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BACKGROUND 

Modern a g r i c u l t u r e  i n  t h e  deve lop ing  c o u n t r i e s  r e q u i r e s  
dynamic f a r m e r s  who can  q u i c k l y  i n t e r p r e t  t h e  developmenta l  
t echno logy  and t h e  demand f o r  agrocommodities.  Undoubtedly, 
inves tment  i n  i n f o r m a t i o n  and knowledge i s  a  fundamental  
s o u r c e  o f  p r o d u c t i v i t y  growth and s o c i a l  w e l f a r e .  Educa t ion  
speed up t h e  p r o c e s s  o f  t e c h n o l o g i c a l  d i f f u s i o n ,  e s p e c i a l l y  
i n  t h e  c a s e  o f  a g r i c u l t u r e ,  I n  t h i s  c o n t e x t ,  s t r o n g  l i n k a g e  

can be observed between e d u c a t i o n  and u t i l i z a t i o n  o f  a g r i -  
c u l t u r a l  e n g i n e e r s .  T h i s  l i n k a g e  i s  d e t e c t e d  by t h e  i n c r e a -  
s i n g  r o l e  o f  a g r i c u l t u r a l  e n g i n e e r i n g  i n t h e  development o f  
Indone si a. 

D e s p i t e  encourag ing  p r o g r e s s  i n  pe t ro leum e x p o r t  and 

i n d u s t r i a l  a c t i v i t y ,  t h e  mains tay  o f  I n d o n e s i a  economy i n  
t h e  f o r e s e e a b l e  f u t u r e  w i l l  be a g r i c u l t u r a l  s e c t o r .  T h i r t y  
p e r c e n t s  o f  t h e  Gross Domestic Product  and one t h i d s  o f  t h e  

e x p