  a l l  could be channeled t o  b e n e f i c i a l  uses .  (However, one of t h e  conc lus ions  
presen ted  a t  t h e  end of t he  r e p o r t  was t h a t  t he  q u a n t i t y  of water  t h a t  
could be used f o r  i r r i g a t i o n  is  l i m i t e d  by the  phys i ca l  and c l i m a t i c  
c h a r a c t e r i s t i c s  of E l  Salvador ,  and t h a t  t he  e x t e n t  t o  which i r r i g a t i o n  
may be used t o  i n c r e a s e  a g r i c u l t u r a l  product ion w i l l  be determined more 
by t h e  a v a i l a b i l i t y  of water  than  by the  amount of i r r i g a b l e  l a n d s . )  



Some of t h e  gene ra l  cond i t i ons  and assumptions e s t a b l i s h e d  f o r  
t h e  r e p o r t  were a s  fo l lows:  

1. Three i r r i g a t i o n  land  c l a s s i f i c a t i o n s  were e s t a b l i s h e d :  

Class  I. No r e s t r i c t i o n s ,  s l o p e  less than  5  percent .  
Class 11. Few r e s t r i c t i o n s ,  s l opes  up t o  8 percent .  
Class  111. Poorly dra ined  l and .  

2. A n e t  annual  b e n e f i t  o r  less than  $65 pe r  h e c t a r e  placed a p r o j e c t  
i n  t h e  doub t fu l  f e a s i b i l i t y  c l a s s .  

3. Engineering and economic f a c t o r s  were the  only c r i t e r i a  i n  t he  s tudy .  

4 .  Economic a n a l y s i s  was l i m i t e d  t o  b a s i c  and t r a d i t i o n a l  c rops ;  
conceivably,  o t h e r  c rop  v a r i e t i e s  could g i v e  l a r g e r  b e n e f i t s .  

a .  Corn. The nat ionwide average was taken a s  15 qqlmanzana, a l though 
improved p r a c t i c e s  wi th  hybr id  ;eeds on i r r i g a t e d  land  can produce 
from 50 t o  75 qqlmanzana. The lower f i g u r e  of 50 qqlmanzanas was 
used i n  t h i s  r e p o r t ,  wi th  no product ion  i n c r e a s e  expected from 
i r r i g a t i o n .  

b. Beans. The n a t i o n a l  average w a s  taken a s  12 qqlmanzana, a l though 
improved p r a c t i c e s  i n  n o n i r r i g a t e d  l ands  produces from 20 t o  30 qq/ 
manzana. The lower f i g u r e s  of 20 qq/ma..,ana was used i n  t h i s  
r e p o r t ,  wi thout  t ak ing  i n t o  c o n s i d e r a t i o n  a d d i t i o n a l  b e n e f i t s  
expected from i r r i g a t i o n .  

c. Cotton. The n a t i o n a l  average was 10.5 qqlmanzana. The l a r g e  pro- 
ducers  g e t  12 t o  1 5 ;  t h a t  used i n  t h i s  r e p o r t  was 12qq/ manzana. 

d. - Rice. The n a t i o n a l  average was 15.5 qqlmanzana f o r  d ry  c u l t i v a t i o n ,  
a l though improved p r a c t i c e s  and seed prnduce from 25 t o  30 qqlmanzana. 
The f i g u r e  25 qqlmanzana was used i n  t h i s  s t udy  f o r  r i c e  grown i n  
r a i n y  season wi thout  f l ood ing ,  and 45 qqlmanzana was used f o r  
a r e a s  wi th  f looding .  

e. The average n e t  income f ~ r  a r e a s  s t u d i e d  i n  t h e  r e p o r t  (well-devel- 
oped l a n d s ,  good seeds .  f e r t i l i z a t i o n  and good management) and f o r  

1 / t h e  c rops  l i s t e d  is s t ~ w n  i n  t a b l e  1 - . 
5. The water  demand was es t imated  t o  vary 2.5 cm. between t h e  minimum 

and maximum months. 

L/ A l l  t a b l e s  r e f e r r e d  t o  a r e  found a t  the end of t h i s  review of i r r i g a t i o n  -- 
s t u d i e s ,  fol lowing page 97. 
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6. Consumption of  w a t e r  was e s t i m a t e d  a t  5 t imes  t h e  maximum monthly u s e  
of  1 5  cm., o r  a t o t a l  of 75 cm. D i v e r s i o n  demand was then  doubled,  
g i v i n g  a t o t a l  demand of 150 cm./month. 

7. P o t e n t i a l  i r r i g a t o r s  i n  t h e  c o a s t a l  p l a i n s  a r e a s  and t h e  Rio Grande 
d e  San Miguel Basin  need i n s t r u c t i o n  i n  w a t e r  management and a p p l i -  
c a t i o n .  I t  must be s t r e s s e d  t h a t ,  i n d i s p e n s a b l e  f o r  s u c c e s s f u l  
i r r i g a t i o n  a r e  t h e  manner and amount of a p p l i c a t i o n  and adequa te  
d r a i n a g e .  

Area I 

Area I t o t a l s  roughly 15 ,000  h e c t a r e s ,  and i t  is one of t h e  l e a s t  
dense ly  popula ted  a r e a s  of  E l  Sa lvador .  A t  tliz t ime of t h e  r e p o r t ,  o n l y  
500 t o  600 h e c t a r e s  were  i n  c u l t i v a t i o n  and p r a c t i c a l l y  a l l  was f o r  l o c a l  
consumption. No doubt t h e  complet ion of t l ~ e  C a r r e t e r a  L i t o r a l  i n  t h i s  
a r e a  h a s  changed t h i s  p i c t u r e  q u i t e  r a d i c a l l y .  

The e n t i r e  a r e a  is c h a r a c t e r i z e d  by c o a s t a l  sand dunes backed 
by t i d a l  swamps. Fresh w a t e r  swamps a l s o  a r e  t y p i c a l  of t h e  a r e a ,  e s p e c i a l l y  
i n  t h e  r a i n l y  season .  

The main s o u r c e  of w a t e r  s u p p l y  is t h e  Rio Paz (which must be  
s h a r e d  w i t h  Guatemala) and t h e  Rio Grande de  Sonsonate and i t s  t r i b u t a r i e s .  
Xo f low i n f o r m a t i o n  was a v a i l a b l e  f o r  t h e  Rfo P a z ,  b u t  t h e  minimum dry- 
season  f low was e s t i m a t e d  a t  3 l i t e r s / s q . l m . ,  o r  a t o t a l  d i s c h a r g e  of  
5 cu.m./sec.  T h i s  was a t  E l  Jobo where t h e  d r a i n a g e  a r e a  i s  1 ,400  s q .  
kn . ,  and where t h e r e  i s  a p o t e n t i a l  dam s i t e  which would be adequa te  
f o r  bo th  h y d r o e l e c t r i c  power and i r r i g a t i o n  development.  Flows from 
s p r i n g s  f a r t h e r  downstream are  e s t i m a t e d  t o  i n c r e a s e  t h e  minimum f low 
a t  t h e  mouth t o  6 o r  7 cu.m./sec. 

Most o f  tlie s m a l l  r i v e r s  between t h e  Rio La Paz and t h e  Rio Grande 
de  Sonsonate  go  d ry  d u r i n g  t h e  summer months. A t  t h e  t ime of  t h e  r e p o r t  
 here were no  f low d a t a  a v a i l a b l e ,  b u t  it was e s t i m a t e d  t h a t  even t h o s e  
r i v e r s  f e d  by many s p r i n g s  had a minimum f low t h a t  d i d  n o t  exceed 1.5 
l i t e r s / s e c . /  sq.1~1. The w a t e r s  of  t h e  Rio Grande de  Sonsonate  and t h e  
Rio Ceniza  t o  t h e  e a s t  a r e  b e i n g  used f o r  i r r i g a t i o n  t o  a l a r g e  e x t e n t ,  
s o  t h a t  t h e r e  i s  l i t t l e  hope of expanding i r r i g a t i o n  through t h e  use  
of  t h e  w a t e r  i n  t h e s e  r i v e r s .  The p r i n c i p a l  t r i b u t a r i e s  of tlie Rio Grande 
de  Sonsonate  have been gauged i n t e r m i t t e n t l y  f o r  a s  f a r  back as 1928, 
most ly  by t h e  e l e c t r i c  power companies o f  E l  S a l v a d o r ,  b u t  none o f  t h e  
r e c o r d s  a r e  con t inuous  o r  cover  a l l  phases  of t h e  r i v e r  f lows.  



Future development i n  t h i s  a r e a  is  more c l o s e l y  a s soc i a t ed  w i th  
land  reclamation and i r r i g a t i o n  than  wi th  any l i m i t a t i o n  imposed by t h e  
soi : ls .  The l ack  of roads was an important  cons ide ra t i on  a t  t he  time 
of the  r e p o r t ,  b u t  t h i s  has  s i n c e  been a l l e v i a t e d  somewhat by t h e  c o n s t r u c t i o n  
of t h e  C a r r e t e r a  L i t o r a l .  

Between the  d o  Cauta and Aca ju t l a  a r e  s c a t t e r e d  a r e a s  t h a t  can 
b e s t  be developed by p r i v a t e  landowners. Some 500 h e c t a r e s  can be econom- 
i c a l l y  recovered i n  t h i s  a r e a  by s u r f a c e  d r a i n s ,  channel  improvement, 
and pump dra inage ,  a t  an es t imated  c o s t  of $600 p e r  h e c t a r e .  

The product ion  of 3,500 h e c t a r e s  west of t he  Rio Cara Suc ia  could 
be improved and poss ib ly  extended t o  6,500 h e c t a r e s  through dra inage  
and channel improvement. This could c o s t  as much a s  $800 p e r  h e c t a r e ,  
and an investment  of t h i s  magnitude could on ly  be j u s t i f i e d  by low- in t e r e s t  
loarrs and long-term amor t i za t i on  of t he  c a p i t a l  investment.  

It was e s t ima ted  t h a t  channel  improvements t o  t he  Rios Paz, Grande 
de Sonsonate,  and Cara Suc i a  would amount t o  some $1.8 m i l l i o n ,  and t h a t  
a u x i l i a r y  improvements such as g r a v i t y  and pump drainage would c o s t  an 
a d d i t i o n a l  $3.25 m i l l i o n ,  g iv ing  a  t o t a l  of $5.05 m i l l i o n .  Since t h e  
improvement of some 6,500 h e c t a r e s  of l and  would be involved,  t he  u n i t  
c o s t  would be about  $780 p e r  h e c t a r e .  To t h i s  c a p i t a l  investment c o s t  
must: be added another  $60 t o  $70 p e r  h e c t a r e  f o r  annual  ope ra t i on ,  main- 
tenance,  and amor t i za t i on  charges.  No b e n e f i t  f i g u r e s  were a v a i l a b l e ,  
bu t  the o t h e r  adverse cond i t i ons  of the  a r e a  would s e rve  t o  keep them 
lower than f o r  o t h e r  p a r t s  of the  na t ion .  

There is no doubt t h a t  i r r i g a t i o n  and dra inage  would be of much 
b e n e f i t  t o  t he  a r e a ,  b u t  t he  ques t i on  is where and how t o  s t a r t .  Recowen- 
da t ions  advanced i n  t he  r e p o r t ,  i n  o rde r  of  p r i o r i t y ,  were as fol lows:  

1. I n i t i a t e  a  100-hectare p i l o t  d ra inage  p r o j e c t ,  keeping c l o s e  check both 
on c o s t s  and on b e n e f i t s  . 

2. Make a  d e t a i l e d  dra inage  s tudy  of the  e n t i r e  a r ea .  

3. I n i t i a t e  a  j o i n t  s tudy  wi th  Guatemala on the  r e g u l a t i o n  and use of the  
Rio La Paz. It was e s t ima ted  t h a t  the  minimum dry season flow would be  
adequate  f o r  the  i r r i g a t i o n  of some 5,000 h e c t a r e s  on both  s i d e s  of t he  
r i v e r .  

4 .  Undertake a  p rog re s s ive  program of i n s t a l l a t i o n  of d ra inage  i n  t he  e n t i r e  
a r e a  up t o  t he  economic l i m i t .  

5.  Urge p r i v a t e  landowners. t o  undertake i n d i v i d u a l  i r r i g a t i o n  p r o j e c t s  
using e i t h e r  s u r f  ace  o r  groundwater resources .  



Area I1 

This is a t r i angu la r  area,  with the apex i n  La Libertad, bounded 
on the north by Carre tera  L i t o r a l ,  on the e a s t  by the d o  Amates Valley, 
and on the  south by the Pac i f i c  Coast. The length is about 60 km. and 
the vidth  var ies  from p rac t i c a l l y  zero a t  the apex t o  20 km. a t  Rio Amates. 
The t o t a l  area  is about 50,000 hectares .  The broken topography of the 
.land north of the  Carretera L i to ra l  makes i r r i g a t i o n  impractical  except 
.in i so l a t ed  circumstances . 

For purpose of the study the a rea  w a s  subdivided i n t o  th ree  regions: 
(1) An area  of about 500 hectares between La Libertad and the Rfo Comalapa; 
(2) an a rea  of 10,000 hectares between the Rios Comalapa and J iboa;  and 
(3) a 35,000-hectare un i t  between the N o s  J iboa and Amate. The need 
tha t  was common to  all three regions w a s  drainage, an improvement t h a t  
would both increase land values and production potent ia l .  

The main r i v e r  i n  Area 11, and orobably the only one with po ten t ia l  
f o r  large-scale i r r i g a t i o n  development, is the Rfo Jiboa.  The opportunity 
t o  use the waters of t h i s  r i v e r  would be par t i cu la r ly  a t t r a c t i v e  i f  the 
flow could be augmented by discharge from the Ilopango Lagoon. Theoretical  
calculations ind ica te  t h a t  with a maxinrm f luc tua t ion  i n  l e v e l  of 1 meter 
p:lus an allowance f o r  evaporation. Ilopango Lagoon could wel l  serve  as 
a s torage bas in  with a minimum control led  discharge of 3 cu.m./sec. However, 
among other disadvantages, the quali ty of the water w a s  questionable. 
It w a s  recommended t ha t  a series of t e s t s  be performed fo r  boron and sodium 
content before f u r t he r  ac t ion was undertaken on t h i s  proposal. 

East and w e s t  of Ri'o J iboa a rea  a r e  18 small ,  spring-fed streams 
which could serve  as a source of i r r i g a t i o n  water. However, t h e i r  average 
individual  minimum flows were l e s s  than 0.25 cu .m. /sec . which ru les  them 
out  f o r  poss ible  large-scale i r r i g a t i o n  proj e c t s  . 

Improvement p ro jec t s  f o r  Area 11, m t  necessar i ly  i n  the order 
of p r i o r i t y ,  were proposed as follows. 

1. Drainage improvements and loca l  i r r i g a t i o n  from groundwater i f  f e a s ib l e  
i n  the La Libertad-Rio Comalapa region. Up t o  3,000 hectares could be 
i r r i g a t e d  i f  water is avai lable .  Surface water sources are  not  favor- 
able ,  s o  the  only a l t e rna t i ve  is fu r t he r  study of the groundwater 
po ten t ia l .  

2. Any s i gn i f i c an t  addi t ional  development i n  the Rfo comalapa-do Jiboa 
a rea  w i l l  depend on i r r i g a t i o n .  Land conditions between the  5-meter 
and the  30-meter contour a r e  favorable;  above the 30lneter  e levat ion 
the topography is rough and would r e s u l t  i n  high cos t s ,  whereas below 
the 5-meter l eve l  drainage is a prerequis i te .  Of the 8,000 hectares  



of p o t e n t i a l l y  i r r i g a b l e  l and ,  75 percent  could be i r r i g a t e d  by diver- 
s i o n  from t h e  d o  J i b o a  o r  from t h e  groundwater. Large s c a l e  p r o j e c t s  
would r equ i r e  water  s t o r a g e ;  t he  Ilopango Lagoon is the  only economical 
s i t e  a v a i l a b l e ,  and i t  is  l i m i t e d  by a smal l  c o l l e c t i o n  a r e a ,  evapora- 
t i o n  problems , and water  q u a l i t y  ques t ions .  

I n  1953 t h e  comisidn Ejecut iva  ~ i d r o e l i c t r i c a  d e l  R ~ O  Lempa developed 
an i r r i g a t i o n  and drainage p r o j e c t  f o r  t he  a r e a  e a s t  of La Herradura and 
i n  t he  R ~ O  Jiboa-Rio Amate region.  Water from a d i v e r s i o n  dam on the  
Rio Lempa would be used t o  i r r i g a t e  17,000 h e c t a r e s  of land west  of t he  
Rio Lempa--3,000 hec t a re s  along t h e  high ground of t h e  Ca r re t e ra  L i t o r a l ,  
7,000 west  of t h e  Rio Amates, and 7,000 between t h e  Rio Amates and t h e  
Rio Lempa. More than 80 percent  of t he  lower 14,000 hec t a re s  would r e q u i r e  
ex t ens ive  f lood  c o n t r o l  and dra inage .  The i r r i g a t i o n  c o s t s  were es t imated  
a t  $1,200 p e r  h e c t a r e  f o r  c a p i t a l  c o s t s ,  and $90 pe r  h e c t a r e  annual opera t ion  
and maintenance c o s t s .  The dra inage  c o s t s  were $360 p e r  h e c t a r e  c a p i t a l  
c o s t ,  p lu s  $37 p e r  h e c t a r e  annual c o s t s .  

Area I11 -- 

Lands on both s i d e s  of t h e  Rio Lempa downstream from t h e  dam a t  
El Guayabo a r e  included i n  t h i s  a r ea .  The major po r t ion  is inc luded  
i n  the  c o a s t a l  p l a i n  a r ea ,  which extends from t h e  d o  Amates on t h e  west  
t o  t h e  d o  La Poza on the  e a s t .  The a r e a  of p r i n c i p a l  a g r i c u l t u r a l  i n t e r e s t  
extends from about  two km. upstream from San Marcos Lempa t o  about 20 
km, downstream, p r a c t i c a l l y  t o  t he  mouth of t he  r i v e r .  The p o t e n t i a l  
i r r i g a b l e  a r e a  (below the Car re t e ra  L i t o r a l )  covers an expanse of about 
38,400 h e c t a r e s .  The gross  a r e a  i s  about 90,000 h e c t a r e s ,  of which about 
one-third is swamp. From t h e  dam t o  the  Cuscat lan b r idge ,  t h e  r i v e r  
is confined t o  a narrow, rocky channel and t h e  p o t e n t i a l  development 
a r e a  of 480 hec t a re s  is composed of s c a t t e r e d  smal l  pockets of a l l u v i a l  
s0:Lls. 

The Rio Lempa is p r a c t i c a l l y  t h e  only source  of s u r f a c e  water  i n  
t h e  a r ea ,  although the  Rio La Poza, which is t h e  e a s t e r n  boundary of t h e  
a r e a ,  is used by Hacienda La Carrera  f o r  water  supply and some i r r i g a t i o n .  
Spxings from t h e  Volcano Usulutan a r e  t h e  p r i n c i p a l  source  of wa te r  f o r  
botth t he  Rio La Poza and the  Rio Molina, although the  flow i n  t h e  l a t t e r  
s t ream is no t  s u f f i c i e n t  t o  suppor t  any ex tens ive  i r r i g a t i o n  works. 

The Rfo Lempa, a t  t he  time of t he  r e p o r t ,  was the  only r i v e r  i n  
E l  Salvador wi th  a continuous flow record of any consequence. The f i r s t  
s t a t i o n  w a s  e s t a b l i s h e d  i n  1942 a t  La P in tada ,  and a second s t a t i o n  was 
e s t a b l i s h e d  a t  Chorrera d e l  Guayabo i n  1951. The drainage a r e a  a t  t h i s  
second s t a t i o n  is 9,780 sq .  km., and t h e  minimum flaw recorded during 
1955-56 was 43 cu. m./sec., which could supply t h e  i r r i g a t i o n  requirements 
f o r  38,400 hec t a re s .  



I n  195 3 the  ~ o m i s i o n  E j  e cu t iva  Hid roe ldc t r i ca  d e l  Rio Lernpa developed 
a combined drainage and i r r i g a t i o n  p r o j e c t  wi th  a d ive r s ion  dam loca ted  
upstream from t h e  L i t o r a l  br idge .  The economic aspec ts  of t h e  proposal  
a r e  shown i n  t a b l e s  4,  5 and 6. 

An a d d i t i o n a l  c o s t  t o  the farmer would be $10 p e r  h e c t a r e  f o r  secondary 
drainage f a c i l i t i e s ,  and $10 pe r  h e c t a r e  f o r  land l e v e l i n g  and a farm d i s t r i -  
bu t ion  system. 

The n e t  gain of $164 p e r  h e c t a r e  i s  b e d  on f u l l  opera t ion  of  
t he  p ro jec t .  The n e t  ga in  of $102 p e r  h e c t a r e  i s  acceptable  f o r  g rav i ty  
drainage,  b u t  t he  n e t  ga in  of $57 p e r  hec ta re  f o r  pump drainage is  a b o r d e r l i n e  
case .  I f  pump i r r i g a t i o n  i s  e l iminated ,  the  inc rease  i n  n e t  income on 
the  28,000 hec ta re s  w i l l  be around $128 p e r  hec ta re .  The pumping systems 
n e t  earnings of about $61 is probably not  s u f f i c i e n t  j u s t i f i c a t i o n  f o r  
t h i s  p a r t  of t he  p r o j e c t .  A l l  pumping systems should be delayed u n t i l  
a l l  g r a v i t y  systems have been completely developed. 

The high investments requi red  and o the r  f a c t o r s  would i n d i c a t e  
t h a t  the  Rio Lempa P r o j e c t  should no t  be i n s t a l l e d  as one l a r g e  undertaking,  
b u t  r a t h e r  should be cons t ruc ted  i n  s t a g e s  as condi t ions  warrant .  For 
in s t ance ,  the  proposed drainage p lans ,  which must precede i r r i g a t i o n  
i n  any case ,  w i l l  improve the  lands  i n  the  p r o j e c t  a r e a  and b r ing  on 
an increased  income, even though i t  may be necessary t o  delay the  i r r i g a t i o n  
plans f o r  s e v e r a l  yea r s .  

The a c t u a l  crop product ion i n  the  a r e a  w a s  no t  a sce r t a ined  during 
the  s tudy ,  b u t  t he  following t y p i c a l  crops were assumed t o  be p lanted  
i n  the propor t ions  ind ica t ed  : 

Crops Percent  Hectares  

Corn 35 13,400 

Cotton 25 9,600 

Rice 1 5  5,800 

Beans 15  3,800 

Pas ture  

Table 7 shows the  product ion t h a t  can be expected f o r  1 2  months 
of c u l t i v a t i o n  per  yea r  of the  assumed crops. The values shown represent  
1.75 times the  capaci ty  of land under good farming p r a c t i c e s ,  bu t  without  
i r r i g a t i o n ;  and about 2.5 times the  product ion a c t u a l l y  achieved under 
c u r r e n t  farming p r a c t i c e s .  



Ultimately the  n a t i o n a l  economy w i l l  demand the  cons t ruct ion  of the  
lower Lempa p r o j e c t ,  even i f  government subs id ies  a r e  necessary. The de f i -  
c i t  t o  be expected during the  development period is unfavorable, however, 
and more modest p ro jec t s  i n  o t h e r  areas  should be given p r i o r i t y .  

The drainage p ro jec t  is j u s t i f i e d  and should be i n i t i a t e d  soon. A 
de ta i l ed  groundwater survey should be completed before  e i t h e r  drainage o r  
i r r i g a t i o n  plans a r e  prepared i n  d e t a i l .  

Area I V  -- 

The Rio San Miguel, i n  e a s t e r n  E l  Salvador, dra ins  about 10 percent  of 
the  country and is  the  l a r g e s t  drainage a rea  contained completely wi th in  the  
country. The e n t i r e  drainage a rea  is 2,050 sq .  km,. of which about 1,075 
a r e  below the  c i t y  of San Miguel. The fan-l ike system of i t s  t r i b u t a r i e s ,  
o r ig ina t ing  i n  the  mountains and converging j u s t  above the  c i t y ,  encourages 
f lood condit ions.  San Miguel volcano with i t s  numerous spr ings  cont r ibute  
s i g n i f i c a n t l y  t o  the  San Miguel flow. 

Damriver  from San Miguel, the  va l l ey  is one of the  most important 
a g r i c u l t u r a l  a reas  i n  the  country. The a r e a  is s u b j e c t  to  f looding many 
months ou t  of the  year  because of the  converging tributary system, the  
sudden low gradient  of the r i v e r ,  and the r i v e r ' s  meandering course. 

A l l  of the  i r r i g a b l e  lands of any consequence l i e  downstream from 
the  c i t y ,  and may be divided i n t o  two p r inc ipa l  areas.  The f i r s t  cons i s t s  
of 10,300 hectares  between the  Pan American Highway and Olomega Lagoon, 
and the  second comprises 10,100 hectares  located  downstream from Olomega 
Lagoon and west of E l  Del i r io .  The l a t t e r  includes E l  Joco ta l  Valley and 
the  zone w e s t  of Puente Vado Marin. To i r r i g a t e  the t o t a l  a rea  of 20,400 
hec ta res ,  a flow of 20.4 cu.m./sec. is required.  

There were no continuous flow readings a v a i l a b l e  f o r  the  Rio San 
M.Lgue1 a t  the  time of the study.  The CNA (Centro Nacional de Agronomia) 
had made i n t e r m i t t e n t  flow readinf;s on both the  San Miguel and the Rio 
Sam Antonio S i l v a ,  but  they were not  conclusive. Information ava i l ab le  
shows f luc tua t ions  i n  minimum flow of from 2.3 t o  1.3 l i t e r s  per  second 
per  square kilometer.  There i s  a c l e a r  ind ica t ion  of the need f o r  a s t o r -  
age bas in  t o  increase  the  minimum flow t o  the l e v e l  required i f  water  is 
t o  be made ava i l ab le  t o  a l l  i r r i g a b l e  lands. Water duty was based on 
the r u l e  of thumb of 1,000 hectares  i r r i g a t e d  by each 1.0 cu.m./sec. 
There a r e  two s torage  areas  ava i l ab le  upr iver  from San Miguel and the 
Olomega Lagoon. 



The poss ib l e  s t o r a g e  a reas  upstream from San Miguel are l i m i t e d  
both  by s ize  and by l o c a l  geologica l  condi t ions .  The most f avo rab le  is on 
the  Rio Yamabol, about 9 km. nor theas t  of San Miguel. With a  s t o r a g e  capac- 
i t y  of 82,000,000 cu.m., t he  minimum flow could be increased  t o  10 cu.m. 
/sec. a t  E l  D e l i r i o ,  which is enough t o  i r r i g a t e  10,000 h e c t a r e s .  

Olomega Lagoon is no t  an e f f i c i e n t  s t o r a g e  a r e a  because of its 
l a r g e  s i z e  and s m a l l  depth. The en t r ance  and e x i t  cana ls  would have t o  
have equa l  capac i ty ,  f o r  t he  lagoon cannot be used both f o r  f lood  c o n t r o l  
and s to rage .  It would f i l l  e a r l y  i n  the  ra iny  season,  and then  a l l  subse- 
quent  f l a s h  f loods  must be a b l e  t o  both flow i n t o  and ou t  of the  lagoon 
wi thout  r e s t r i c t i o n .  There a r e  two a l t e r n a t i v e  plans f o r  convert ing the  
Olomega Lagoon i n t o  a s t o r a g e  bas in .  One p l an  is  t o  cons t ruc t  a  series 
of levees along t h e  no r th  and e a s t  s i d e s ,  and the  o t h e r  is  t o  use  i t  
i n  i ts  n a t u r a l  cond i t i on .  

Without levees  t h e r e  would be an unavoidable f looding  of about 2,000 
hec t a re s .  The l e v e e  system would r equ i r e  some 8 km. of levees. It has  
t he  disadvantage of r a i s i n g  the  water  t a b l e  and inundat ing  the  lands on the  
l o w  s i d e .  A system of  pump dra inage  would b e r e q u i r e d ,  which would add t o  
t he  c o s t .  A u s e f u l  s t o r a g e  of  some 80 m i l l i o n  cu. m. would r e q u i r e  an inves t -  
ment of about $6 m i l l i o n ,  p lus  another  $150,000 f o r  channel improvements. 
Tab le  8 compares t he  two p o s s i b i l i t i e s .  Table 9 p re sen t s  c o s t  e s t ima te s  
f o r  t he  i r r i g a t i o n  systerr -ad t a b l e  10 compares t he  c o s t s  of a l t e r n a t i v e  
s t o r a g e  p lans .  

Near t he  c i t y  of San Miguel t h e r e  a r e  about 1,000 h e c t a r e s  t h a t  
could be i r r i g a t e d  under i nd iv idua l  development p r o j e c t s  by pumping from 
groundwater. The Olomega drainage b a s i n ,  once the  s o i l s  have been improved 
by dra inage ,  could be i r r i g a t e d  by groundwater pumping. This  would be 
an e x c e l l e n t  a r e a  f o r  r i c e .  

I n  a l l  cases  i t  is es t imated  t h a t  t he  d i r e c t  b e n e f i t  t o  t h e  farmer 
is  $180/hectare/year  ($200/hectare  minus $20/hectare  farm improvements). 
Under these  cond i t i ons ,  P lan  A gives  t he  b e s t  b e n e f i t  r a t i o .  

Table 1 2 ,  which shows the  annual product ion p o s s i b i l i t i e s  from 
2,503 hec t a re s  (Plan A ) ,  is based on continuous land  use throughout the  
year .  The p o t e n t i a l  product ion i l l u s t r a t e d  is about 1.75 t imes the  
p o t e n t i a l  of  t h e  a r e a  without  i r r i g a t i o n  and about twice the a c t u a l  pro- 
duc t ion  a t  the t i m e  of t he  s tudy .  Actual  product ion is  es t imated  a t  
80 percent  of the p o t e n t i a l  product ion without  i r r i g a t i o n .  



The fo l lowing  a r e  the  recommedations presen ted  f o r  Area I V :  

1. The c o n s t r u c t i o n  of one o r  more s t o r a g e  dams on the  Rio Grande 
de San Miguel t o  i n c r e a s e  t he  volume a v a i l a b l e  f o r  i r r i g a t i o n ;  and/or  

2 .  The development of t he  s t o r a g e  capac i ty  of t he  Olomega Lagoon. 

3. Rio Grande channel  improvements and s u r f ace  water  d i v e r s i o n  f o r  
i r r i g a t i o n  i n  J o c o t a l  Val ley,  pos s ib ly  supplemented wi th  pumping fron 
groundwater. 

4. Development of groundwater resources  i n  Olomega Basin and 
J o c o t a l  Valley t o  provide  a d d i t i o n a l  i r r i g a t i o n  wa te r .  

Plan I1 (Olomega Lagoon s t o r a g e  wi thout  l evees )  is  t h e  most eco- 
nomical of a l l  the  s t o r a g e  dam proposa ls .  This  p l a n  w i l l  inundate  some 
2,000 h e c t a r e s  sur rounding  the  lagoon. Before a  choice  can be  made between 
a  dam system on  the  upper r i v e r  and a dam system using the  Olomega Lagoon 
f o r  s t o r a g e ,  c a r e f u l  s t u d i e s  w i l l  be r equ i r ed ,  i nc lud ing  topography, geology, 
r i v e r  gauging, and groundwater s t u d i e s .  

Area V -- 

Area V ,  which inc ludes  t he  3.5 sq .  km. dra inage  b a s i n  of t h e  Rio 
Sirama (o r  Rio B o l i v a r ) ,  is bounded on t h e  west by t h e  Rio Grande de San 
Miguel b a s i n ,  on t he  e a s t  and n o r t h  by the  b a s i n  - t he  Rio Guascoran, and 
on the  south  by La Unidn Bay. It is composed of t h r e e  p r i n c i p a l  t r i b u t a r i e s - -  
Rio Grande de Bo l iva r  t o  t he  n o r t h ,  Rio T i z a t e  i n  t h e  middle,  and Rio Paso 
de Conchagua ( o r  Rio San Alejo)  t o  t he  sou th .  The t h r e e  converge j u s t  up- 
s t ream from t h e  b r idge  on t h e  road between Pasaquina and La unidn.  Most 
of t h e  b a s i n  is  broken, h i l l y ,  and r o l l i n g ,  w i t h  p a s t u r e  l ands  the  p r in -  
c i p a l  a g r i c u l t u r a l  a c t i v i t y  except  f o r  small c u l t i v a t i o n  s c a t t e r e d  along 
t h e  s t r eam banks. 

There are no e x i s t i n g  flow records  of t he  Rio Sirama, a l though t h e  
flow has been e s t ima ted  t o  vary from 0.5 cu.m./sec. minimum flow t o  500 cu. 
m. / sec .  f l ood  flow. The s o i l s  o f  t he  r eg ion  i n  gene ra l  a r e  n o t  adap tab l e  
t o  i n t e n s i v e  c u l t i v a t i o n .  The l e v e l  l ands  n e a r  t he  Bay a r e  s a l i n e  and 
would r e q u i r e  complete and expens4ve recovery p r o j e c t s .  

Because o f  t h e  poor cond i t i ons  of  topography, s o i l ,  and s a l i n e  condi- 
t i o n s ,  no p r o j e c t  can be recommended. I n d i v i d u a l  i r r i g a t i o n  i n s t a l l a t i o n s  
on the  i s o l a t e d  small a l l w i a l  s o i l  pockets  c o u l d  be  p r o f i t a b l e .  

Area V I  

The dra inage  b a s i n  of  the  Rio Suc io  covers  an a r e a  of about 800 sq .  
km. and is bounded on the  east by San Salvador  Volcano, on the  w e s t  by 



I z a l c o  Volcano and Lake Coatepeque, on t he  south  by a  cha in  of  rugged h i l l s ,  
and on the  no r th  by o t h e r  rugged h i l l s  and r o l l i n g  land.  The Rio Suc io  is 
a  t r i b u t a r y  of t h e  upper Lempa. About 80 pe rcen t  of t h e  b a s i n  is above the  
Quezal tepeque P w e r  P l a n t .  

The a g r i c u l t u r a l  a r ea s  of any importance a r e  t h e  Zapot i tan  Basin 
(about  3,500 h e c t a r e s  between Hacienda Zapot i tan  a  nd Ateos) , t he  San Andres 
Valley (about  1,200 h e c t a r e s  of  gen t ly  r o l l i n g  land  between Santa  Tec la  and 
San ta  Ana), and some p a r t s  of  t h e  ~ f o  Sucio Valley between S i t i o  d e l  Nifio 
and t h e  Ria Lempa. Except f o r  t h e  E l  J o c o t e  Val ley,  t he  lower Rio Sucio 
does n o t  o f f e r  much p o t e n t i a l .  A t  the  j unc t ion  of t he  Rios Suquiapa, 
Sucio,  and Lempa, t h e r e  is  a  r e l a t i v e l y  f l a t  a r e a  of about 1,000 h e c t a r e s ,  
and i n  t h e  E l  J o c o t e  Valley the  f l a t  t e r r a i n  covers  an a r e a  of  some 1,500 
h e c t a r e s .  

A t  t h e  t i m e  of t h e  r e p o r t  the  Zapot i tdn  swamp was covered by woodland, 
b u t  i t  could be  used f o r  p a s t u r e s  i n  the dry season.  Both p r i v a t e  and govern- 
ment dra inage  works have reclaimed l a r g e  a r ea s  i n  t h  e Zapot i tan  and San 
Andre's a r e a s ,  most of which has been p l an t ed  t o  corn.  There a r e  s t i l l  some 
700 h e c t a r e s  t h a t  a r e  t oo  wet f o r  any type  of  c u l t i v a t i o n  and ano the r  1 ,000 
h e c t a r e s  t h a t  could be  improved by dra inage .  The San Andres Valley is  
p l a n t e d  p r i n c i p a l l y  t o  suga r  cane,  wh i l e  t he  E l  J o c o t e  Valley is  c o t t o n  
and i r r i g a t e d  pas tu re s .  

m 
A s  f a r  as minimw flow is concerned, t h e  R i o  Sucio is one of the  

most dependable i n  t h e  cuuntry.  The headwater a r e a  is surrounded by vol- 
b canoes t h a t  supply a  cons t an t  sou rce  of s p r i n g  water .  The Rio Sucio has  

been measured f o r  minimum flow a t t he Quezaltepeque h y d r o e l e c t r i c  power 
p l a n t  s i n c e  1945. The dra inage  a r e a  a t  t h i s  p o i n t  is 670 s q .  km., and a  

Ca minimum flow of  t h e  Rio Sucio is from s p r i n g s  and n o t  from the  ~ a p o t i t a n  
fi swamp, i t  is f e l t  t h a t  t h i s  swamp could be s a f e l y  dra ined  wi thout  adverse ly  
c, o a f f e c t i n g  t h e  flow of t h e  r i v e r .  
b 

I n  1947 the  CNA proposed a  mult iple-purpose development of  t h e  
Z a p o t i t i n  a r e a ,  which inc luded  the  i r r i g a t i o n  o f  some 2,800 h e c t a r e s .  The 
:?Ian, which inc luded  a  s t o r a g e  dam i n  t h e  western p a r t  of t h e  ~ a p o t i t a n  
Basin,  w a s  n o t  cons idered  f e a s i b l e ,  p r i n c i p a l l y  because t h e  minimum flow 
(does n o t  supply s u f f i c i e n t  wa te r  f o r  bo th  hydropower requirements  and 
i r r i g a t i o n .  

A rec lamat ion  p lan  f o r  t h e  Zapot i tan  swamp a r e a  w a s  proposed as an  
a l t e r n a t e  and much more f e a s i b l e  p r o j e c t .  This  p l an ,  which recommended 
t h a t  i r r i g a t i o n  from pumping groundwater r a t h e r  than  by d i v e r s i o n  from 
the s trearns , inc luded  the  fo l lowing  : 

1. Channel improvement f o r  t h e  Rios Chuchucate and Colon f o r  7,700 
meters . 



2. New channel f o r  Rio Talnique f o r  5,500 meters. 

3. Channel improvement f o r  Rio Copapayo f o r  3,000 meters.  This 
correc ted  channel would p a r a l l e l  Rios Talnique and Chuchucate. 

4. A complete drainage system f o r  1,700 hectares .  

5. A system of small  drainage s t r u c t u r e s  t o  insure  access t o  
recovered land. 

This work would br ing  i n t o  production about 7 00 hectares  of previous- 
l y  use less  land,  and would double the  production of another 1,000 hec ta res  
of land now under c u l t i v a t i o n  but  poorly drained. Increase i n  annual in-  
come w a s  est imated as  follows: 

700 hectares  of new land a t  $270 $189,000 

1,000 hectares  of improved land a t  $135 135,000 

Net average gain t o  landowners ($190 - $27.60) $162/hectares 

It was concluded t h a t  the  Zapotitan Reclamation Projec t  was the only 
p ro jec t  t h a t  could be j u s t i f i e d  f o r  government p a r t i c i p a t i o n  i n  Area VI, 
j u s t i f i a b l e  with o r  without i r r i g a t i o n .  It was recommended t h a t  d e t a i l e d  
s t u d i e s  should be undertaken a t  once. I r r i g a t i o n  from the  Rio Sucio could 
conceivably lower power development p o t e n t i a l  a t  E l  Guayabo. This required 
f u r t h e r  s tudy.  Pumping groundwater i n  Zapotitan could se rve  the double 
purpose of supplying i r r i g a t i o n  water and of lowering the  water t a b l e .  
Further  study is  required on t h i s  important aspect .  

Recommended National Inves t iga t ion  Program 

General -- 

I f  the maximum p o t e n t i a l  of lands and water is t o  be rea l i zed ,  the  
GOES must formulate a  convenient n a t i o n a l  policy with respect  t o  these  two 
n a t i o n a l  resources. Once n a t i o n a l  policy is es tab l i shed ,  e x i s t i n g  l e g i s l a -  
t i o n  should be s tud ied  and reinforced where necessary t o  assure  the  r ea l i za -  
t i o n  of the  des i red  r e s u l t s .  An important f a c t o r  is a water  r i g h t s  lm.  The 
law should cover the use and contro l  of both su r face  and groundwater. Sup- 
plementary laws t o  s t imula te  the p r i v a t e  i n i t i a t i o n  of hydraul ic  p r o j e c t s  
( subs id ies ,  d i r e c t  f i n a n c i a l  a s s i s t ance ,  easy c r e d i t ,  t ax  concessions) should 
be enacted. 



Both shor t  and long-term planning is required,  and i n s t i t u t i o n s  
should be consolidated o r  crea ted  t o  e f f i c ien t ly  handle the planning 
and execution of hydraul ic  p ro jec t s .  However, planning demands t h a t  b a s i c  
d a t a  be ava i l ab le  as needed. Certain data  c o l l e c t i o n  programs should be 
i n i t i a t e d  immediately. This would include topographic mapping a t  1:50,000 
scale (now complete f o r  all p r a c t i c a l  purposes, and revised sheets  a r e  
being prepared of the  coas ta l  p l a i n  areas)  and 1:10,000 s c a l e  f o r  a l l  
proposed projec t  areas .  

A g rea t ly  expanded program of stream gauging w a s  a l s o  recommended. 
Continuous recording devices such as those developed by the Water Resources 
Branch, U.S. Geological Survey, were recommended f o r  i n s t a l l a t i o n  i n  31 
s p e c i f i c  locat ions  throughout the nation.  The i n s t a l l a t i o n  cos t  of such 
a p ro jec t  was est imated a t  $50,000, and the annual cos ts  were estimated 
at $30,000. 

The i n s t a l l a t i o n  of two add i t iona l  evaporation s t a t i o n s  w a s  a l s o  
recommended. The estimated ins t a l l a t i o n  cos t  o f two Class A U.S . Weather 
Bureau S ta t ions  w a s  est imated a t  $500, and the annual operat ing cos t s  a t  
$1,000. 

The need f o r  a nationwide groundwater study was emphasized, and i t  
w a s  recommended t h a t  f i v e  exploratory welle be i n s t a l l e d  i n  each zone, 
except f o r  Zone No. 5. Dr i l l ing  logs would be ca re fu l ly  kept ,  which 
would be of s u f f i c i e n t  depth t o  pene t ra te  all important aquifers .  T e s t  
pumping would be conducted on a t  least one w e l l  i n  each zone, and key 
wells  would be se lec ted  f o r  permanent observation. Especially i n  the ir- 
r iga ted  a reas ,  bu t  elsewhere as indicated ,  addi t ional  wells  should be 
d r i l l e d  s o  t h a t  the groundwater f luc tua t ions  of the  individual  bas ins  
might be determined. 

Based on a d r i l l i n g  cos t  of $25 per  meter and $10,000 f o r  one port-  
able  pump and motor, i t  was estimated t h a t  the t o t a l  cost of the  ground- 
water inves t iga t ion  program would be $80,000. Some $% ,000 of t h i s  sum 
would be f o r  d r i l l i n g  cos t s ,  and the balance of $50,000 would be f o r  pump- 
ing tests. The annual cos ts  t h e r e a f t e r  f o r  observation of groundwater 
would be about $2,000. 

Conclusions 

1. The quant i ty  of water  t h a t  can be used f o r  i r r i g a t i o n  is l imi ted  by 
the physical  and c l imat ic  c h a r a c t e r i s t i c s  of E l  Salvador. The ex ten t  
to  which i r r i g a t i o n  may be used t o  increase  a g r i c u l t u r a l  production 
w i l l  be determined more by the  a v a i l a b i l i t y  of water than by the 
amount of i r r i g a b l e  lands. 



2 .  I r r i g a t i o n  can be used t o  i nc rease  product ion p r a c t i c a l l y  anywhere i n  
El  Salvador  where wa te r  is  a v a i l a b l e  and topography i s  s a t i s f a c t o r y .  
S o i l s  w i l l  r a r e l y  be  a l i m i t i n g  f a c t o r  as long a s  app rop r i a t e  programs 
of i r r i g a t i o n ,  f e r t i l i z a t i o n ,  crop s e l e c t i o n ,  and land  management a r e  
observed. 

3.  Any l a rge - sca l e  use of s u r f a c e  water  f o r  i r r i g a t i o n  i n  E l  Salvador  w i l l  
r e q u i r e  the previous cons t ruc t ion  of s t o r a g e  dams. The topography and 
geology of the country a r e  such t h a t  dams of t h i s  n a t u r e  w i l l  be expen- 
s i v e  and almost p r o h i b i t i v e l y  uneconomical a t  t he  p re sen t  t i m e .  However, 
wa te r  s u p p l i e s  w i l l  become of i nc reas ing  importance, and someday the  
dams w i l l  be j u s t i f i a b l e .  Thus a l l  p o s s i b l e  s t o r a g e  s i t e s  should be 
c a r e f u l l y  i n v e s t i g a t e d  now. 

4. With p re sen t ly  a v a i l a b l e  in format ion  i t  is i m p o s s i b l e  t o  e s t ima te  the  
e x t e n t  t o  which groundwater may be used f o r  i r r i g a t i o n .  An explora- 
t o ry  w e l l  program should be  i n i t i a t e d  a t  once on a n a t i o n a l  s c a l e .  

5. Many sma l l ,  s u r f a c e  water  sources  which could be developed by ind iv idua l  
farmers go unused. I f  i r r i g a t i o n  is  t o  be  s t i m u l a t e d ,  the  use of l o c a l  
s u p p l i e s  by the  farmers should be  encouraged. 

6. Increased  use of the land  made p o s s i b l e  by i r r i g a t i o n  w i l l  produce suf -  
f i c i e n t  a d d i t i o n a l  income dur ing  a 12-month per iod  t o  pay a l l  t h e  annual 
c o s t s  of i r r i g a t i o n ,  and s t i l l  l eave  a good income f o r  the  owners f o r  a l l  
c rops ,  except  perhaps f o r  pa s tu re .  I n  the  l a t t e r  case ,  the  c o s t  should 
n o t  exceed $0.0056/cu.m.; and f o r  p a s t u r e  devoted t o  d a i r y  he rds ,  should 
n o t  exceed $0.004/cu.m. 

7. Drainage of a l l  a r e a s ,  except  those covered by s e a  wa te r ,  and f lood pro- 
t e c t i o n  measures o f f e r  a p r a c t i c a l  means of i nc reas ing  the product ive 
a r e a  of t he  na t ion .  

8. C a p i t a l  investments  t o  recover  nonproductive lands  by adequate drain-  
age could be a t  l e a s t  equa l  t o  the normal va lue  of an equ iva l en t  a r ea  
of p roduct ive  lands .  I n  such ca se s ,  the va lue  of the  land r e n t a l  of 
t h e  recovered lands  by i t s e l f  would be s u f f i c i e n t  t o  cover the  annual 
c o s t s  of a rec lamat ion  p ro j  ec  t . 

9. The product ion capac i ty  of a g r i c u l t u r a l  land i n  E l  Salvador is very 
high i n  those  a r e a s  where app rop r i a t e  a g r i c u l t u r a l  p r a c t i c e s  a r e  em- 
ployed. Land recovered by dra inage  and f lood c o n t r o l  and land on 
which i r r i g a t i o n  is  app l i ed  w i l l  produce r e tu rns  equal  t o  t he  b e s t  of 
o t h e r  p a r t s  of the  world a s  long as c l i m a t i c a l l y  adaptab le  crops a r e  
used i n  t he  reg ion .  

10. There a r e  no major economic problems wi th  r e spec t  t o  urban f looding 
t h a t  j u s t i f y  t he  expendi ture  of l a r g e  sums of money i n  the  a r ea s  
s t u d i e d .  However, t h e r e  a r e  some l o c a l  f looding  problems t h a t  could 
become economically important  wi th  f u t u r e  growth of the  c i t i e s  involved. 



11. Completion of the  Ca r re t e ra  L i t o r a l  and normal economic p re s su re  w i l l  
s t i m u l a t e  the  expansion of a g r i c u l t u r e  i n  t h e  c o a s t a l  a r e a ,  b u t  t h e  
improvements of major importance wi th  r e spec t  t o  dra inage ,  f lood  con- 
t r o l ,  and i r r i g a t i o n  w i l l  r e q u i r e  some form of  governmental a s s i s t a n c e .  
The l a r g e  p r o j e c t s ,  such as i r r i g a t i o n  on t h e  Lawer Rio Lempa, w i l l  re- 
q u i r e  n o t  only d i r e c t  h e l p  from t h e  government, b u t  f i n a n c i a l  sub- 
s i d i e s  during the  f i r s t  years  of cons t ruc t ion .  

12. There is  an adequate margin i n  the  f e a s i b i l i t y  c a l c u l a t i o n  t o  cover  any 
fo r seen  v a r i a t i o n s  i n  t he  prel iminary c o s t  e s t ima te s  of t h e  p r o j e c t s  
and those  t h a t  might a r i s e  during f i n a l  design.  Ample f i g u r e s  were used 
t o  compute c o s t s  and modest f i g u r e s  t o  c a l c u l a t e  the  probable i nc rease  
i n  product ion t h a t  would r e s u l t  from each p r o j e c t .  

Recommendations 

I.. I n i t i a t e  immediately a  program of compiling information t h a t  i nc ludes  
the  mapping, s t ream gauging, water  q u a l i t y  a n a l y s i s ,  evapora t ion  sta- 
t i o n s ,  and groundwater s t u d i e s .  

2. The p r o j e c t s  l i s t e d  i n  t a b l e  14  should be i n i t i a t e d  i n  t he  o rde r  i n  
which they appear i n  t h e  t a b l e .  

3. Ex i s t i ng  n a t i o n a l  p o l i c i e s ,  water  laws, and o t h e r  l e g i s l a t i o n  should 
be reviewed t o  determine i f  a d d i t i o n a l  p o l i c i e s  should be adopted o r  
a d d i t i o n a l  l e g i s l a t i o n  promulgated, t o  promote the  o r d e r l y  develop- 
ment of land and wa te r  resources  of the  na t ion  and t o  p r o t e c t  t h e  
proposed p r o j e c t s  once they have been completed. 



ZAPOTITAN PROJECT 

P r o j e c t  f o r  t h e  Agr i cu l tu ra l  Development of Zapot i t& Valley 

Grontmij , De B i l t  , Holland, 
June 21, 1961 

This  s tudy  was i n i t i a t e d  a s  a d i r e c t  r e s u l t  of one of the  recommen- 
da t ions  advanced by the  TAMS Report. The 3,500 hec tare-area  included i n  
the s tudy w a s  bounded by the  Santa Tecla-Armenia Road, t h e  Rio Copapayo and 
the  Z a p o t i t h  swamp, the  Rio Sucio, and the Inter-American Highway. The 
s tudy  w a s  l a t e r  extended t o  inc lude  the  Z a p o t i t i n  swamp, g iv ing  a f i n a l  
p r o j e c t  a r e a  of 4,600 hec t a re s .  

The o b j e c t i v e s  of the  s tudy  were t o  improve a g r i c u l t u r a l  condi t ions  
i n  the ZapotitLn Valley and t o  c r e a t e  a p i l o t  p r o j e c t  which might s e r v e  as 
an example f o r  s i m i l a r  developments throughout t he  r e s t  of the  country. 
Although i r r i g a t i o n ,  dra inage ,  and f lood c o n t r o l  works were t o  cover t he  
e n t i r e  v a l l e y ,  i t  was decided t h a t  water  d e l i v e r i e s  and dra inage  o u t l e t s  
would be  provided only t o  land u n i t s  of 80 h e c t a r e s  o r  l e s s  i n  s i z e .  

The Zapotita/n Valley is of complex geo log ica l  o r i g i n .  The o r i g i n a l  
drainage t o  the  west was blocked by vo lcan ic  a c t i o n .  and when the  a l t e r n a t e  
out  l e t  t o  the  southwest was a l s o  blocked, a l a k e  w a s  formed. The e l e v a t i o n  
of t h e  l ake  gradual ly  ro se  u n t i l  an o u t l e t  t o  the  northwest  was formed, 
thus c r e a t i n g  the  Rio Sucio. From t h a t  time the  Rio Sucio has  g radua l ly  
dra ined  the  l a k e ,  and a s  the  c o a s t l i n e  receded, sediments of v a r i e d  o r i g i n  
f i l . l e d  the  lake  s i t e .  A t  p r e sen t  the  a l l u v i a l  sediments a r e  es t imated  t o  
be  ]nore than 200 f e e t  deep. 

With the  except ion  of some minor s t ream course improvements made i n  
1956, no drainage o r  s t ream adjustments  have been attempted i n  t h i s  a r ea .  
P r i v a t e  proper ty  owners have been discouraged i n  t h e i r  drainage a c t i v i t i e s  
by the provis ion  of the l a w  t h a t  p r o h i b i t s  the d ischarge  of drainage water  
on lower proper ty  except  through a n a t u r a l  water  course.  The lack  of a 
s t a t e  i n s t i t u t i o n  l e g a l l y  cons ti t u t  ?d t o  take c a r e  of drainage problems 
f u r t h e r  complicates the  mat te r .  

P r i v a t e  landowners do p r a c t i c e  a c e r t a i n  amount of i r r i g a t i o n  by 
damming the  s t reams a t  the  beginning of the dry season and d i v e r t i n g  the  
flow through a s e r i e s  of crude d i t ches .  The C i v i l  Code s t a t e s  t h a t  the  
water  r i g h t s  a r e  the  proper ty  of the landowner through which the s t ream 
passes ,  b u t  no a t tempt  is  made t o  l i m i t  the  maximum amount t h a t  may be 
withdrawn wi thout  being p r e j u d i c i a l  t o  the downstream landowners. 
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The mun ic ipa l i t i e s  a r e  respons ib le  f o r  l i m i t i n g  t o t a l  d ive r s ion ,  and 
where the  stream crosses  two o r  more m u n i c i p a l i t i e s ,  a  common agreement 
must be negot ia ted .  However, t h i s  is very d i f f i c u l t  t o  adminis te r  and very 
few mun ic ipa l i t i e s  have even undertaken such c o n t r o l  measures. Ciudad Arce 
has des igna ted  a  wa te r  judge t o  c o n t r o l  the  dry season flow of  t h e  Rio 
Chuchucate, bu t  t h e  judge ' s  a u t h o r i t y  is  l imi t ed .  The water  charge of t?5 
pe r  manzana i n  1959-60 was app l i ed  t o  a  t o t a l  of 510 h e c t a r e s  ou t  of 730 
i n  i r r i g a t i o n .  A t o t a l  of 102 persons reques ted  r e l e a s e  of  wa te r ,  bu t  only 
26 paid the charge. 

I n  the  a r e a  under i r r i g a t i o n ,  the  s o i l s  a r e  h igh ly  permeable, t he  
water  t a b l e  is h igh ,  and t h e  main cana ls  a r e  unl ined.  Thus, t he  custom is 
t o  reques t  water  and then  never  d i r e c t l y  apply i t  t o  t h e  land.  The high 
seepage l o s s e s  from the  main cana l  accomplish a  q u i t e  e f f i c i e n t  type  of 
subsur face  i r r i g a t i o n ,  and no water  is  e v e r  l e g a l l y  d iver ted .  Estimates 
of water  consumption v a r i e d  from 2.3 t o  0.9 l i t e r s / s e c o n d / h e c t a r e .  The 
h ighe r  consumption w a s  i n  the  uplands where t h e  s o i l  is more permeable and 
l a r g e  landowners predominate. (This group has a  tendency t o  waste  water . )  
No e s t ima te s  were g iven  concerning frequency of a p p l i c a t i o n .  

The meteoro logica l  d a t a  f o r  t h i s  p r o j e c t  came from San ~ n d r e s  s t a t i o n ,  
which has  been o p e r a t i r  - i nce  1948. However, long- term pro jec t ions  were 
based on the  40-year records from San Salvador.  Because of  t h e  f avo rab le  
c l i m a t i c  condi t ions  t h a t  p r e v a i l ,  a  g r e a t  v a r i e t y  of crops may be  grown, both 
c o a s t a l  p l a i n  and mountain types.  

Evapot ranspi ra t ion  was computed by the  Penman Method f o r  t h e  s ix-year  
per iod  1954-59, and was found t o  f l u c t u a t e  between a  minimum 442 m. and a  
maximum 672 mn. annual ly ,  wi th  an average of 533 nun. Evapot ranspi ra t ion  
accounts f o r  about 70 percent  of the  t o t a l  p r e c i p i t a t i o n .  

Ca lcu la t ions  i n d i c a t e  t h a t  3 m . /day  would be s u f f i c i e n t  t o  cover t he  
water  d e f i c i t  of t h e  p l a n t s  during t h e  dry season.  A t  t h a t  d a i l y  consump- 
t i o n  r a t e ,  t he  a v a i l a b l e  s o i l  moisture i s  s u f f i c i e n t  t o  provide t h e  b a s i c  
moisture n e c e s s i t i e s  f o r  20 t o  30 days dur ing  the  dry season.  A t  the  end 
of the dry season,  70 percent  of t he  land  has  a  s u f f i c i e n t l y  high water  t a b l e  
t o  supply water  through c a p i l l a r y  water .  I n  t h e  ba lance  t h e  water  t a b l e  is 
s u f f i c i e n t l y  low t h a t  some type  of i r r i g a t i o n  must be p rac t i ced .  The Rio 
Sucio depends on the  inf low of underground water  t o  r e t a i n  a  minimum flow 
during the  dry season ,  and t h i s  s t a g e  is reached as quick ly  as t he  p rec ip i -  
t a t i o n  l e v e l  lowers t o  a  p o i n t  equal  t o  o r  l e s s  than t h e  evapo t r ansp i r a t ion .  
The minimum flow, which r e f l e c t s  groundwater runof f ,  v a r i e s  from 2.65 t o  
3.0 cu. m./second, averaging 2 . 7  cu. m./second. 



For the  purpose of c l a s s i f y i n g  p resen t  c u l t u r a l  p r a c t i c e s ,  t h e  a r e a  
was divided i n t o  four  zones: 

I - 2,874 manzanas: Low a rea ;  p r i n c i p a l  crop is r i c e .  
I1 - 1,317 manzanas: Very low a r e a ,  u n f i t  f o r  i n t e n s i v e  c u l t i v a t i o n ;  

mos t l y  i n  pas tu res  and r i c e .  
I11 - 1,004 manzanas: Composed of l a r g e  farms; p r i n c i p a l  a c t i v i t y  is 

l i v e s  tock. 
I V  - 1,001 manzanas: S imi l a r  t o  Zone 111, but  needs i r r i g a t i o n  during 

t h e  dry season.  

Farm l a b o r  requirements were es t imated  a t  3.1 manzanas per  man-year f o r  
a  combination d a i r y  and g r a i n  ope ra t ion ,  and 5.1 manzanas per  man-year f o r  a  
l i v e s t o c k  and c e r e a l s  opera t ion .  With an a r e a  average of one man per  4 
manzanas, some 1,600 r u r a l  l a b o r e r s  would be requi red  t o  manage the  6,500 
manzanas contemplated f o r  t h e  p r o j e c t .  

The p r i c e  of r u r a l  land a t  t he  time of the  s tudy va r i ed  from e2000 t o  
$800 pe r  manzana i n  Zone I ,  and averaged e1,200 per  manzana i n  Zone 11, and 
$2,500 pe r  manzana i n  Zones I11 and I V .  The average f o r  the  e n t i r e  p r o j e c t  
a r e a  w a s  about e1,300 pe r  manzana. 

Flood con t ro l  measures are an epsent ia l  condi t ion  f o r  o t h e r  proposed 
improvements, b u t  s i n c e  complete and t o t a l  f lood  con t ro l  is  imprac t i ca l ,  
the  proposed improvements a r e  based on m a x i m u m  normal f lood condi t ions .  
The measures recommended were channel improvement and l evee  cons t ruc t ion ,  
but: s i n c e  any change i n  a  r i v e r  regime w i l l  provc' changes both upstream 
ancl downstream from the  s i te ,  i t  was a l s o  recommended t h a t  a  continuous study 
of t he  r eac t ion  of the  r i v e r  t o  the  new condi t ions  be maintained. 

The i r r i g a t i o n  system was planned s o  t h a t  p r o j e c t  water  d e l i v e r i e s  
would be l i m i t e d  t o  u n i t s  of about 80 h e c t a r e s ,  and i t  would be de l ive red  
day and n igh t  on a  r o t a t i o n  b a s i s .  Quan t i t i e s  de l ive red  would be de te r -  
mined by crops c u l t i v a t e d  and a r e a  p lanted ,  and would n o t  be measured o r  
charged f o r  by volume. This  p a r t i c u l a r  system was adopted because farmers 
i n  the  lower a r e a s  of the  system can b e n e f i t  from excess water  de l ive red  
t o  the  upper a r e a s ,  and t h e r e  i s  no wayof measuring o r  charging f o r  t h i s  
excess water .  Delivery w i l l  be from s u r f a c e  d ive r s ion  and a p p l i c a t i o n  
methods. The p r o j e c t  could be extended by the add i t ion  of ground water  
pumping i n  some of  the  a reas  i n a c c ~ s s i b l e  t o  s u r f a c e  water  d ive r s ion  canals .  
The proposed sources  of water  f o r  t h i s  p r o j e c t  are shown i n  t a b l e  20. To 
t h e  t o t a l  a r e a  i r r i g a t e d  by s u r f a c e  water  d i v e r s i o n ,  270 hec ta re s  must be  
added f o r  swamp and 1100 hec ta re s  f o r  poss ib l e  i r r i g a t i o n  by pumping, which 
gives a  t o t a l  p r o j e c t  a r e a  of 4589 hec ta re s .  

The drainage system was designed t o  se rve  t h r e e  p r i n c i p a l  func t ions :  
(1) t o  handle s u r f a c e  water  runoff from r a i n f a l l ,  (2) t o  d r a i n  shallow ground- 



w a t e r  t a b l e ,  and (3) t o  d r a i n  away i r r i g a t i o n  l o s s e s ,  i n f i l t r a t i o n ,  and waste  
water .  S ince  i n t e n s e  r a i n f a l l s  a r e  expected,  t h e  capac i ty  of  t h e  system 
w i . 1 1  normally be p laced  a t  t he  q u a n t i t y  of s u r f a c e  runoff expected under t he  
fclllowing cond i t i ons  : 

1. I r r i g a t i o n  l o s s e s  a r e  l i g h t  and occur  on ly  dur ing  the  dry season. 
2. Ground wa te r  movement i s  slow. 
3. Surf ace  runoff depends upon: 

a .  R a i n f a l l  
b .  Veloc i ty  of i n f i l t r a t i o n  and mois ture  ho ld ing  capac i ty  

of t h e  s o i l s .  

The l a b o r  demand f o r  va r ious  a g r i c u l t u r a l  a c t i v i t i e s  as o u t l i n e d  i n  
t a b l e  1 7  was used i n  computing the  product ion p o s s i b i l i t i e s  f o r  a  hypo- 
t h e t i c a l  5-manzana family farm, which was t he  s i z e  s e l e c t e d  as optimum f o r  
e x p l o i t i n g  t he  ICR l ands  w i t h i n  t he  p r o j e c t  a r e a .  I t  w a s  assumed t h a t  a  
t y p i c a l  r u r a l  family cons i s t ed  of 5.2 persons ,  and t h a t  35 pe rcen t  o f  t h e  
family was economically a c t i v e .  

The fol lowing t a b l e s  p r e s e n t  t h e  d a t a  from which i t  m s  concluded t h a t  
the Zapot i tan  p r o j e c t  i s  f e a s i b l e  and should have a  high o r d e r  of p r i o r i t y .  

Table  18 shows t h a t  w i th  a  t o t a l  n e t  income of $7,194,000, t h e  average 
is $5,900 p e r  p a r c e l ,  o r  $1,180 p e r  manzana. I f  land r e n t a l ,  amor t i za t i on  
ch.arges, and o t h e r  o b l i g a t i o n s  t o t a l  $2,000, t h e  n e t  r e t u r n  pe r  land  p a r c e l  
i s  about  $4,000, which i:. cry f avo rab l e  when compared wi th  t h e  annual  n e t  
r e  tu rn  r e a l i z e d  by farm l a b o r e r s .  

Table  1 9  shows the  e s t ima ted  income of t h e  p r o j e c t  a r e a  wi thout  irri- 
ga t ion  and dra inage .  I f  the  income f i g u r e  of $410 p e r  manzana is reduced by 
7 pe rcen t ,  ( t o  correspond t o  t he  percentage of t he  g ros s  a r e a  of t he  p r o j e c t  
i n  roads ,  d i t c h e s ,  l a t e r a l s ,  e t c . )  , the  ba lance  i s  $380 p e r  manzana. The 
i n c r e a s e  i n  income due t o  improvements i s  $1,180 minus $380, o r  $800 p e r  
manana .  

To f a c i l i t a t e  t h e  handl ing  of a d m i n i s t r a t i v e  and i n f r a s t r u c t u r e  pro- 
blems, i t  was proposed t h a t  the  p r o j e c t  be  des igna ted  s "Special  Development 
Area" s o  t h a t  necessary  a d m i n i s t r a t i v e  measures could be l awfu l ly  adopted. 
A complete o rgan iza t ion  under MAG was proposed, i nc lud ing  a  conserva t ion  and 
i r r i g a t i o n  d i s t r i c t ,  c r e d i t  f a c i l i t i e s ,  and ex t ens ion  s e r v i c e s  ( i nc lud ing  
exper imenta l  farms).  I t  was e s p e c i a l l y  emphasized t h a t  c r e d i t  should be  
kep t  o u t  o f  the  hands of commercial banks and t h a t  r e s p o n s i b i l i t y  f o r  c r e d i t  
supe rv i s ion  be  placed i n  an a g r i c u l t u r a l  o rgan iza t ion .  

Tables  20 and 2 1  show t h e  c r e d i t  requirements  and amor t i za t i on  p lan  
f o r  the  farm u n i t s ,  and t a b l e s  22-26  show t h e  t o t a l  investment and p u b l i c  
i n ~ r e s  tment requi red .  



It was recomended t h a t  t h e  s t a t e  assume t h e  r e s p o n s i b i l i t y  f o r  t h e  
c o s t s  of f l o o d  c o n t r o l ,  roads ,  l and  reclamation.  I r r i g a t i o n  and dra inage  
c o s t s  should be  t h e  r e s p o n s i b i l i t y  of the  landowner. 

The conclusion was t h a t  t h e  p r o j e c t  is economically f e a s i b l e  and w i l l  
make an impor tan t  c o n t r i b u t i o n  t o  t he  n a t i o n a l  economy. 

A f ive-year  development p l an  was recommended wi th  t h e  o rde r  o r  p r i o r -  
i t y  of t h e  work a s  f o l l w s :  

1. Roads 
2. Flood c o n t r o l  
3. Drainage 
4. I r r i g a t i o n  
5. Land rec lamat ion  

A f t e r  t h e  Grontmij r e p o r t  had been accepted by t h e  GOES and s t u d i e d  by 
a l l  concerned, an a t tempt  was made t o  o b t a i n  a  loan  from an i n t e r n a t i o n a l  
agency t o  f i nance  t h e  c o n s t r u c t i o n  of t h i s  p r o j e c t .  The Inter-American De- 
velopment Bank (IDB) o f f e r e d  t o  f i nance  t h e  p r o j e c t ,  and a  formal loan agree- 
ment was drawn up between the  two i n t e r e s t e d  p a r t i e s .  Hweve r ,  when the 
loan documents were presen ted  t o  t h e  Nat iona l  Assembly f o r  r a t i f i c a t i o n ,  t h e  
loan  was r e j e c t e d  on the  grounds t h a t  the  terms were n o t  i n  t h e  b e s t  i n t e r -  
ests of t h e  n a t i o n .  

Negot ia t ions  were then  undertaken with USAID f o r  a  loan  from t h a t  or-  
gan i za t ion ,  and i n  November 1964, t h e  GOES submit ted a  formal loan a p p l i c a t i o n  
f o r  !j1.7 m i l l i o n  t o  f i nance  t he  development c o s t s  of a  4,600-hectare p r o j e c t  
i n  Zapot i thn.  The suppor t ing  d a t a  submit ted i n  t h a t  a p p l i c a t i o n  were based 
d i r e c t l y  on t h e  Grontmi j r e p o r t .  Hwever  , t h e  t i m e  schedule  was changed 
from f i v e  t o  t h r e e  years .  The subs idy  schedule  proposed by GOES is shown 
i n  t a b l e  26. 

IAGS/NRD C r i t i q u e  of Grontmij Study 

USAID, upon r e c e i p t  of t he  formal l oan  a p p l i c a t i o n  from GOES, sought  
t e c h n i c a l  advice  from the  Natura l  Resources Sec t ion  of t h e  Inter-American 
Geodetic Survey loca t ed  i n  t he  Canal Zone. This agency reviewed a l l  docu- 
mentat ion of  t h e  p r o j e c t ,  and i n  December 1964 a  pre l iminary  r e p o r t  was sub- 
m i t t e d  t o  USAID. The p r i n c i p a l  criticisms were d i r e c t e d  a t  such t e c h n i c a l  
f a c t o r s  as l evee  s i d e  s l o p e s ,  hyd rau l i c  g r a d i e n t s  i n  dra inage  d i t c h e s ,  and 
maximum d i t c h  capac i ty  . 

The minimum wa te r  requirements  were a l s o  quest ioned.  The r e p o r t  
recommended a  flow 700 l i t e r s i s e c .  t o  i r r i g a t e  4,600 h e c t a r e s ,  



which is equivalent  t o  0.15 l i t e r s / sec . /hec ta re .  In  view of t h e  f a c t  
t h a t  current  water  use i n  Zapotitan var ied  from 0.8 t o  2.3 l i t e r s / s e c . /  
'hectare, IAGS/NRD recommended a minimum average of 0.5 l i t e r s / s e c . / h e c t a r e .  

I t  should be noted t h a t  the IAGS/NRD review a l s o  emphasized t h a t  
technical  f e a s i b i l i t y  does not  necessar i ly  guarantee success. Human 
fac to r s  both a t  the  management l eve l  and a t  the  farm l e v e l  a r e  of prime 
importance. Any program of t h i s  magnitude should a l s o  include provisions 
f o r  adequate extension and c r e d i t  f a c i l i t i e s ,  and should not  be undertaken 
u n t i l  au thor i ty  e x i s t s  f o r  the establishment of an i r r i g a t i o n  d i s t r i c t  o r  
o the r  semiautonomous agency t o  manage the project  u n t i l  the  benef ic ia r i e s  
a r e  ready t o  assume the  respons ib i l i ty  themselves. 

In  1965 the  f i n a l  IAGS/NRD repor t  was submitted t o  USAID. There 
were no major changes from the preliminary document, except t h a t  a g r e a t  
deal  of supporting documentation was included. Cost est imates were ad- 
jus ted  upwards t o  r e f l e c t  the u n i t  pr ices  ex i s t ing  i n  E l  Salvador i n  
1965, and s m a l l  amounts were added f o r  miscellaneous and contingency 
i t e m s  ( t a b l e  27) .  The annual production cos ts  and benef i t s  were a l s o  
recalcula ted  ( t a b l e  28) .  

It w a s  recommended t h a t  a consult ing f irm be re ta ined t o  prepare 
tihe f i n a l  projec t  designs and supervise construction.  Harza Engineering 
1.nternational  was subsequently se lec ted  f o r  f i n a l  projec t  design, but  a 
firm from I s r a e l  (TAHAL Consulting Engineers) w a s  se lec ted  t o  supervise 
projec t  construction and prepare an overa l l  a g r i c u l t u r a l  development plan. 



ZAPOTITAN VALLEY 

F e a s i b i l i t y  Repor t ,  A g r i c u l t u r a l  Development of t h e  Z a p o t i t a h  Val ley  

Harza Engineer ing I n t e r n a t i o n a l  and A. Garc ia  P r i e t o ,  
March 1966 

This  r e p o r t  was p repared  as a d i r e c t  r e s u l t  of t h e  recommendations 
of t h e  IAGS/NRD a d v i s o r y  team. The g r o s s  a r e a  of t h e  p r o j e c t  was 4,780 
h e c t a r e s  and t h e  n e t  was 4,320 h e c t a r e s .  A c o n s e r v a t i v e  e s t i m a t e  was made 
o f  t h e  b e n e f i t s  t o  be e x p e c t e d ,  based  on a l l  w a t e r  b e i n g  s u p p l i e d  by 
groundwater pumping. The average  farm s i z e  was t aken  t o  be  5 h e c t a r e s .  

Geologic  i n t e r p r e t a t i o n s  i n d i c a t e d  t h a t  annua l  r e c h a r g e  of t h e  ground- 
w a t e r  b a s i n  was more than  adequa te  t o  meet t h e  w a t e r  needs  of t h e  e n t i r e  
p r o j e c t ;  hence ,  t h e  d e c i s i o n  t o  s w i t c h  from s u r f a c e  w a t e r  d i v e r s i o n  t o  ground- 
water'  pumping because  of t h e  g r e a t e r  r e l i a b i l i t y  of t h e  l a t t e r  s o u r c e .  The 
w e l l  s p a c i n g  proposed f o r  t h i s  p r o j e c t  was based on one w e l l  f o r  each 40 
h e c t a r e s .  The c o s t  e s t i m a t e s  were on the  b a s i s  of 35 l i t e r s l s e c .  pumped 
a g a i r s t  a 60-meter l i f t .  E l e c t r i c  power was s e l e c t e d  a s  b e i n g  t h e  more 
economical  and t h e  maximum demand was c a l c u l a t e d  t o  be 2,500 KW w i t h  an  
avera.ge annua l  t o t a l  use of 7.3 m i l l i o n  KWH. The d e l i v e r y  r a t e  t o  t h e  farm 
was c a l c u l a t e d  a t  0.75 l i t e r s l s e c .  / h e c t a r e ,  w i t h  a t o t a l  w a t e r  d e l i v e r y  
o f  7,300 cu. m. /hec ta re .  

I t  w a s  recommended t h a t  t h e  development be  c a r r i e d  forward i n  two 
s t a g e s :  I .  Flood c o n t r o l ,  primary d r a i n a g e ,  and r o a d s ;  and 11. i r r i g a -  
t i o n  and secondary d r a i n a g e .  Table  2 9  shows t h e  t o t a l  p r o j e c t  inves tment  
by s t a g e s .  

S i x  l a n d  c l a s s e s  were e s t a b l i s h e d  accord ing  t o  t h e  USBR system o f  
l a n d  c l a s s i f i c a t i o n .  Table  30 shows t h e  e x t e n t  of each c l a s s  and t h e  
changes expec ted  from t h e  d r a i n a g e  and r e c l a m a t i o n  e f f o r t s  proposed f o r  
t h e  p r o j e c t .  Tables  31-33 show t h e  expected i n c r e a s e s  i n  p roduc t ion .  

It was e s t i m a t e d  t h a t  o f  the  average f i v e  members of a r u r a l  f a m i l y ,  
1 .8  would c o n t r i b u t e  f u l l - t i m e  l a b o r .  I t  was f u r t h e r  assumed t h a t  t h e  
head of t h e  fami ly  would l a b o r  300 man--days p e r  y e a r  and t h e  o t h e r  fami ly  
members would l a b o r  a t o t a l  o f  250 man-days p e r  y e a r .  For budge t ing  pur- 
poses ,  i t  was assumed t h a t  t h e  d a i l y  r a t e  f o r  farm l a b o r  would be e2.50. 
On t h e  b a s i s  of t h e  assumptions  made, t h e  annua l  income from a 5 -hec ta re  
l a n d  u n i t  would be abou t  $!4,824, t h e  fami ly  l i v i n g  a l lowance $2,485, t h e  
payment c a p a c i t y  i n c r e a s e d  by e2,211 ( t a b l e s  34 and 35).  



The r epor t  po in t s  ou t  t h e r e  a r e  t h r e e  sources of c r e d i t  a v a i l a b l e  t o  
the average farmer i n  t h i s  p r o j e c t :  (1) The Program f o r  t he  Improvement of 
Agr i cu l tu ra l  Lands (META) uses funds obtained from a loan  nego t i a t ed  w i t h  
USAID. This  r e s u l t s  i n  an unsa t i s f ac to ry  procedure, s i n c e  t h e  farmer must 
make the loan  with a  commercial bank (on commercial t e rms) ,  and t h i s  bank 
i n  t u r n  d iscounts  the  loan  with p ro j ec t  funds on d e p o s i t  i n  the  Cent ra l  
Bank. (2)  The Administrat ion f o r  Rural Welfare (ABC) is a l s o  an AID-  
f inanced program. (Funds generated by the s a l e  of wheat under T i t l e  I V ,  
P.L. 480.) It is  l i m i t e d  t o  s m a l l  farmers ( those  holding 20 hec t a re s  o r  
l e s s )  and an i n t e r e s t  r a t e  of 8  percent .  Production loans  must be repa id  
from the  cu r r en t  crop,  b u t  improvement loans  may be negot ia ted  up t o  a max- 
imum per iod  of seven yea r s .  (3) S t r a i g h t  commercial loans a r e  the l e a s t  
d e s i r a b l e  of a l l  f o r  t he  sma l l  o r  medium-sized farmer because of the  c o l l a t -  
e r a l  demanded. 

A f t e r  the b a s i c  Harza r epo r t  had been received and s t u d i e d  by a l l  
concerned, i t  was mutually decided t h a t  a  p r o j e c t  t h a t  depended exc lus ive ly  
upon groundwater pumping f o r  i ts  source of water  supply would be too ex- 
pensive and would no t  make f u l l  use of a l l  the  a v a i l a b l e  water  resources .  
Harza was the re fo re  asked t o  revise the proposed plan and change i t  t o  an 
i n t e g r a t e d  surface-groundwater system. The rev ised  r epor t  was submit ted 
i n  Ju ly  1966. 

The combination system t h a t  was proposed, and which is  e s s e n t i a l l y  
the  system t h a t  is now be ing  i n s t a l l e d ,  included a  t o t a l  i r r i g a t e d  a r e a  
of 4,230 h e c t a r e s ,  of which 2,090 hec t a re s  would be i r r i g a t e d  by s u r f a c e  
water  d ive r s ion  and 2,140 hec t a re s  by groundwater pumping. To ta l  su r f  ace  
flow would be d ive r t ed  during the dry season ,  and the  lands i r r i g a t e d  by 
such water  would co inc ide  almost e n t i r e l y  with those t h a t  were a l ready  
under some type of i r r i g a t i o n  system. The average water  requirement f o r  
a l l  cases  was set a t  0.70 l i t e r s / s e c . / h e c t a r e ,  which t akes  i n t o  account 
de l ivery  l o s s e s  and peak demand consumptive use. 

For t he  s u r f a c e  water d ive r s ion  system, water  would be taken by 
 gravity from a l l  r i v e r s  concerned except  f o r  t h e  Belen and Los Patos 
r i v e r s ,  which would r e q u i r e  pump d ivers ion .  Water de l ive ry  i n  t he  s u r f a c e  
water  system would be on a  r o t a t i o n a l  b a s i s ,  whereas the  groundwater pump- 
ing  system would be on a  demand b a s i s .  

For the  groundwater pumping system it was es t imated  t h a t  a  t o t a l  
of 48 w e l l s  would be requi red ,  o r  an average of one w e l l  f o r  every 30 t o  
60 hec t a re s .  Pumping requirements would vary from 450 t o  720 gpm. de- 
pending Epon the  s i z e  of t he  a r e a  t o  be i r r i g a t e d  from the  ind iv idua l  
wel l s .  However, c o s t s  were ca l cu la t ed  on the  b a s i s  of 50 we l l s  and 52 sets 
of pumps and motors. Even though the ca l cu la t ed  hydrologic  budget i nd i -  
ca ted  t h a t  t o t a l  p r e c i p i t a t i o n  i n f i l t r a t i o n  would balance the  d ischarge  



from the bas in  with the number of wel ls  ind ica ted ,  i t  w a s  recommended 
t h a t  a  thorough hydrologic budget study be i n i t i a t e d  and continued over a  
period of seve ra l  years  t o  d e f i n i t e l y  determine the  maximum recharge pos- 
s i b i l i t i e s  of the  bas in .  The revlsed  cos t  es t imates  and benefi t-cost  
r a t i o s  a r e  shown i n  t a b l e s  36 and 37. 

Even though water  q u a l i t y  tests divulged a s l i g h t  s a l i n i t y  problem, 
i t  w a s  f e l t  t h a t  the high leaching ac t ion  expected during the ra iny  season 
would prevent a  s a l t  buildup. However, frequent  t e s t i n g  was recomended 
t o  be su re  t h a t  the  boron content  does not mater ia l ly  increase  with the  
volume of pumping contemplated. 

The Zapoti tan p ro jec t  is now underway as an in teg ra ted  su r face  
water-groundwater i r r i g a t i o n  p r o j e c t  i n  e s s e n t i a l l y  the  form proposed i n  
the revised  Harza repor t .  It is being financed by na t iona l  funds. The 
p r inc ipa l  reason f o r  t h i s  decis ion  w a s  the re luc tance  of i n t e r n a t i o n a l  
f inancing agencies t o  fund the  p ro jec t  u n t i l  t he  necessary na t iona l  water  
policy l e g i s l a t i o n  had been enacted by Congress. 

Publ ic ly  owned land is being subdivided i n t o  family-size land u n i t s .  
The c r i t e r i a  used t o  determine the s i z e  o f  such u n i t s  included: 

1. Family-size land un i t s  should produce an income (monetary o r  i n  
kind) equal t o  t h a t  earned by a l abore r  under the  minimum wage l a w .  

2.  It should produce an income equal fo  ti. na t iona l  per  c a p i t a  
income. 

3. It should provide ful l- t ime occupation t o  the  head of the  family, 
taking i n t o  account seasonal  underemployment, and provide pa r t -  
time work f o r  the  rest of the  family. 

Estimates concerning the  s i z e  of land u n i t  t h a t  w i l l  s a t i s f y  t h i s  
d e f i n i t i o n  i n  the  Zapotitan a r e a  var ied  from 1 t o  5 hectares .  It w a s  
recormended t h a t  the  average s i z e  be set a t  a  t o t a l  of 3 manzanas ( a  l i t t l e  
over 2 h e c t a r e s ) ,  composed of 2.5 manzanas of p ro jec t  land f o r  e x p l o i t a t i o n ,  
and 0.5 manzanas of nonagr icul tura l  land f o r  the  home and f o r  the  ca re  of 
subsfs  tence l ives tock  (chickens, swine, a  cow, e t c .  ) . 

A medium-sized land u n i t  ! .I the p ro jec t  a r e a  was defined a s  30 man- 
zanan, the  minimum s i z e  t h a t  would produce an annual n e t  income of 6!!15,000. 



R I O  GRANDE DE SAN MIGUEL BASIN 

Groundwater Research P r o j e c t ,  Lower Basin of the  Rio Grande de San Miguel, 
El  Sa lvador ,  General Report,  UNSF/FAO_, 

1964 - 

A s  a  d i r e c t  r e s u l t  of one of the  recommendations of t he  TAMS r e p o r t ,  
GOES and t h e  UNSF en te r ed  i n  t o  a  p r o j e c t  a  greement i n  May 1960 f o r  a  ground- 
wa te r  e x p l o r a t i o n  p r o j e c t  i n  the  lower b a s i n  a r e a  of t h e  Rio Grande de  San 
lfiguel.  The p r o j e c t  cons i s t ed  of t h r e e  phases:  

Phase I. Geological  and hydrogeologica l  s t u d i e s .  
Phase 11. Engineering s t u d i e s  and w e l l  d r i l l i n g  and t e s t i n g ,  
Phase 111. Prepa ra t i on  of a  development p l an  f o r  10,000 h e c t a r e s .  

(Resul t s  of the f i r s t  two phases i n d i c a t e d  t h a t  t h e  
b a s i n  had s u f f i c i e n t  recharge  p o t e n t i a l  t o  j u s t i f y  an 
i r r i g a t i o n  development f o r  an a r e a  of t h i s  s i z e . )  

A t  t h e  completion of the  f i r s t  two phases ,  a  development plan f o r  t h e  
e x p l o i t a t i o n  of  the  groundwater p o t e n t i a l  was presen ted ,  c o n s i s t i n g  o f :  

- Development of a groundwater p r o j e c t  t o  i r r i g a t e  10,000 h e c t a r e s .  
- Establ ishment  of an i r r i g a t i o n  demonstrat ion farm. (The w e l l  was 

d r i l l e d  a t  t he  i n d i c a t e d  l o c a t i o n  and the  pump and motor were 
i n s t a l l e d ,  b u t  the  demonstrat ion farm never  advanced beyond t h i s  
s t a g e  .) 

- Establ ishment  of  a  n a t i o n a l  wa te r  po l i cy  and t h e  enactment of 
p roper  l e g i s l a t i o n  t o  i n i t i a t e  and main ta in  such a  po l i cy .  

- Product ion w e l l  d r i l l i n g  program. Development of 170 w e l l s  t o  
i r r i g a t e  10,000 h e c t a r e s .  

The Rio Grande de San Miguel Basin,  w i th  about 35 pe rcen t  of a l l  farms 
included w i t h i n  i ts  scope,  is  one of t he  coun t ry ' s  most important  a g r i c u l -  
t u r a l  a r e a s .  About 68 pe rcen t  o f  the  n a t i o n ' s  c o t t o n ,  32 pe rcen t  of t h e  
corn,  and 23 pe rcen t  of t h e  co f f ee  a r e  produced h e r e .  

The area is a l s o  one of the n a t i o n ' s  more important  a r e a s  of p o t e n t i a l  
expansion of a g r i c u l t u r a l  product ion.  I t  was once e s t ima ted  t h a t  l and  r ec l a -  
mation and improved c u l t i v a t i o n  p r a c t i c e s  could i n c r e a s e  product ion  t e n f o l d  
i n  t he  reg ion .  

Table 38 shows t h e  water budget f o r  t h e  San Miguel Basin i n  1962. 
R.unoff f o r  t h e  b a s i n  i n  the  1962 c l i m a t i c  yea r  was 698 m i l l i o n  cubic  meters, 
of which 86 pe rcen t  was groundwater and 14 pe rcen t  was s torm runof f .  Avail- 
a b l e  da t a  i n d i c a t e  t h a t  only about 10 pe rcen t  of t he  p r e c i p i t a t i o n  t h a t  f a l l s  
i n  t h e  b a s i n  and is a v a i l a b l e  f o r  recharg ing  purposes is  a c t u a l l y  used. 



I n  t h e  development of p r o j e c t  c o s t  e s t i m a t e s ,  d r i l l i n g  c o s t s  ( t a b l e  
3 9 ) ,  pumping c o s t s  ( t a b l e  4 0 ) ,  and l is ts  of  l i n i n g  c a n a l s  ( t a b l e  4L) ,  were  
e v a l u a t e d .  T a b l e s  42 and 43 show o t h e r  c o s t  e v a l u a t i o n s ,  and t a b l e  44 
summarizes a l l  t h e s e .  

The f o l l o w i n g  c o n s i d e r a t i o n s  governed t h e  c o s t  e s t i m a t e s  f o r  p ro -  
ducing w e l l s :  

1. Uneconomical t o  pump from d e p t h s  i n  e x c e s s  of  250 f e e t .  
2 .  Grave l  c o s t s  - $lO/c.m. 
3. Pumping p l a n t  - $7,650 f o r  e l e c t r i c ,  $8,800 f o r  d i e s e l .  
4 .  Casing c o s t s  (12" t o  14") - Blank - $6 t o  $ 7 / f t .  

P e r f o r a t e d  - $7 t o  $ 8 / f t .  



R I O  GRANDE DE SAN MIGUEL BASIN 

Appraisal  Report, Harza E n ~ i n e e r i n g  Co . I n t e r n a t i o n a l  and A. ~ a r c i a  P r i e  to ,  
Apr i l  1966 

Following one of the  recottunendations of t he  TAMS r epor t  and f u r t h e r  
urged on by the  r e s u l t s  of the  UNSF groundwater i n v e s t i g a t i o n  of the  Lower 
Basin of the  Rio Grande de San Miguel, the GOES entered  i n t o  a  con t rac t  with 
Harza and Garcia t o  appra ise  the  i r r i g a t i o n ,  drainage,  and f lood con t ro l  
needs of t he  e n t i r e  Rio San Miguel Basin. The prel iminary recommendations 
advanced were f o r  the development of the  bas in  i n  t h r e e  d i s t i n c t  s t a g e s :  

I. Flood c o n t r o l  and drainage of 20,000 hec ta re s .  
11. I r r i g a t i o n  of 26,000 hec ta re s :  

a .  16,000 by s u r f a c e  d ive r s ion .  
b. 10,000 by groundwater pumping. 

111. Hydroelec t r ic  development. 

One of the  f i r s t  s t e p s  taken i n  t h i s  s tudy w a s  the  prepara t ion  of a  
land c l a s s i f i c a t i o n  map of the e n t i r e  p r o j e c t  a r ea .  The system, which was 
based on USSCS s t anda rds ,  w a s  o r i en ted  towards reclamation and a g r i c u l t u r a l  
production according t o  t h e  fol lowing scheme: 

1. Lands wi th  l i t t l e  o r  no drainage problems (1,  29, 2 t ,  2 s t ,  2sd,  
3 s t ) .  

2. Imperfect ly drained lands but  wi th  a  p o t e n t i a l  c l a s s i f i c a t i o n  of 
2sd wi th  projec,  drainage and f lood con t ro l .  

3. Poorly dra ined  l ands ,  bu t  with a p o t e n t i a l  c l a s s i f i c a t i o n  of 3sd, 
4sd, 4Pstd, and 4R wi th  drainage and f lood con t ro l .  

A resume of t h i s  land c l a s s i f i c a t i o n  system is  shown i n  t a b l e  45 .  
Tasle 48 shows t h e  p o t e n t i a l  changes which can r e s u l t  from the  proposed 
reclamation works. The p r i n c i p a l  crops of t he  a r e a  a r e  shown by land c l a s s e s  
i n  t a b l e  46,  and crop y i e l d s ,  by land c l a s s e s ,  a r e  shown i n  t a b l e  47 . Tables 
49 and 50 show the  proposed land uses according t o  the  improvements proposed 
f o r  the a r e a ,  and t a b l e s  51,  52, and 53 show the  corresponding expected 
production. 

Severa l  d i s t i n c t  p o s s i b i l i t i e s  f o r  the  development of the  a r e a  were 
considered,  a l l  having a  common purpose of achieving f lood c o n t r o l  and 
drainage on a minimum of 20,000 hec ta re s  i n  the Olomega, J o c o t a l ,  and Dio- 
n i s i o  a reas .  These lands ,  which a r e  now v i r t u a l l y  unusable during the  wet 
season,  could be brought i n t o  c u l t i v a t i o n  wi th  adequate drainage.  Table 54 
shows a comparison of a l l  poss ib l e  a l t e r n a t i v e  plans.  Tables 55-62 sum- 
marize cos t s  and b e n e f i t s .  I n  essence,  the  recommended p lan  would i r r i g a t e  
9,000 hec ta re s  i n  the  Olomega a r e a  by pumping from s t o r a g e ,  5,000 h e c t a r e s  
i n  the J o c o t a l  a r e a  by g rav i ty  d ive r s ion  and pumping, and 2,000 hec ta re s  i n  
the  San Dionisio a r e a  by g rav i ty  d ive r s ion .  



An a d d i t i o n a l  a r e a  of 10,000 h e c t a r e s  i n  t h e  ~suluta/n- ado Marin 
a r e a  would be  i r r i g a t e d  by pumping from groundwater. The groundwater 
development would inc lude  about 170 w e l l s ,  each se rv ing  about 75 h e c t a r e s .  
The we l l s  would average 100 meters i n  depth and would pump from an average 
depth of 35 meters w i t h  power supp l i ed  by 35 HP motor. 

With t he  p rov i s ion  of adequate  dra inage  and f lood  p r o t e c t i o n ,  t h e  
p r e s e n t  t o t a l  product ion could be increased  f o u r  t imes.  With t he  a d d i t i o n  of 
i r r i g a t i o n ,  an i nc rease  of a t  l e a s t  s i x  times t h a t  of t h e  p re sen t  p roduct ion  
could be expected. Benef i t s  from i r r i g a t i o n  would be  marginal  f o r  c o t t o n ,  
p r i n c i p a l l y  because no double cropping was a n t i c i p a t e d .  Rice,  vege t ab l e s ,  
beans,  and corn could a l l  b e n e f i t  m a t e r i a l l y  because two crops per  yea r  
could be expected. Sugar cane would a l s o  b e n e f i t  from a p p l i c a t i o n s  of i rr i-  
g a t  ion  wa te r  during t h e  February-April per iod .  

Taking i n t o  account an expected farm a p p l i c a t i o n  e f f i c i e n c y  of 60 per- 
c e n t ,  conveyance, and o t h e r  l o s s e s ,  the  d i v e r s i o n  requirements were s e t  a t  
lcu.m./sec./1,000 h e c t a r e s .  

It was no ted  t h a t  be fo re  any of the  p r o j e c t s  can be i n i t i a t e d ,  c e r t a i n  
a d d i t i o n a l  d a t a  must be c o l l e c t e d .  Top p r i o r i t y  i n  t h i s  case  was ass igned  t o  
t he  f e a s i b i l i t y  s tudy  of the  Olomega P r o j e c t .  The Jocotal-San Dionis io  fea-  
s i b i l i t y  s tudy  could be conducted concur ren t ly  wi th  the  Olomega P r o j e c t ,  but  
should n o t  precede i t .  Flood con t ro l  and drainage a spec t s  of the  ~ s u l u t a h -  
Vado Marin P r o j e c t  would be the  next  i n  p r i o r i t y .  The development of t he  
pump-well i r r i g a t i o n  p r o j e c t  could be c a r r i e d  on concur ren t ly  wi th  any zf  t he  
previous s t u d i e s ,  e i t h e r  on a  p r o j e c t  b a s i s  o r  on the  b a s i s  of i n d i v i d u a l  
farm development. In  any ca se ,  the con t inua t ion  of t he  groundwater s t u d i e s  
a s  w e l l  as t h e  s t ream gauging a c t i v i t i e s  and e ros ion  c o n t r o l  s t u d i e s  were 
s t r o n g l y  recommended. 



UPPER R I O  LEMPA BASIN 

Reconnaissance Appra i s a l  of P o t e n t i a l  A g r i c u l t u r a l  Development of Upper R ~ O  

Lempa Bas in ,  Harza Engineer ing Co., I n t e r n a t i o n a l ,  and A. Ga rc i a  P r i e t o ,  
Mav 1966 

Th i s  r e p o r t  w a s  i n i t i a t e d  as a r e s u l t  of one of t h e  recommendations 
made i n  t h e  TAMS Report .  The Upper Lempa Basin  is  l o c a t e d  approximately  45 
Kr?.. n o r t h  of San Salvador .  The a r e a  s t u d i e d  ex tends  from t h e  proposed s i t e  
of t h e  S i l e n c i o  h y d r o e l e c t r i c  p r o j e c t  t o  t h e  A s t i l l e r o  dam s i te .  E l eva t i on  
of  t h e  a r a b l e  l ands  v a r i e s  from 220 t o  370 meters above s e a  l e v e l .  Wi th in  
t h e  area are 23,000 h e c t a r e s  of p o t e n t i a l l y  i r r i g a b l e  l and ,  of which about  
16,000 are p r e s e n t l y  i n  some t y p e  of  c u l t i v a t i o n .  Most of t h e  l ands  s u i t a b l e  
f o r  a g r i c u l t u r a l  development a r e  l o c a t e d  on t h e  n o r t h  s i d e  of t h e  Rio Lempa 
and i n  t h e  Department o f ' c h d a t e n a n g o .  Table  63 shows t h e  g e n e r a l  d i s t r i b u -  
t i o n  o r  a r a b l e  l and  w i t h i n  t he  p r o j e c t  area. 

R a i n f a l l  du r ing  t he  r a i n y  s ea son  is  u s u a l l y  s u f f i c i e n t  t o  meet t he  
wate r  needs  of p r a c t i c a l l y  a l l  c rops .  However, i r r i g a t i o n  is  e s s e n t i a l  f o r  
c r o p  produc t ion  du r ing  t h e  d ry  per iod  from November t o  March. The area 
a l s o  s u f f e r s  from the  l a c k  of  p roper  d r a inage  du r ing  t h e  r a i n y  s ea son ,  a t  
which t ime t h e  water t a b l e  approaches t h e  s u r f a c e  of t h e  ground on about  
75 pe r cen t  of t h e  p o t e n t i a l l y  i r r i g a b l e  l and .  

The minimum flow of 1 8  cu.m./sec. on the  Rio Lempa i n  t h i s  a r e a  is 
s u f f i c i e n t  t o  i r r i g a t e  18,000 h e c t a r e s  wi thout  any s t o r a g e .  However, more 
and cont inuous stream reco rd ings  are r equ i r ed  of a l l  t h e  t r i b u t a r i e s  b e f o r e  
a f i n a l  master i r r i g a t i o n  p l a n  can be  developed. This  is e s p e c i a l l y  t r u e  
of t h e  t r i b u t a r i e s  e n t e r i n g  from t h e  n o r t h .  Groundwater i n v e s t i g a t i o n s  of 
t h e  e n t i r e  a r e a  a r e  a l s o  needed. 

A l and  c l a s s i f i c a t i o n  scheme w a s  developed f o r  t he  a r e a :  

I. S u i t a b l e  f o r  any i n t e n s i v e  c u l t i v a t i o n  as long  as d ra inage  is 
adequate .  

11. S u i t a b l e  f o r  any i n t e n s i v e  c u l t i v a t i o n  w i th  c a r e f u l  land manage- 
ment procedures .  

1 1 1  R e s t r i c t e d  development p o t e n t i a l  p r i m a r i l y  due t o  t h e  p h y s i c a l  
c h a r a c t e r i s  t ics  of t h e  s o i l .  

IV. Genera l ly  n o t  s u i t a b l e  f o r  i n t e n s i v e  c u l t i v a t i o n  because of s l o p e s  
and s t o n i n e s s .  Those l ands  p r e s e n t l y  i n  c u l t i v a t i o n  a r e  s e r i o u s l y  
eroded.  

Tab le  64 shows t he  d i s t r i b u t i o n  of l and  among t h e  fou r  c l a s s e s .  



Table 65 shaws a  t e n t a t i v e l y  recommended development scheme f o r  t h e  
a rea . ,  The d i v e r s i o n  po in t  f o r  g r a v i t y  a p p l i c a t i o n  of wa te r  would be a t  
about e l e v a t i o n  295 m. Deta i led  s t u d i e s  would be r equ i r ed  t o  i n d i c a t e  t h e  
b e s t  l o c a t i o n  f o r  pumping from streams a n d / o r  cana l s .  The e x t e n t  of ground- 
water pumping would be dependent upon the  r e s u l t s  ob ta ined  from d e t a i l e d  
grouxldwater s t u d i e s  . 

It should be no ted  t h a t  t h e  r e a l i z a t i o n  of any a d d i t i o n a l  hydroelec- 
t r i c  p w e r  p r o j e c t s  on t he  Rio Lempa could cause t h e  inundat ion  of about 
5,000 h e c t a r e s  of p o t e n t i a l l y  i r r i g a b l e  land .  A thorough i n t e g r a t i o n  of  
both proposed uses  of t he  waters  of the  Rio Lempa is important  i f  optimum 
use i s  t o  be ob ta ined  from t h i s  a r e a .  

A two-phase s tudy  program f o r  a  more d e t a i l e d  development p l an  was 
presen ted  : 

1. An a p p r a i s a l  s t udy  t o  s e l e c t  p r i o r i t y  p r o j e c t s .  
2 .  A  f e a s i b i l i t y  s tudy  of  t he  s e l e c t e d  p r o j e c t .  

The f i r s t  phase would be f u r t h e r  subdivided i n t o  two subphases:  
A. Col l ec t  b a s i c  da t a .  
B. S e l e c t  most f e a s i b l e  s i t e  f o r  s t a g e  2 .  

Phase 1 A  would inc lude :  
1. S o i l  survey.  
2. P i l o t  farms ( land  c a p a b i l i t y  Group 111).  
3. Hydrology ( s u r f a c e  water)  . 
4.  Groundwater resources .  
5. Water q u a l i t y .  

Phase 2A would inc lude :  
1. Geology, s o i l ,  and foundat ion m a t e r i a l .  
2 .  Topography and a e r i a l  photogrammetry. 
3. E l e c t r i c  p w e r .  
4.  Roads. 
5. S o i l  conserva t ion .  
6. Drainage. 
7. Groundwater i n v e s t i g a t i o n .  
8. A l t e r n a t i v e  schemes. 
9 .  Economic s t a t i s t i c s .  

10. Legal e n t i t y .  

Tables  66-  7 l p r o v i d e  d a t a  on land use ,  c o s t s ,  and b e n e f i t s .  



P r e l i m i n a r y  I r r i g a t i o n  S tudy ,  A .   arcf fa P r i e t o  
September 1965 

La Cabana i s  a  s u g a r  cane farm of 1 , 8 6 1  h e c t a r e s  l o c a t e d  n e a r  
t h e  v i l l a g e  of P a i s n a l  i n  t h e  Department of San Sa lvador .  It is spread  
over  t h e  d r a i n a g e  a r e a  of two small s t r e a m s  t h e  Rio Amayo and t h e  R ~ O  

M a t i g a t e ,  b o t h  t r i b u t a r i e s  of t h e  R ~ O  Lempa. The l a n d  b e g i n s  2  km. n o r t h  
of A g u i l a r e s  and c o n t i n u e s  n o r t h  f o r  8  km. t o  t h e  R ~ O  Lempa. The w i d t h  
e a s t  and wes t  v a r i e s  from 1-112 t o  2-112 km. The topography i s  f l a t  
w i t h  n a t u r a l  d r a i n a g e  t o  t h e  Lempa. The average  e l e v a t i o n  i s  272 m. 
above s e a  l e v e l .  

A d e t a i l e d  s o i l  s u r v e y  was performed i n  t h e  area, i n c l u d i n g  t e s t s  
f o r  p e r m e a b i l i t y ,  i n f i l t r a t i o n ,  and w a t e r  r e t e n t i o n .  The m e t e o r o l o g i c a l  
c o n d i t i o n s  e s t a b l i s h e d  f o r  ~ a p o t i t h  were assumed t o  be t h e  same f o r  
La  Cabana. Some a d j u s t m e n t s  were  made where i n d i c a t e d  s o  t h a t  t h e  evapo t rans -  
p i r a t i o n  cou ld  be  more a c c u r a t e l y  e s t a b l i s h e d  f o r  t h e  p r o j e c t .  Water 
requ i rements  were c a l c u l a t e d  by t h e  Blaney C r i d d l e  Method. 

Cons ider ing  o n l y  t h e  i r r i g a t i o n  p o s s i b i l i t i e s ,  i t  w a s  e s t i m a t e d  
t h a t  9 1  p e r c e n t  of t h e  l a n d  i n  t h e  p r o j e c t  was i r r i g a b l e  and t h a t  t h e  
a v a i l a b l e  w a t e r  was adequa te  f o r  t h a t  purpose .  However, poor d r a i n a g e  
i s  a  d i s a d v a n t a g e  of t h e  a r e a .  From J u l y  through September t h e  w a t e r  
t a b l e  i s  v e r y  h igh .  

Although s u g a r  cane i s  by f a r  t h e  dominant c rop  i n  t h e  a r e a ,  a l l  
o t h e r  t y p e s  o f  i n t e n s i v e  c u l t i v a t i o n  have been t r i e d  a t  one t ime o r  a n o t h e r .  
It is a p p a r e n t  t h a t  t h e  l a c k  of adequa te  d r a i n a g e  and t h e  l a c k  of i r r i g a t i o n  
a r e  t h e  l i m i t i n g  f a c t o r s  i n  i n c r e a s i n g  a g r i c u l t u r a l  p r o d u c t i o n  i n  t h e  
a r e a  t o  any e x t e n t .  

Under t h e  sys tem used by t h e  USBR t o  e v a l u a t e  a farm f o r  i t s  repay- 
ment p o s s i b i l i t i e s ,  t h e r e  a r e  s i x  c l a s s i f i c a t i o n s :  No. 1 i s  comple te ly  
and e a s i l y  r e p a y a b l e  and No. 6  i s  i n c a p a b l e  of e v e r  repay ing .  La Cabaiia 
i s  cons idered  as b e i n g  i n  t h e  No. 2 C l a s s .  A l l  of  t h e  i r r i g a b l e  so i l s  
cou ld  be  wa te red  by e i t h e r  d i r e c t  d i v e r s i o n  from s u r f a c e  w a t e r  o r  by 
pumping from deep w e l l s .  However, o n l y  abou t  25 p e r c e n t  of t h e s e  i r r i g a b l e  
s o i l s  have adequa te  d r a i n a g e .  It w a s  a l s o  e s t a b l i s h e d  t h a t  one of t h e  
l i m i t i n g  f a c t o r s  i n  t h e  i n c r e a s e  i n  p r o d u c t i o n  i n  t h e  a r e a  is t h a t  t h e  
maximum charge  f o r  o p e r a t i o n  and maintenance must n o t  exceed $15 p e r  
ton .  



A sys tem of pumping w i t h  e l e c t r i c  power from t h e  ~ i b  Lempa and 
w i t h  g r a v i t y  d e l i v e r y  t o  t h e  f i e l d s  was e s t i m a t e d  t o  c o s t  about  $!1,390,100, 
o r  $923 p e r  i r r i g a b l e  h e c t a r e .  A sys tem of pumping from deep w e l l s  w i t h  
e l e c t r i c  power would c o n s i s t  of e i t h e r  99 w e l l s  of 180 g a l . / m i n .  e a c h ,  
o r  33 w e l l s  of 540 ga l . /min .  each.  A t  a  b a s i c  e l e c t r i c  power r a t e  of 
$0.07/Kh?i, t h e  pumping c o s t  of t h e  l a r g e  w e l l s  would be $1,400 p e r  day,  
and t h e  pumping c o s t  of t h e  s m a l l  w e l l s  would be $596 p e r  day.  G r a v e l  
packed w e l l s  of 12- in .  d i a m e t e r  were  e s t i m a t e d  t o  c o s t  $!150/lin.m., whereas  
those  of 8- in .  d i a m e t e r  were e s t i m a t e d  a t  $100/l in.m. Tab le  73 
shows t h a t  pumping from groundwater  i n  a d d i t i o n  t o  be ing  more f l e x i b l e  
i s  cheaper  i n  o r i g i n a l  c o s t  t h a n  t h e  c o s t  of pumping from t h e  r i v e r .  

I n  t h e  f i n a l  a n a l y s i s ,  a  combinat ion system was s e l e c t e d .  T h i s  
sys tem c o n s i s t s  of 87 s m a l l  w e l l s  and two d i v e r s i o n  pumps on t l ie  Rio 
Lernpa. The t o t a l  c o s t  of t h i s  sys tem was e s t i m a t e d  a t  $!791,460, o r  abou t  
$610 p e r  h e c t a r e .  The economic s t u d y  f o r  t h i s  sys tem i s  shobm i n  t a b l e 7 4  . 
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THE CLASSIFICATION OF FARM OPERATING UNITS 

L o c a t i o n ,  s i z e ,  and t e n u r e  a r e  t h r e e  v a r i a b l e s  commonly used f o r  
c l a s s i f y i n g  farm u n i t s  i n  Census t a b u l a t i o n s .  I n  a d d i t i o n ,  farm management 
a n a l y s t s  have g i v e n  c o n s i d e r a b l e  a t t e n t i o n  t o  v a r i o u s  sys tems  o f  c l a s s i f y i n g  
fanns  a c c o r d i n g  t o  p r i n c i p a l  e n t e r p r i s e  combina t ions ,  d i s t i n g u i s h i n g  s p e c i a l -  
i z e d  c r o p  o r  l i v e s t o c k  u n i t s  from v a r i o u s  c l a s s e s  of d i v e r s i f i e d  u n i t s .  
When i n t e r e s t  f o c u s e s  on t h e  r e s u l t s  of d e c i s i o n s  by fa rm o p e r a t o r s ,  i t  
is e q u a l l y  i m p o r t a n t  t o  t r y  t o  c l a s s i f y  t h e  o p e r a t o r s  themse lves ,  a c c o r d i n g  
t o  f a c t o r s  which a r e  l i k e l y  t o  i n f l u e n c e  t h e i r  c h o i c e s  i n  p l a n n i n g  and d i r e c t -  
i n g  t h e i r  farm b u s i n e s s  a c t i v i t i e s .  A l l  of  t h e s e  v a r i a b l e s  w i l l  be  cons id -  
e r e d  i n  t h e  c l a s s i f i c a t i o n  of farm o p e r a t i n g  u n i t s  i n  E l  S a l v a d o r ,  b u t  be- 
f o r e  d i s c u s s i n g  them f u r t h e r ,  d e f i n i t i o n s  a r e  needed f o r  t h e  f a rm o p e r a t i n g  
u n i t  i t s e l f  and f o r  i ts  o p e r a t o r ,  a l s o  known a s  t h e  p roducer .  I n  examining 
t h e  r e a l  s i g n i f i c a n c e  o f  t h e s e  d e f i n i t i o n s ,  a  c o n s i d e r a b l e  s t a r t  w i l l  a l s o  
b e  r ~ a d e  toward i d e n t i f y i n g  t h e  t e n u r e  c l a s s e s  used i n  t h e  Census and i n  
t h e  p r e s e n t  a n a l y s i s .  

Def in ing  t h e  P roducer  - 
The 1961 A g r i c u l t u r a l  Census was based  on d e f i n i t i o n s  of t h e  p r o d u c e r  

and of h i s  farm u n i t  which co r respond  c l o s e l y  t o  t h o s e  used  i n  many o t h e r  
c o u n t r i e s  where recommendations of t h e  Uni ted  N a t i o n s  Food and A g r i c u l t u r e  
O r g a n i z a t i o n  (FAO) have been  whol ly  o r  s u b s t a n t i a l l y  adop ted .  The Census 
d e f i - n i t i o n  of t h e  p roducer  is a s  f o l l o w s :  

"The Producer  ( E l  P r o d u c t o r )  is t h e  n a t u r a l  o r  c o r p o r a t e  p e r s o n  who 
h a s  t h e  t e c h n i c a l  and economic  i n i t i a t i v e  and t h e  p r i n c i p a l  r e s p o n s i b i l i t y  
i n  management o f  t h e  farm b u s i n e s s  u n i t .  The p roducer  may manage t h e  u n i t  
p e r s o n a l l y  o r  through a  h i r e d  manager o r  pe r son  i n  charge ."  

It  s h o u l d  be  no ted  t h a t  t h e  landowner does  n o t  a u t o m a t i c a l l v  become 
t h e  p roducer  under t h i s  d e f i n i t i o n - - a  p o i n t  which i s  sometimes v e r v  d i f f i -  
c u l t  f o r  i n t e r v i e w e r s  i n  L a t i n  America t o  g r a s p ,  hecause  of  h i s  g e n e r a l  
p r e s t i g e  and t h e  e x t e n t  of t h e  c o n t r o l  which he is c a p a b l e  o f  e x e r c i s i n ~  
o v e r  t h e  use  o f  h i s  l ands .  I n  p r a c t i c e ,  o f  c o u r s e ,  t h e  p r i n c i p a l  respon-  
s i b i l i t y  f o r  management may p a s s  from t h e  landowner t o  a  cash  r e n t e r ,  a 
r e n t e r  paying i n  a  s p e c i f i c  q u a n t i t y  of p r o d u c t ,  a  s h a r e c r o p p e r ,  o r  a  pe r -  
son  making use  of t h e  l and  under  some o t h e r  form of  t e n u r e .  

h i m p o r t a n t  c l u e  t o  i d e n t i f y i n g  t h e  p roducer  i n  such  c a s e s  i s  t o  
i d e n t i f y  t h e  p r i n c i p a l  r i s k  b e a r e r .  O r d i n a r i l y ,  a  p e r s o n  who i n v e s t s  re-  
s o u r c e s  i n  p r o d u c t i o n  a c t i v i t i e s  f o r  h i s  own a c c o u n t  and a t  h i s  own r i s k  
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can be cons idered  t h e  person h o l d i n g  t h e  economic i n i t i a t i v e .  Such a  per-  
son cannot r e a l l y  avoid  r e s p o n s i b i l i t y  f o r  t h e  f i n a l  consequences o f  pro- 
d u c t i o n  d e c i s i o n s ,  a l though  he  may d e l e g a t e  much of t h e  a c t u a l  a d m i n i s t r a t i o n  
t o  a  h i r e d  manager o r  o t h e r  employee. I n  many c a s e s ,  of  c o u r s e ,  t h e  farm 
o p e r a t o r ' s  a c t i v i t i e s  i n c l u d e  no d i r e c t  p a r t i c i p a t i o n  i n  t h e  p h y s i c a l  work 
of c a r i n g  f o r  c rops  o r  l i v e s t o c k ,  b e i n g  l i m i t e d  s o l e l y  t o  c o n t r i b u t i o n s  
of an e n t r e p r e n e u r i a l  o r d e r .  

I n s t e a d  of b e i n g  a  n a t u r a l  pe rson ,  t h e  p roducer  may very  w e l l  be 
a  c o r p o r a t i o n  o r  p a r t n e r s h i p ,  r e p r e s e n t e d  by one o r  more e x e c u t i v e s ,  managers,  
o r  spokesmen. I n  such c a s e s ,  i t  may become r e l e v a n t  t o  c o n s i d e r  c h a r a c t e r -  
i s t i c s  and m o t i v a t i o n s  of both  t h e  o r g a n i z a t i o n s  and t h e  pe rsons  who r e p r e s e n t  
thqm. 

The 1961 Census recognized  a  s p e c i a l  type  of worker and p roducer ,  
known as t h e  Colono, who "(1)  r e s i d e s  permanently i n  a  r u r a l  p r o p e r t y ;  ( 2 )  
h a s  r e c e i v e d  from t h e  owner o r  manager of  such a  p r o p e r t y  one o r  more p a r c e l s  
of l a n d ,  of whatever  s i z e ,  f o r  a g r i c u l t u r a l  p r o d u c t i o n ;  and ( 3 )  pays  compen- 
s a t i o n  f o r  t h e  land he r e c e i v e s  i n  any form, be  i t  by work on t h e  p r o p e r t y ,  
by d e l i v e r y  of p a r t  o f  t h e  c r o p ,  o r  by some o t h e r  means." 

O r d i n a r i l y ,  t h e  colono i s  p r i m a r i l y  a farm l a b o r e r ,  who h a s  been 
g r a n t e d  a  s m a l l  r e s i d e n t i a l  s i t e  on a  r u r a l  p r o p e r t y  s o  t h a t  he w i l l  be 
a v a i l a b l e  f o r  employment by t h e  day when needed. .The minimum r e s i d e n t i a l  
s i t e  u s u a l l y  i n c l u d e s  a  s m a l l  a r e a  f o r  p r o d u c t i o n  of s u b s i s t e n c e  c rops .  
I n  a d d i t i o n ,  t h e  co lono  o f t e n  r e c e i v e s  a  l a r g e r  p l o t  of from 0.25 t o  3  h e c t a r e s  
o r  more, o r d i n a r i l y  f o r  p r o d u c t i o n  of c e r e a l s ,  f o r  which he may pay cash  
r e n t ,  a s h a r e  of t h e  c r o p ,  o r  a s p e c i f i e d  amount of  l a b o r .  

Sometimes a  f i e l d  t o  be d i v i d e d  i n t o  such p l o t s  i s  plowed and harrowed 
w i t h  t r a c t o r  equipment a t  t h e  expense of t h e  landowner, who may a l s o  con- 
t r i b u t e  a l l  o r  p a r t  of t h e  s e e d  and f e r t i l i z e r ,  e s p e c i a l l y  i f  he i s  t o  r e c e i v e  
solme s h a r e  of  t h e  crop.  I n  such c a s e s  i t  becomes a  moot q u e s t i o n  a s  t o  
whether  t h e  landowner, t h e  co lono ,  o r  bo th  shou ld  be  c o n s i d e r e d  t h e  producer .  
Borh may s h a r e  i n  t h e  d e c i s i o n s  and t h e  r i s k s  of  t h e  v e n t u r e ,  and i n  one 
s e n s e  a  p a r t n e r s h i p  has  been e s t a b l i s h e d ,  of ve ry  l i m i t e d  scope and f o r  
ve ry  l i m i t e d  o b j e c t i v e s .  The l and  i n v o l v e d ,  however, u s u a l l y  r e v e r t s  t o  
t h e  l a n d l o r d ' s  u n i t  a f t e r  t h e  h a r v e s t  of a  s i n g l e  c r o p ,  and crop r e s i d u e s  
may be grazed by t h e  l a n d l o r d ' s  l i v e s t o c k ;  hence ,  i t  seems more r e a s o n a b l e  
t o  c o n s i d e r  t h e  colono s h a r e c r o p p e r  as b e i n g  more a k i n  t o  a  l a b o r e r  remunerated 
on a  p r o f i t - s h a r i n g  b a s i s .  Much of t h e  r i s k ,  i n  t h e  f i n a l  a n a l y s i s ,  may 
a l s o  r e v e r t  t o  t h e  laxldlord,  s i n c e  he  commonly f e e l s  an  o b l i g a t i o n  t o  p r o v i d e  
enough f o o d s t u f f s  t o  a s s u r e  t h e  s u r v i v a l  o f  h i s  colonos  when c r o p s  a r e  
unfavorab le .  



Although t h e  colono-sharecropper  can seldom be  c o n s i d e r e d  a  f u l l y  
independent  p roducer ,  co lonos  who pay cash  r e n t  f o r  p l o t s  of  a p p r e c i a b l e  
s i z e  a r e  s c a r c e l y  d i s t i n g u i s h a b l e  from o t h e r  r e n t e r s  who do n o t  happen t o  
r e s i d e  on t h e  p r o p e r t y  where t h e i r  r e n t e d  l and  is l o c a t e d .  I n  bo th  c a s e s ,  
t h e  r e n t a l  agreement e x t e n d s  o n l y  t o  use  of  t h e  l a n d  f o r  p r o d u c t i o n  of a  
s p e c i f i c  c r o p ,  i n  a  s i n g l e  s e a s o n ,  w i t h  t h e  r e s u l t  t h a t  such  i n d i v i d u a l s  
may n o t  even be p r o p e r l y  c l a s s e d  a s  p roducers  th roughout  a  complete  a g r i -  
c u l t u r a l  y e a r .  For t h e  purposes  of t h i s  a n a l y s i s ,  t h e y  have been counted 
an!clng o t h e r  producers--a p rocedure  which l e a v e s  something t o  be d e s i r e d ,  
s i n c e  t h e i r  l a n d  may a c t u a l l y  p e r t a i n  t o  a  d i f f e r e n t  p r o d u c t i o n  u n i t  dur- 
i n g  p a r t  of t h e  a g r i c u l t u r a l  y e a r .  

Def in ing  t h e  Farm Opera t ing  Uni t  - 
The 1961 census  d e f i n i t i o n  of t h e  Farm O p e r a t i n g  Uni t  was a s  f o l l o w s :  - - 
The Farm O p e r a t i n g  Uni t  ( ~ x ~ l o t a c i d n  Agropecuar ia)  c o n s i s t s  of a l l  
l a n d  wholly o r  p a r t i a l l y  used f o r  a g r i c u l t u r a l  p r o d u c t i o n  by t h e  
p roducer ,  wi th  o r  w i t h o u t  t h e  a s s i s t a n c e  of  o t h e r s  and w i t h o u t  
r e f e r e n c e  t o  s i z e  o r  t i t l e .  It  may i n c l u d e  one o r  more l o t s  o r  
p a r c e l s ,  provided they  a r e  l o c a t e d  i n  a  s i n g l e  munic ip io  and a r e  
whol ly  under  a  s i n g l e  a d m i n i s t r a t i o n .  I t  is a l s o  p o s s i b l e  f o r  an  
o p e r a t i n g  u n i t  t o  ex tend  i n t o  two o r  more a d j o i n i n g  munic ip ios .  

T h i s  d e f i n i t i o n  c l e a r l y  e s t a b l i s h e s  t h e  census  u n i t  a s  b e i n g  one 
of a d m i n i s t r a t i o n  r a t h e r  than  of ownership.  A s i n g l e  u n i t  may combine bo th  
owned and r e n t e d  p a r c e l s ,  a s  l o n g  a s  t h e s e  a r e  o p e r a t e d  under  a  s i n g l e  manage- 
ment. On t h e  o t h e r  hand, a  g iven  p r o p e r t y  may be  d i v i d e d  among v a r i o u s  
o p e r a t i n g  u n i t s  i f  t h e  economic i n i t i a t i v e  is d i v i d e d  among v a r i o u s  i n d i v i d u a l s .  
Th.Ls a p p l i e s  e s p e c i a l l y  t o  s i m p l e  r e n t i n g  (a r rendamien to  s i m p l e ) ,  t o  s h a r e -  
c ropp ing  ( a p a r c e r f a ) ,  and t o  t h e  u s e  of land by co lonos  ( c o l o n a t o ) .  

The c a s e  of s i m p l e  r e n t i n g  r e p r e s e n t s  t h e  t r a n s f e r  of  l a n d  u s e  r i g h t s  
f o r  s p e c i f i e d  purposes  d u r i n g  t h e  growing s e a s o n  of a  p a r t i c u l a r  c rop  o r  
f o r  an e n t i r e  y e a r ,  i n  c o n s i d e r a t i o n  f o r  which t h e  r e n t e r  d e l i v e r s  t o  t h e  
owner a  s p e c i f i e d  q u a n t i t y  of money, a s p e c i f i e d  q u a n t i t y  of  p r o d u c t s ,  o r  
a  combination of bo th .  I n  a few c a s e s  encoun te red  i n  t h e  f i e l d  s u r v e y ,  
t h e  term was ex tended  t o  i n c l u d e  l a n d  ceded w i t h o u t  s p e c i f i c  c o n s i d e r a t i o n ,  
u s u a l l y  t o  a  r e l a t i v e  o r  f r i e n d  of  t h e  owner. sharecrop pin^ was a l s o  con- 
s i d e r e d  a  s p e c i a l  form of  r e n t i n g ,  a l t h o u g h  i t  i s  n o t  e n t i r e l y  c l e a r  t h a t  
s h a r e c r o p p i n g  was t o  be  i n c l u d e d  i n  t h e  c a t e g o r y  of s i m p l e  r e n t i n g  under  
t h e  census  d e f i n i t i o n .  

I n  any e v e n t ,  t h e  c a s e  of s h a r e c r o p p i n g  is  c h a r a c t e r i z e d  by t h e  d e l i v -  
e r y  of some p r o p o r t i o n a l  p a r t  of t h e  h a r v e s t  from r e n t e d  l and .  I n  E l  Sa l -  
v a d o r ,  such an arrangement seldom i f  e v e r  e x t e n d s  t o  more t h a n  one o r  two 



crops  produced d u r i n g  a  s p e c i f i c  h a r v e s t  s e a s o n ,  s o  t h e r e  a r e  few i f  any 
r e n t e r s  cor responding  t o  t h e  North American s h a r e  t e n a n t ,  who t a k e s  o v e r  
an e n t i r e  farm u n i t  and o p e r a t e s  i t  d u r i n g  a  p e r i o d  of s e v e r a l  y e a r s ,  paying 
a s h a r e  of t h e  t o t a l  o u t p u t  as r e n t .  I n  E l  Sa lvador  e i t h e r  a colono o r  
a n o n r e s i d e n t  r e n t e r  may con t inue  a s  a  s h a r e c r o p p e r  on t h e  same p r o p e r t y  
f o r  s e v e r a l  y e a r s ,  b u t  normal ly  he w i l l  work on ly  a  s m a l l  f r a c t i o n  of  t h e  
t :o ta l  p r o p e r t y  i n  any one y e a r ,  and h i s  a s s i g n e d  a r e a  w i l l  probably  n o t  
remain t h e  same f o r  more than  a y e a r  o r  two. 

A s  a l r e a d y  no ted ,  t h e  colono-sharecropper ,  l i k e  o t h e r  s h a r e c r o p p e r s ,  
can s c a r c e l y  be cons idered  a  wholly independent  producer .  Commonly, he  
may choose t h e  c u l t u r a l  p r a c t i c e s  t o  be fol lowed f o r  h i s  p a r t i c u l a r  c r o p ,  
and he has  a  c o n s i d e r a b l e  r e s p o n s i b i l i t y  f o r  t h e  d e t a i l e d  t iming  and e x e c u t i o n  
of t h e s e  p r a c t i c e s .  lie h a s  l i t t l e  t o  s a y ,  however, abou t  t h e  b a s i c  sys tem 
of l a n d  management o v e r  t h e  long  term,  s i n c e  t h i s  is  determined by t h e  land- 
owner. Perhaps  i t  is most r e a l i s t i c  t o  t h i n k  of t h e  s h a r e c r o p p e r  as an 
a s s o c i a t e  p roducer ,  whose a c t i v i t i e s  a r e  s u b o r d i n a t e d  t o  a c o n s i d e r a b l e  
degree  of c o n t r o l  by t h e  landowner. However, s i n c e  u n i t s  o p e r a t e d  by colonos  
were t r e a t e d  a s  s e p a r a t e  o p e r a t i n g  u n i t s  i n  t h e  c e n s u s ,  a  similar procedure  
was adopted f o r  t h e  p r e s e n t  a n a l y s i s .  

I n  c e r t a i n  c a s e s ,  t h e  census  d e f i n i t i o n  of a  farm is t o o  narrow t o  
r e f l e c t  t h e  complete o p e r a t i n g  u n i t  from t h e  p o i n t  o f  view of management. 
An example is prov ided  by t h e  landowner o r  r e n t e r  who engages i n  a g r i c u l -  
t u r a l  p r o d u c t i o n  on two o r  more p a r c e l s  n o t  i n  con t iguous  munic ip ios .  Such 
c a s e s  a r e  n o t  uncommon i n  E l  Sa lvador .  Notes made i n f o r m a l l y  i n  t h e  c o u r s e  
of t h e  f i e l d  s u r v e y  i n d i c a t e  t h a t  a t  l e a s t  20 of  t h e  300 o p e r a t o r s  had one 
o r  more a d d i t i o n a l  u n i t s  i n  noncont iguous  munic ip ios ,  and o t h e r  m u l t i p l e  
h o l d i n g s  r e p r e s e n t e d  i n  t h e  sample may have remained u n i d e n t i f i e d .  

I n  E l  Sa lvador ,  a s  i n  many o t h e r  c o u n t r i e s ,  t h e r e  a r e  a l s o  many farm 
b u s i n e s s e s  which a r e  p a r t i a l l y  r e l a t e d ,  from a  management v iewpoin t ,  t o  
o t h e r  o p e r a t i n g  u n i t s  w i t h i n  a g r i c u l t u r e  o r  o u t s i d e  of t h e  a g r i c u l t u r a l  
s e c t o r .  A s imple  example is prov ided  by one of t h e  s u r v e y  responden ts  i n  
J i q u i l i s c o ,  who r e g u l a r l y  o p e r a t e s  20 manzanas of l a n d  which he  owns, and 
who a l s o  formed a  temporary p a r t n e r s h i p  w i t h  a  r e l a t i v e  n o t  o f  h i s  imme- 
d i a t e  fami ly  f o r  t h e  s o l e  purpose  of growing c o t t o n  on a l a r g e  t r a c t  of  
r e n t e d  l a n d  d u r i n g  t h e  1968 c rop  season.  Under census  p rocedures  t h e s e  
a r e  p r o p e r l y  t r e a t e d  a s  s e p a r a t e  o p e r a t i n g  u n i t s ,  b u t  from a management 
v iewpoint  they a r e  by no means whol ly  independent .  

I n  a n o t h e r  c a s e ,  a  s u c c e s s f u l  f a rmer  h a s  been h e l p i n g  each of h i s  
s e v e r a l  sons  t o  e s t a b l i s h  themselves  a s  farm o p e r a t o r s .  Some of  t h e  s o n s  
a r e  now landowners,  some a r e  r e n t e r s ,  and some f i t  t h e  d e f i n i t i o n  of colonos  
r e s i d e n t  on t h e i r  f a t h e r ' s  p r o p e r t y ,  y e t  a l l  a s s i s t  t h e i r  f a t h e r  i n  t h e  
farming o p e r a t i o n s  on l and  which remains under  h i s  c o n t r o l .  Each s o n  is  
p r i m a r i l y  concerned w i t h  managing h i s  own farming a c t i v i t i e s ,  b u t  he is  a t  



l e a s t  s e c o n d a r i l y  concerned w i t h  t h e  management and s u c c e s s  of t h e  f a t h e r ' s  
b u s i n e s s ,  and t h e  r e v e r s e  is a l s o  t r u e .  Much more complex c a s e s  of i n t e r -  

1 / l o c k i n g  farm o p e r a t i n g  u n i t s  a r e  f r e q u e n t l y  encountered. -  

Farm o p e r a t o r s  a l s o  may have e x t e n s i v e  i n t e r e s t s  i n  n o n a g r i c u l t u r a l  
o p e r a t i n g  u n i t s .  I n  some c a s e s ,  such u n i t s  i n v o l v e  marke t ing  o r  p r o c e s s i n g  
s e r v i c e s  f o r  a g r i c u l t u r a l  p r o d u c t s ,  such as prov ided  by a r i c e  m i l l ,  a s u g a r  
m i l l ,  o r  a  jam-making p l a n t ;  i n  o t h e r  c a s e s  t h e  a c t i v i t y  i s  much l e s s  c l o s e -  
l y  r e l a t e d  t o  t h e  a g r i c u l t u r a l  s e c t o r .  Among t h e  farm o p e r a t o r s  encount-  
e r e d  i n  t h e  f i e l d  s u r v e y  were t h e  owner a n d - o p e r a t o r  o f  a  bus  l i n e ,  a  c a t t l e  
d e a l e r ,  many small merchan t s ,  t h e  p r o p r i e t o r  o f  a  d e n t a l  l a b o r a t o r y ,  s e v e r a l  
pe r sons  w i t h  e x t e n s i v e  h o l d i n g s  of c i t y  r e n t a l  p r o p e r t y ,  and v a r i o u s  pro- 
f e s s i o n a l s  such a s  p h y s i c i a n s  and lawyers .  The farms of such i n d i v i d u a l s  
can s c a r c e l y  be c o n s i d e r e d  comple te ly  independen t  economic o p e r a t i n g  u n i t s  , 
inasmuch as t h e  p r o p r i e t o r s  a r e  s u b j e c t  t o  c o n t i n u i n g  i n c e n t i v e s  f o r  r e a l l o -  
c a t i n g  t h e i r  t o t a l  r e s o u r c e s  of c a p i t a l ,  m a n a g e r i a l  e f f o r t ,  and l a b o r  among 
t h e  s e v e r a l  e n t e r p r i s e s .  

I n  many r e s p e c t s ,  t h e n ,  t h e  census  d e f i n i t i o n  of  a  farm o p e r a t i n g  
u n i t  is a r a t h e r  a r b i t r a r y  n e c e s s i t y  f o r  purposes  of enumera t ion  and c l a s s i -  2 u f i c a t i o n ,  r a t h e r  than  an e x a c t  means of i d e n t i f y i n g  independen t  and whol ly  
meaningful  u n i t s  of a d m i n i s t r a t i o n .  I n  some c a s e s ,  a  s i n g l e  complement 
of  r e s o u r c e s  is s u b j e c t  t o  a l l o c a t i o n  and r e a l l o c a t i o n  among p a r t i a l l y  
s e p a r a t e  u n i t s  of  t h e  same e n t r e p r e n e u r ;  i n  many o t h e r  c a s e s ,  p r o d u c t i o n  
a c t i v i t i e s  on a  g i v e n  u n i t  r e s u l t  from t h e  j o i n t  d e c i s i o n s  of semi- 
independent  p r o d u c e r s  and r e s o u r c e  owners. I n  e i t h e r  e v e n t ,  t h e  d e c i s i o n  
maker may f a c e  more complex problems t h a n  t h o s e  - F  t h e  t y p i c a l  f i r m  con- 

$ s i d e r e d  i n  c o n v e n t i o n a l  economic t h e o r y .  

Moreover, i f  i t  i s  t r u e  t h a t  t h e  farm b u s i n e s s  a s  d e f i n e d  bv t h e  
census  is  n o t  n e c e s s a r i l y  an independen t  management u n i t  r e f l e c t i n g  t h e  
t o t a l  p r o d u c t i v e  a c t i v i t y  of  t h e  o p e r a t o r ,  i t  i s  even more t r u e  t h a t  t h e  
e a r n i n g s  from t h a t  b u s i n e s s  may n o t  r e p r e s e n t  t h e  t o t a l  income o f  t h e  farm 
f a m i l y .  T h i s  is  s i g n i f i c a n t  because  problems o f  p h y s i c a l  p r o d u c t i v i t y  and 
of human w e l f a r e  must a lmost  a lways  r e c e i v e  j o i n t  c o n s i d e r a t i o n  i n  p l a n n i n g  
p u b l i c  p o l i c i e s  f o r  a g r i c u l t u r e .  Ir. a n a l y s e s  r e l a t i n g  t o  t h e  b u l k  of t h e  
r u r a l  a r e a s  of t h e  Uni ted  S t a t e s ,  i t  h a s  been  customary,  and n o t  g r o s s l y  
i n a c c u r a t e ,  t o  t r e a t  t h e  l a n d  ownership  u n i t ,  t h e  farm o p e r a t i n g  u n i t ,  and 
t h e  f a m i l y  income u n i t  a s  a lmos t  synonymous. The e x i s t e n c e  of  t e n a n t  f a rmers  
and income from o f f - f a r m  employme k t  h a s  been r e c o g n i z e d ,  o f  c o u r s e ,  b u t  
the full-time owner-operator h a s  Jeen  t h e  s t e r e o t y p e  of  North American a g r i -  
c u l t u r e .  I n  many p a r t s  of L a t f n  America, i n c l u d i n g  E l  S a l v a d o r ,  on t h e  
o t h e r  hand, h e  may r e p r e s e n t  o n l y  a m i n o r i t y  of  a l l  fa rm o p e r a t o r s .  Thus,  
t h e  s i z e  and income p o t e n t i a l  of  farm o p e r a t i n g  u n i t s  i n  E l  S a l v a d o r  canno t  
a u t o m a t i c a l l y  be r e l a t e d  t o  t h e  w e l f a r e  s t a t u s  o f  t h e  o p e r a t o r s  and t h e i r  
f a m i l i e s .  

'11 .- See ,  f o r  example,  a  c a s e  from t h e  ~ i b a n a  of  ~ o g o t i ,  c i t e d  by Wheeler and 
Guerra  i n  Admin i s t rac ibn  R u r a l  e n  la  Reforma A g r a r i a  y e l  D e s a r r o l l o  ~ c o n 6 r n i c 0 ,  
F a c u l t a d  Nac iona l  d e  Agronomfa, P lede l l in ,  Colombia (1963) Chap te r  V I .  



The Loca t ion  V a r i a b l e  - 
The 1961  census  p r o v i d e s  c o n s i d e r a b l e  i n f o r m a t i o n  abou t  farm o p e r a t i n g  

u n i t s  i n  each of  t h e  14 depar tamentos  and 261 munic ip ios  of  E l  Sa lvador .  
These d a t a  s u g g e s t  t h a t  t h e r e  is  more v a r i a b i l i t y  w i t h i n  t h e  departamen- 
t o s  than  among them. The t o t a l  a g r i c u l t u r e  of t h e  coun t ry  is  s c a r c e l y  homo- 
geinous, b u t  t h e r e  is  l i t t l e  t h a t  can be done t o  i d e n t i f y  a  few s h a r p l y  d e f i n e d  
major r e g i o n s .  A c o a s t a l  p l a i n  e x t e n d s  a l o n g  much of  t h e  s o u t h e r n  p a r t  
of  t h e  c o u n t r y ,  and a  c h a i n  of  mountains marks t h e  n o r t h e r n  ( p a r t i a l l y  unde- 
f i n e d )  b o r d e r  w i t h  ilonduras. A number of r i v e r  v a l l e y s  t r a v e r s e  t h e  c o u n t r y  
i n  a  g e n e r a l l y  n o r t h  t o  s o u t h  d i r e c t i o n ,  and a  c h a i n  o f  h i l l y  a r e a s  runn ing  
from e a s t  t o  wes t  a c r o s s  t h e  c e n t r a l  p a r t  o f  t h e  c o u n t r y  c o n t a i n s  t h e  b u l k  
o f  t h e  c o u n t r y ' s  c o f f e e  and c i t r u s  p l a n t a t i o n s .  P r o d u c t i o n  of corn is almost  
u n i v e r s a l ,  and c a t t l e  p r o d u c t i o n  is a lmos t  a s  wide ly  d i s t r i b u t e d ,  w h i l e  
most o t h e r  a g r i c u l t u r a l  e n t e r p r i s e s  a r e  found on such  a  l i m i t e d  and s c a t t e r e d  
b a s i s  a s  t o  have no  r e a l  r e g i o n a l  a i f  f e r e n t i a t i o n .  

For t h e s e  r e a s o n s ,  i t  proved i m p r a c t i c a l  t o  f o l l o w  t h e  o r i g i n a l  i n -  
t e n t i o n  of  conduc t ing  t h e  f i e l d  s u r v e y  i n  abou t  f o u r  sample munic ip ios  r e p r e -  
s e n t i n g  a s  many d i s t i n c t l y  d i f f e r e n t  a r e a s  o r  r e g i o n s .  I n s t e a d ,  t h e  su rvey  
was s p r e a d  o v e r  a  t o t a l  o f  s i x  munic ip ios  i n  d i f f e r e n t  p a r t s  of t h e  c o u n t r y .  

Each o f  t h e  chosen munic ip ios  i n c l u d e d  a  c o n s i d e r a b l e  a r e a  o f  C l a s s  
I ].and, a s  i d e n t i f i e d  i n  a  l a n d  use c a p a b i l i t y  map p r e ~ a r e d  under  t h e  
jo i .n t  a u s p i c e s  of v a r i o u s  i n t e r n a t i o n a l  o r g a n i z a t i o n s . l /  Areas of ve ry  
l i m i t e d  a g r i c u l t u r a l  p ~ t e r + ~ s l  were purpose ly  u n d e r - r e p r e s e n t e d ,  inasmuch 
a s  a n  impor tan t  purpose  of t h e  su rvey  w a s  t o  throw l i g h t  on p o s s i b i l i t i e s  
f o r  i n t e n s i f i e d  agr l . cu l tu ra1  p r o d u c t i o n .  The p r i n c i p a l  c o f f e e  a r e a s  were 
a l s o  under - represen ted ,  p a r t l y  because  o f  t h e i r  r e s t r i c t e d  o p p o r t u n i t i e s  
f o r  d r a s t i c  change and p a r t l y  because  a  Uni ted Nat ions  team i s  c u r r e n t l y  
e x m i n i n g  d i v e r s i f i c a t i o n  o p p o r t u n i t i e s .  The g e o g r a p h i c  d i s t r i b u t i o n  
of  t h e  s i x  munic ip ios  a p p e a r s  i n  F i g u r e  1. 

Although each o f  t h e  s i x  munic ip ios  h a s  i ts d i s t i n c t i v e  c h a r a c t e r -  
i s t i c s ,  t h e  r e s u l t s  o f  t h e  f i e l d  s t u d y  o f f e r e d  no i m p e l l i n g  r e a s o n s  f o r  
devo t ing  much space  i n  t h i s  r e p o r t  t o  s e p a r a t e  a n a l y s e s  o f  t h e  r e s u l t s .  
Hence, d a t a  from t h e  s i x  m u n i c i p i o s  were p r e s e n t e d  i n  c o n s o l i d a t e d  
form. J i q u i l i s c o ,  Honcagua, Caluco,  and Nueva ~ o n c e ~ c i d n  f a l l  i n  zones 
c l a s s i f i e d  a s  hav ing  a  h o t  c l i m a t e ,  w h i l e  E l  P o r v e n i r  and Cojutepeque 
have somewhat c o o l e r  c l i m a t e s .  The l a t t e r  munic ip io  is  i n  broken t e r r a i n  
n o t  f a r  from San Sa lvador  and h a s  c o n s i d e r a b l e  p r o d u c t i o n  of  c o f f e e ,  o r a n g e s ,  
and v a r i o u s  o t h e r  f r u i t s  and v e g e t a b l e s .  Caluco is  s l i g h t l y  f u r t h e r  removed 
from San Sa lvador  and h a s  s i z a b l e  a r e a s  of  w e l l  wa te red  p a s t u r e s  used  
f o r  f l u i d  milk  p r o d u c t i o n ,  w i t h  a  s c a t t e r i n g  of  cocodut  palms i n t e r s p e r s e d  
i n  t h e  p a s t u r e s .  J i q u i l i s c o  is  an impor tan t  c o t t o n  p roducer  on t h e  c o a s t a l  

1/ Hector ~ o n z k l e z  Luna (1968).  ~ o n i f i c a c i 6 n  Agropecuar ia  y F o r e s t a l  e n  - 
E l  Sa lvador :  Guia p a r a  una P l a n i f i c a c i d n  d e l  uso de  l a  t i e r r a .  I n s t i t u t o  - - -- - --- - - - - 
In te ramer icano  de  C i e n c i a s  ~ ~ r f c o l a s  de  l a  O.E.A. ,  T u r r i a l b a ,  Costa  Rica .  



p l a i n ,  while  t he  remaining t h r e e  municipios a r e  p r i n c i p a l l y  devoted t o  
t he  product ion of c e r e a l s  and c a t t l e .  Few sharp  d i f f e r e n c e s  i n  s i z e  of 
unit:, t enu re ,  and o t h e r  c h a r a c t e r i s t i c s  s tood out  i n  t h e  d a t a  ob ta ined  
from farms i n  t he  s i x  municipios ,  a l though they were by no means completely 
uniform. 

The S ize  Var iab le  

The 227,000 u n i t s  enumerated i n  t he  1961 census ranged i n  s i z e  
from smal l  f r a c t i o n s  of  a h e c t a r e  t o  more than 5,000 h e c t a r e s .  Nearly 
h a l f  t he  t o t a l  number of u n i t s  were of  less than 1 h e c t a r e  i n  s i z e .  Observa- 
t i o n s  made e a r l y  i n  t h e  course  of t h e  f i e l d  survey confirmed the  suppos i t i on  
t h a t  product ion from such p l o t s  is l i m i t e d  t o  s a t i s f y i n g  a p a r t  of t h e  
subs i s t ence  needs of colonos,  o t h e r  farm l a b o r e r s ,  and some n o n a g r i c u l t u r a l  
workers who r e s i d e  i n  r u r a l  a r e a s ,  wi th  almost none of t h e  ou tput  moving 
i n t a  commercial channels .  Such u n i t s  were c l a s s e d  a s  "Very Small" f o r  
t h e  purpose of  t h e  p re sen t  a n a l y s i s ,  and were no t  r ep re sen t ed  i n  t h e  sample 
of producers  in te rv iewed i n  t h e  f i e l d  survey.  I n  many r e s p e c t s ,  however, 
t h e  107,000 o r  more ve ry  sma l l  producers  f ace  circumstances and problems 
e s s e n t i a l l y  s i m i l a r  t o  those  of an important  f r a c t i o n  of t h e  next  l a r g e r  
s i z e  group. 

The bulk of t he  farm u n i t s  covered i n  t h e  f i e l d  survey ranged between 
1 and 500 h e c t a r e s  i n  s i z e ,  and were subdivided i n t o  "Small", "~ed ium"  
and "Large" groups f o r  purpose of a n a l y s i s .  The c l a s s  l i m i t s  and numbers 
of sample farms f o r  each s i z e  group, and t h e  corresponding number of u n i t s  
r epo r t ed  i n  t h e  1961 census,  a r e  a s  fo l l ows :  

Group S i ze  Range Units  i n  Sample Units  i n  
-- I n  Hectares  Pre l iminary  De ta i l ed  Census 

Large 50 t o  499.9 

The schedules  from t h e  pre l iminary  survey were examined i n  some 
d e t a i l  be fo re  t he  upper and lower l i m i t s  f o r  t h e  medium group were f i n a l l y  
e s t a b l i s h e d .  A t  f i r s t ,  i t  seemed mJre p l a u s i b l e  t o  set t h e  lower l i m i t  
f o r  i h i s  c l a s s  a t  5 hec t a r e s .  Thr. p o s s i b i l i t y  of e s t a b l i s h i n g  two in t e rmed ia t e  
c l a s s e s  with l i m i t s  of  5 t o  19.9 h e c t a r e s  and 20 t o  49.9 o r  99.9 h e c t a r e s  
was a l s o  considered.  Examination of t h e  r eco rds  suggested t h a t  many of  
t he  u n i t s  i n  t h e  5 t o  9.9 h e c t a r e  class were much l i k e  t hose  under t h e  
5 h e c t a r e  l i m i t  except  f o r  t he  a d d i t i o n  of a few more h e c t a r e s  of rough 
graz ing  l and ,  whereas those  t o  50 h e c t a r e s  o r  more resembled t h e  u n i t s  
of 100 t o  200 o r  more h e c t a r e s  r a t h e r  c lo se ly .  A f t e r  s e t t i n g  t h e  upper 
l i m i t  of t he  sma l l  group a t  9.9 h e c t a r e s  and t h e  lower l i m i t  of  t h e  l a r g e  
group a t  50 h e c t a r e s ,  no f u r t h e r  subd iv i s ion  of t he  middle group seemed 
warranted.  



The census  enumera t ion  a l s o  i n c l u d e d  314 u n i t s  o f  500 h e c t a r e s  
o r  more. As t h e  f i e l d  s u r v e y  i n s t r u m e n t s  and p r o c e d u r e s  were n o t  s p e c i f i c -  
a l l y  d e s i g n e d  f o r  t h e  complex management s i t u a t i o n s  sometimes e n c o u n t e r e d  
on such l a r g e  u n i t s ,  p a r t i c u l a r l y  i n  a r e a s  of  c o t t o n  p r o d u c t i o n ,  t h e  i n t e r  
v i e w e r s  i n  J i q u i l i s c o  and hloncagua were i n s t r u c t e d  t o  a v o i d  t h e s e  v e r y  
l a r g e  u n i t s .  I n  Ca luco ,  E l  P o r v e n i r ,  and Nueva ~ o n c e p c i & ,  however,  a 
t o t a l  of  1 0  v e r y  l a r g e  u n i t s ,  a l l  w i t h  c o n s i d e r a b l e  emphasis  on l i v e s t o c k  
and w i t h  l a r g e  a r e a s  i n  rough g r a z i n g  l a n d ,  a p p e a r e d  i n  t h e  p r e l i m i n a r y  
s u r v e y ,  and one o f  t h e  o p e r a t o r s  was i n t e r v i e w e d  i n  t h e  more d e t a i l e d  
s u r v e y .  

The t o t a l  number o f  s c h e d u l e s  t aken  i n  t h e  p r e l i m i n a r y  s u r v e y  was 
r educed  by f i v e ,  owing t o  t h e  f a c t  t h a t  t h r e e  showed n o  p r o d u c t i o n ,  one 
was a d u p l i c a t e ,  and one proved t o  be  p a r t  o f  a n o t h e r  u n i t .  

The Tenure  V a r i a b l e  

To p e r m i t  compar isons  w i t h  c e n s u s  d a t a ,  t h e  o p e r a t o r  o f  each  sample  
u n i t  w a s  c l a s s i f i e d  a s  be ing  a n  "Owner" ( P r o p i e t a r i o ) ,  "Renter"  (Arrenda- 
t a r i o  s i m p l e ) ,  " P a r t  Owner" (Propie tar io-Arrendatar io  s i m p l e ) ,  o r  "Colono- 
r e n t e r "  (Col_ono) . 

I n  a d d i t i o n  t o  t h e  l a n d  o p e r a t e d  by owners ,  r e n t e r s ,  and c o l o n o s ,  
t h e  1 9 6 1  c e n s u s  found a  c o n s i d e r a b l e  a r e a  o p e r a t e d  under  some o t h e r  form 
of t e n u r e  ( o t r a  - -- forma' such  as l and  used  under  a l a n d  p u r c h a s e  agreement  
(Arrendamiento  con promesa  d e  v e n t a )  o r  l a n d  i n  a n  u n d i v i d e d  e s t a t e  
( s u c e s i d n ) .  Presumably t h e  " o t h e r "  c a t e g o r y  might a l s o  i n c l u d e  c e r t a i n  
p u b l i c  l a n d s  o r  i n s t i t u t i o n a l  f a rms .  For purposes  o f  summarizing t h e  
f i e l d  s u r v e y ,  u n i t s  h e l d  under  a  p u r c h a s e  agreement  were c o u n t e d  a s  r e n t e d  
p a r c e l s ,  i n  keep ing  w i t h  t h e  l i t e r a l  meaning o f  t h e  l o c a l  t e rmino logy ,  
whereas  l a n d  used by an h e i r  t o  a n  u n d i v i d e d  e s t a t e  was considered a s  i n  
u s e  by t h e  owner,  and hence  n o t  under  a  s e p a r a t e  a d m i n i s t r a t i o n  from any 
o t h e r  l a n d  which t h e  same i n d i v i d u a l  may have been u s i n g .  

The number of sample u n i t s  w i t h  less t h a n  500 h e c t a r e s  i n  each  
of f o u r  t e n u r e  g roups  a p p e a r s  below, t o g e t h e r  w i t h  t h e  numbers o f  c e n s u s  
u n i t s  i n  t h e  f i v e  rough ly  s i m i l a r  c l a s s e s :  



Group 

Owners 

P a r t  Owners 

Renters 

Colonos-Renters 

Others 

To ta l s  

Units  i n  Sample ( 1  t o  500 Hectares )  

Prel iminary Deta i led  

19 2 46 

I ln i t s  i n -$e_"_s~  - - - -- - . 

( 1  t o  500 Hectares)  

60,754 

22,119 

19,010 - 

13,322 ' 

4,323 

119,528 

Among the  314 census u n i t s  w i th  more than 500 h e c t a r e s ,  only 15  
were opera ted  by r e n t e r s  o r  p a r t  owners, and a l l  10  of t he  sample u n i t s  
i n  t h i s  s i z e  range were f u l l  owners. 

A f t e r  comparing t h e  d i s t r i b u t i o n  of the  sample farms wi th  t he  
census d i s t r i b u t i o n ,  i t  seemed adequate  f o r  t he  p r e s e n t  a n a l y s i s  t o  combine 
them i n t o  two groups--those with r e l a t i v e l y  s ecu re  t enu re  and those  w i t h  
r e l a t i v e l y  i n s e c u r e  tenure .  Producers who owned a l l  o r  more than h a l f  
of the  l and  they ope ra t ed ,  p lu s  those  wi th  r en t ed  land under a purchase 
agreement, were inc luded  i n  t he  f i r s t  group, a long  wi th  a few who were 
t e c h n i c a l l y  r e n t e r s  b u t  who seemed t o  have r e l a t i v e l y  s e c u r e  t enu re  by 
v i r t u e  of r e n t i n g  land from a p a r e n t  o r  c l o s e  r e l a t i v e .  Other  r e n t e r s  
and colono-renters  were placed i n  the  second group. A l toge the r ,  only 
57 u n i t s  f e l l  i n  the  second group, b u t  most of them were sma l l  i n  s i z e ,  
wi th  t he  r e s u l t  t h a t  25 pe rcen t  of the  sma l l  ope ra to r s  had t o  contend 
wi th  r e l a t i v e l y  i n secu re  t enu re .  

En te rp r i s e  Combinations 

The problems of managing a s ing le -product  farm a r e  o f t e n  s i m p l e r ,  
o r  a t  l e a s t  d i f f e r e n t ,  than the  problems of managing a h igh ly  d i v e r s i f i e d  
bus ines s .  An o p e r a t o r  can develop a cons iderab le  amount of s p e c i a l i z e d  
t e c h n i c a l  knowledge wi th  r e f e r ence  t o  a s i n g l e  e n t e r p r i s e ,  f o r  example, 
more e a s i l y  than he can f o r  each of the s i x  o r  e i g h t  e n t e r p r i s e s  encoun- 
t e r e d  on many gene ra l  farms. I n  some c a s e s ,  he can a l s o  a f f o r d  more 
s p e c i a l i z e d  equipment. On t he  o t h e r  hand, s p e c i a l i z a t i o n  i n  a s i n g l e  
c rop  seldom permits  f u l l  u t i l i z a t i o n  of a permanent l a b o r  f o r c e ,  and 
r i s k s  a r e  o f t e n  h igh .  The degree of s p e c i a l i z a t i o n  i s  t h e r e f o r e  an important 
element i n  many c l a s s i f i c a t i o n s  of farms according t o  type.  
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I n  some cases  t h e r e  is a l s o  good reason f o r  c l a s s i f y i n g  farms 
=cording t o  s p e c i f i c  e n t e r p r i s e  combinations. The corn-hog farm of 
e midwestern United S t a t e s ,  f o r  example, had a permanent i d e n t i t y  which 
s very d i f f e r e n t  from t h a t  of a g r e a t  p l a i n s  wheat farm o r  a New England 
i r y  farm. A co f f ee  f i n c a  i n  Colombia is a l s o  e a s i l y  d i s t i ngu i shed  
m a c a t t l e  hacienda.  On the  o t h e r  hand, some s t u d i e s  c l a s s i f i e d  farms 
lons iderable  d e t a i l  according t o  e n t e r p r i s e  combinations which proved 
e r a t h e r  t r a n s i t o r y .  When the farm resources and o rgan iza t ion  permit 

easy s r l b s t i t u t i o n  of one crop f o r  another ,  a u s e f u l  c l a s s i f i c a t i o n  should 
o r d i n a r i l y  be broad enough t o  remain cons tan t  over  a per iod  of yea r s .  

A f t e r  cons iderable  t e s t i n g  of more d e t a i l e d  a l t e r n a t i v e s ,  i t  was 
concluded t h a t  t h e r e  would be l i t t l e  advantage i n  d iv id ing  the  sample 
farms i n t o  more than  fou r  p r i n c i p a l  groups based on e n t e r p r i s e  combina- 
t i o n s .  The fou r  groups a r e  as fol lows:  

A. Farms wi th  c e r e a l s  only ( inc lud ing  dry beans,  which a r e  o f t e n  
p l an ted  i n  a s s o c i a t i o n  wi th  corn) .  

B. Farms with permanent crops only ( p r i n c i p a l l y  co f f ee  farms, 
which o f t e n  have c i t r u s  and bananas o r  p l a t ano  a s s o c i a t e d  
wi th  the  co f f ee ) .  

C. Other farms without  a conmrercial l i v e s t o c k  e n t e r p r i s e .  
D. Farms wi th  commercial l i v e s t o c k  (usua l ly  b u t  n o t  always w i t h  

c rops ) .  

The f i r s t  of t h e  four  groups inc ludes  a l a r g e  s h a r e  of t h e  small 
f a r m  and many of  the  medium farms i n  a r eas  where co f f ee  is n o t  grown. 
Farms of t h e  second group were n o t  numerous i n  any of t h e  s i x  municipios 
except  Cojutepeque, bu t  a cons iderable  number of them a r e  probably t o  
be found i n  o t h e r  a r eas  where co f f ee  is important .  The t h i r d  group inc ludes  
a number of producers wi th  important  c o t t o n  e n t e r p r i s e s ,  and a number 
of c e r e a l  growers who have added watermelons o r  one o r  two o t h e r  crops 
t o  t h e i r  e n t e r p r i s e  combination. It would a l s o  inc lude  a n m b e r  of suga r  
cane producers .  Farms i n  a l l  t h r e e  of these  groups f r equen t ly  have a 
cow o r  two, a few chickens,  and perhaps some p i g s ,  t o  provide mi lk ,  eggs 
and meat f o r  home we, b u t  they have no apprec i ab le  income from l i v e s t o c k  
production. A l a r g e  number a l s o  have a yoke o r  more of oxen, mainly 
f o r  work on t h e  farm, b u t  a l s o  sometimes a v a i l a b l e  f o r  performing h i r e d  
c a r t i n g  o r  o t h e r  work. 

The f o u r t h  group inc ludes  a l l  farms wi th  commercial l i ves tock .  
TWO of t h e  sample u n i t s  i n  t h i s  group had small swine e n t e r p r i s e s  and 
a t h i r d  had a commercial l ay ing  f l o c k ;  a l l  t he  rest had c a t t l e  herds .  
Nearly a l l  t he  c a t t l e  herds  produce some milk f o r  sale, although in f r equen t ly  
from caws of t r u e  da i ry  breeding.  A l l  10 of the  very l a r g e  farms and 
42 of t h e  50 l a r g e  farms f e l l  i n  the f o u r t h  group, a long wi th  50 of t he  
medium farms and 25 of t h e  sma l l  ones. Only 20 of t h e  127 producers  
i n  the f o u r t h  group grew no crops ,  and some of these  appeared t o  be i n  
a t r a n s i t i o n a l  s t a g e  of o rgan iza t ion  . 6ES A 



The E n t r e p r e n e u r i a l  S t a t u s  o f  t h e  O p e r a t o r  - 

A s  a l r e a d y  n o t e d ,  t h e  management d e c i s i o n s  o f  a g i v e n  farm o p e r a t o r  
are l i k e l y  t o  be  s t r o n g l y  i n f l u e n c e d  by h i s  a g e ,  e d u c a t i o n ,  f ami ly  respon- 
s i b i l i t i e s ,  and o t h e r  f a c t o r s  such as  nonfarm employment and income, 
as w e l l  as by t h e  p h y s i c a l  r e s o u r c e s  o f  h i s  farm and t h e  i n s t i t u t i o n a l  
pa ramete r s  of  h i s  environment .  Accord ing ly ,  i t  s e e  med d e s i r a b l e  t o  
c l a s s i f y  t h e  farm o p e r a t o r s  themse lves  a c c o r d i n g  t o  what may be  termed 
t h e i r  " e n t r e p r e n e u r i a l  s t a t u s 1 ' .  

A f t e r  some e x p e r i m e n t a t i o n  and s t u d y  o f  t h e  i n d i v i d u a l  r e c o r d s ,  
t h e  f o l l o w i n g  groups  were  evo lved :  

1. S u b s i s t e n c e  Producers  - Those who produce l i t t l e  i f  any o u t p u t  
f o r  market  . 

2 .  Semi-Active,  Commercial Farm O p e r a t o r s  : Subgroup A - Those 
who produce f o r  market  b u t  l a c k  a long-range p l a n n i n g  h o r i z o n  
o r  a p h y s i c a l  c a p a b i l i t y  f o r  i n t e n s i v e  e f f o r t .  

3. Semi-Active,  Commercial Farm O p e r a t o r s :  Subgroup B - O t h e r s  
who produce f o r  market  b u t  a r e  n o t  p r  i m a r i l y  depezden t  on 
farming f o r  t h e i r  income, mainly  because  o f  p r o f e s s i o n a l ,  
commercial ,  o r  o t h e r  nonfarm employment. 

4 .  A c t i v e  Commercial Farm O p e r a t o r s  -Commercial  p r o d u c e r s  who 
a r e  p r i m a r i l y  dependent  on fa rming  f o r  employment and income, 
and who have a p h y s i c a l  c a p a b i l i t y  f o r  i n t e n s i v e ,  d i r e c t  
e f f o r t ,  e i t h e r  p e r s o n a l l y  o r  through t h e  p a r t i c i p a t i o n  of 
a s o n  o r  a n o t h e r  f ami ly  member. 

The group of s u b s i s t e n c e  p r o d u c e r s  i n c l u d e s  l a r g e  numbers o f  ( a )  
c o l a n o s  who have  been ceded v e r y  s m a l l  p l o t s  by t h e i r  p a t r o n ,  (b )  owners 
o f  s m a l l  o r  v e r y  small h o l d i n g s ,  and ( c )  pa r t -owners ,  r e n t e r s  and colono- 
r en t : e r s  who have  b e e n  a b l e  t o  ex tend  t h e i r  u n i t s  by r e n t i n g  a h e c t a r e  
o r  t.wo t o  augment t h e i r  s u b s i s t e n c e  p r o d u c t i o n .  I n d i v i d u a l  p r o d u c e r s  
do riot always remain f o r  long  i n  s u b c a t e g o r y  ( c ) ,  p a r t l y  because  t h e y  
a r e  e x p e r i e n c i n g  i n c r e a s i n g  d i f f i c u l t y  i n  f i n d i n g  l a n d  t o  r e n t ,  and a l s o  
because  an u n f a v o r a b l e  c r o p  season  can l e a v e  them w i t h  t o o  l i t t l e  c a p i t a l  
t o  under take  c r o p  p r o d u c t i o n  i n  t h e  f o l l o w i n g  s e a s o n .  The l a t t e r  happens  
o f t e n ,  p a r t l y  because  such  l a n d  a s  can b e  found f o r  r e n t  t e n d s  t o  b e  
o f  low p r o d u c t i v i t y  and i s  s u b j e c t  t o  h igh  r i s k s .  I f  t h i s  k i n d  of  p r o d u c e r  
c e a s e s  t o  r e n t  l a n d  on a cash  o r  s h a r e  b a s i s ,  he f a l l s  back i n t o  s u b c a t e g o r y  
( a )  o r  ( b )  . On t h e  o t h e r  hand,  i f  he i s  s u c c e s s f u l  i n  r e n t i n g  a  s i z a b l e  
a r e a  o f  l a n d ,  h e  may become a  s m a l l - s c a l e  a c t i v e  commercial p r o d u c e r  
f o r  a y e a r  o r  two. 
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A l a r g e  s h a r e  of a l l  s u b s i s t e n c e  producers a r e  p r imar i l y  farm 
l a b o r e r s ,  and i t  is very  doubt fu l  t h a t  more than  a smal l  number have 
t h e  necessary  knowledge, t h e  management s k i l l s ,  and t h e  minimum of resources  
t o  become s u c c e s s f u l  smal l - sca le  commercial farmers .  Probably few of 
them even a s p i r e  t o  do so ,  be ing  q u i t e  w i l l i n g ,  i n s t e a d ,  t o  depend upon 
paid employment, p rovid ing  i t  remains a v a i l a b l e .  Unfor tuna te ly ,  t h i s  
group is  l i k e l y  t o  s u f f e r  g r e a t l y  i f  farm mechanization i n c r e a s e s  and 
the  r a t e  of popula t ion  growth exceeds t he  development of new o p p o r t u n i t i e s  
f o r  employment i n  r u r a l  a r ea s .  

Subgroup A of t h e  semi-act ive,  commercial producers is composed 
p r i n c i p a l l y  of widows o r  ope ra to r s  approaching r e t i r emen t  who do no t  
have a son  o r  o t h e r  r e l a t i v e  i n t e r e s t e d  i n  p a r t i c i p a t i n g  a c t i v e l y  i n  
t he  bus ines s .  Units  from groups 3 and 4 tend  t o  s l i d e  i n t o  t h i s  c l a s s  
when the  family does no t  i nc lude  one o r  more sons i n t e r e s t e d  i n  becoming 
farm o p e r a t o r s .  Also, t he  equa l  subd iv i s ion  of a farm u n i t  among s e v e r a l  
h e i r s  o f t e n  b r i n g s  one o r  more p a r t s  of a formerly s u c c e s s f u l  farm i n t o  
t h i s  group. 

Subgroup B of t h e  semi-act ive,  commercial producers i nc ludes  many 
i -nd iv idua ls  whose i n t e r e s t  i n  t he  farm bus ines s  v a r i e s  by s p u r t s ,  accord- 
ing  t o  t h e  o p p o r t u n i t i e s  they pe rce ive  f o r  ob t a in ing  f avo rab l e  r e t u r n s  
f o r  t h e  investment  of such c a p i t a l  and pe r sona l  resources  as they may 
have a v a i l a b l e .  Often,  however, they a r e  unable  t o  provide t he  cons t an t  
and d e t a i l e d  supe rv i s ion  necessary f o r  t h e  r e a l i z a t i o n  of a n t i c i p a t e d  
r e t u r n s .  Even wi thout  ope ra t i ng  p r o f i t s ,  t he  upward t rend  of  land  v a l u e s  
niay l e a d  them t o  cons ider  farm ownership a r e l a t i v e l y  s a f e  and product ive  
way of i n v e s t i n g  c a p i t a l  earned e l sewhere ,  s o  t h e i r  holdings o f t e n  i nc lude  
s e v e r a l  p a r c e l s  purchased a t  va r ious  times when oppor tun i ty  presen ted  
i t s e l f  . 

Perhaps t h e  l a r g e s t  100 t o  200 producers i n  Subgroup B should 
be  i d e n t i f i e d  a s  a s e p a r a t e  Subgroup C, s i n c e  t h e i r  execut ive  t a l e n t s  
and t h e i r  wea l th  enable  them t o  employ w e l l  q u a l i f i e d  farm managers, 
capable  of  farming e f f e c t i v e l y  and producing a f avo rab l e  r e t u r n  on inves t ed  
c a p i t a l .  Such producers may be  l e a d e r s  i n  i n d u s t r y  who a l s o  s eek  s a f e  
and remunerat ive investment  o p p o r t u n i t i e s  i n  a g r i c u l t u r e  and have consider-  
a b l e  acces s  t o  c r e d i t  and t o  t h e  b e s t  t e c h n i c a l  in format ion .  

Procedures Used i n  t he  F i e l d  Survey - 

The background t o  t h e  c l a s s i f i c a t i o n  of farm u n i t s  would no t  be 
complete wi thout  a few comments on procedures followed i n  t h e  f i e l d  su r -  
vey. The f i r s t  phase of t h i s  a c t i v i t y  was designed t o  provide a qu ick  
and low-cost means of supplementing census d a t a  s o  as t o  permit a more 
adequate  c l a s s i f i c a t i o n  of E l  Sa lvador ' s  farm ope ra t i ng  u n i t s  than would 
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have o therwise  been poss ib l e .  The schedule  w a s  b r i e f ,  and s i x  i n t e r -  
viewers wi th  some superv isory  a s s i s t a n c e  completed the  300 in t e rv i ews  
i n  a  t o t a l  of  10 working days,  a l l  t r a v e l  t i m e  inc luded .  This  was p o s s i b l e  
because t h e  work w a s  concent ra ted  i n  s i x  municipios and a  c l u s t e r  system 
of' sampling was followed i n  each municipio.  

S ince  the  ope ra t i ng  u n i t  is  f r e q u e n t l y  d i f f e r e n t  from the  proper ty  
u n i t ,  and s i n c e  t h e r e  is  app rec i ab l e  change from y e a r  t o  yea r  i n  t h e  
1i.s t of i n d i v i d u a l s  c u r r e n t l y  ope ra t i ng  farms, t h e r e  was no complete 
l i s t  of farm ope ra to r s  a v a i l a b l e  from which t o  draw a sample. However, 
a  l i s t  of  1 5  t o  30 farm ope ra to r s  w a s  developed from var ious  sou rces  
f o r  each municipio,  and in t e rv i ewer s  were i n s t r u c t e d  t o  t r e a t  each of 
t h e s e  a s  t h e  nuc leus  o f  a  c l u s t e r ,  composed of  the  named o p e r a t o r  and 
h i s  f o u r  o r  f i v e  n e a r e s t  ne ighbors ,  i nc lud ing  any r e n t e r s  o r  colono- 
r e n t e r s  w i t h i n  t h e  p r o p e r t i e s  involved i n  t he  c l u s t e r .  This  kind of 
t echnique  was chosen t o  avoid t h e  heavy b i a s  toward s e l e c t i o n  of  wel l -  
known and outs tanding  producers ,  which is a  hazard  i n  developing sampling 
l ists a t  t h e  county s e a t .  It  a l s o  helped t o  i n c r e a s e  t h e  ou tput  p e r  i n t e r -  
viewer,  a s  some of  t h e  t e r r a i n  had t o  be covered on f o o t  and two i n t e r -  
viewers u sua l ly  worked from a s i n g l e  v e h i c l e .  

Because t h e  neighbors  of a  g iven  producer f r equen t ly  appeared 
a  second o r  t h i r d  t i m e  i n  o t h e r  clusters, only about two-thirds of  the  
i n t e rv i ews  proved t o  be  w i t h  producers  surrounding t h e  l i s t e d  i n d i v i d u a l s ,  
i n s t e a d  of 70 t o  80 pe rcen t  as had been expected. Another r e s u l t  of 
t h e  sampling technique  was t h a t  t h e  s p e c i a l  ex t ens ion  o f  l a r g e  u n i t s  
i nc reased  t h e i r  p r o b a b i l i t y  of  appearing as neighbors  of  t h e  l i s t e d  producers-- 
a  b i a s  n o t  i n c o n s i s t e n t  wi th  t h e  requirement f o r  an e f f i c i e n t  s t r a t i -  
f i e d  sample. I n  t h i s  r e s p e c t ,  t he  aggrega te  sample is not  s e l fwe igh t ing ,  
and t h e  choice  of municipios i n  a  manner which under represen ts  t he  c o f f e e  
a r e a s ,  wh i l e  over  r ep re sen t ing  t h e  a r ea s  of C l a s s  I land  i n  gene ra l ,  
ha s  a l r eady  been noted. I f ,  on s t i l l  o t h e r  counts ,  i t  may f a l l  s h o r t  
of conforming t o  an i d e a l  s t r a t i f i e d  random sample, t h e r e  seems l i t t l e  
reason t o  b e l i e v e  t h a t  i t  con ta in s  f u r t h e r  b i a s e s  which would mater i -  
a l l y  reduce i t s  va lue  f o r  t h e  in tended  purpose. 

Data ob ta ined  dur ing  the  second phase of t he  s tudy ,  when a  f o u r t h  
of t h e  producers  supp l i ed  a d d i t i o n a l  in format ion ,  revea led  some inaccur-  
a c i e s  i n  t he  responses  noted on t h e  pre l iminary  schedules .  This  was 
no t  s u r p r i s i n g ,  f o r  var ious  reasons ,  b u t  i n  very few cases  were t h e  correc-  
t i o n s  of a  s u f f i c i e n t  magnitude t o  a f f e c t  t he  c l a s s i f i c a t i o n  of  t h e  u n i t  
i n  r e s p e c t  t o  t he  p r i n c i p a l  v a r i a b l e s .  I n  a t  l e a s t  one o r  two cases ,  
a  recheck d i d  show t h a t  some p a r c e l  of land p e r t a i n i n g  t o  t h e  ope ra t i ng  
u n i t  had been omi t ted  on t h e  pre l iminary  schedule .  

It w a s  c o r r e c t l y  a n t i c i p a t e d  t h a t  t h e  most s e r i o u s  problem f o r  
t h e  i n t e rv i ewer s  would be t o  make a  c o r r e c t  i d e n t i f i c a t i o n  of the  producer  



and t h e  exac t  a r e a  t o  be included i n  h i s  ope ra t ing  u n i t .  This problem 
was s t r e s s e d  i n  t r a i n i n g  before  the  f i e l d  work was i n i t i a t e d ,  and t h e  
p r o j e c t  adv i se r  maintained a cons tan t  check on i n t e r p r e t a t i o n s  which 
were being made during the  progress  of the  work through the s i x  municipios . 

The f i r s t  hu rd l e  was t o  d i s t i n g u i s h  between farm o p e r a t o r s ,  land- 
owners, and h i r e d  managers o r  c a r e t a k e r s ,  e s p e c i a l l y  when each c l a s s  
of i n d i v i d u a l  might be a producer on some p a r t  of a given proper ty .  (The 
landowner, f o r  example, might r e n t  o u t  p a r t  of h i s  proper ty  t o  a neigh- 
bor ing  farmer,  o p e r a t e  p a r t  f o r  h i s  own account ,  and permit  t h e  r e s i d e n t  
manager t o  grow h i s  own commercial c rop  o f  corn on another  p a r t ,  wh i l e  
a l s o  ceding a dozen o r  more s m a l l  s u b s i s t e n c e  p l o t s  t o  as many colonos 
r e s i d i n g  on the  p rope r ty ,  and r en t ing  l a r g e r  p l o t s  t o  s e v e r a l  of them.) 

The second hu rd le  was t o  make s u r e  t h a t  a l l  t he  pa rce l s  of a given 
ope ra t ing  u n i t  were repor ted .  With re ference  t o  farms of 1 h e c t a r e  o r  
more i n  s i z e ,  t he  1961 census revealed t h a t  nea r ly  40 pe rcen t  cons i s t ed  
of more than one p a r c e l ,  2.2 percent  inc luded  4 p a r c e l s  o r  more, and 
some 103 u n i t s ,  ranging i n  s i z e  from 5 h e c t a r e s  upward, represented  combina- 
t i o n s  of 10  o r  more p a r c e l s .  Even among the  smal l  census farms, 38 pe rcen t  
had two o r  t h r e e  p a r c e l s ,  b u t  only 1 percent  of t h e  smal l  farms had more 
than  t h r e e  p a r c e l s ,  whereas t h i s  propor t ion  increased  t o  8 pe rcen t  f o r  
t h e  medium farms and t o  11 percen t  f o r  t he  l a r g e  farms. Very s i m i l a r  
propor t ions  were found i n  t he  va r ious  s i z e  groups of t he  300 pre l iminary  
survey u n i t s ,  b u t  i t  w a s  a l s o  noted t h a t  only 2 of the  38 s imple  r e n t e r s  
and colono-renters  worked as many as two p a r c e l s .  

A l l  i n t e rv i ewers  spen t  the f i r s t  two days of  t h e i r  f i e l d  work 
i n  t he  municipio of E l  Porveni r ,  t o  permit  con t inua t ion  of the  t r a i n i n g  
i n i t i a t e d  on the  preceding work day i n  the o f f i c e .  They were then  divided 
i n  teams of two, and each team completed the  f i e l d  work i n  two of the 
s i x  municipios dur ing  the  two-week per iod .  Work on the  second s e r i e s  
of i n t e rv i ews  was scheduled during the  fol lowing two weeks i n  such a 
manner t h a t  n e a r l y  every producer could be  approached by the  same i n t e r -  
viewer he had met earlier. 

This  procedure was followed p a r t l y  i n  the  expec ta t ion  t h a t  i t  would h e l p  
t o  i nc rease  confidence be fo re  beginning the  series of ques t ions  r e l a t e d  
t o  r e c e i p t s  and expenses of the  farm bus ines s ;  the  r e s u l t s  were a l l  t h a t  
could be expected,  and the  in t e rv i ewers  almost i n v a r i a b l y  encountered 
a c o r d i a l  recept ion  on the  r e t u r n  visit. Refusals  were almost n i l  i n  
both  series of v i s i t s .  

It was no t  always easy t o  make con tac t  with t h e  producers chosen 
f o r  i n t e rv i ews ,  p a r t l y  because a number of them l i v e d  a t  some d i s t a n c e  



from t h e  n e a r e s t  motor road and p a r t l y  because the  p l ace  of res idence  
was o f t e n  i n  a v i l l a g e  o r  c i t y  at  some d i s t ance  from the land used f o r  
fanning.  Also, s i n c e  t h e  in terv iews were conducted i n  the s l a c k  season 
f o r  farm work, the  producer was not  always t o  be found a t  e i t h e r  h i s  
farm property o r  h i s  residence.  I n  a number of cases ,  managers o r  ca re t ake r s  
furnished the  information f o r  the prel iminary survey ,  but  d a t a  f o r  the 
d e t a i l e d  survey were n e c e s s a r i l y  furn ished  by t h e  producer h imsel f ,  o r  
i n  one o r  two cases by h i s  spouse. 




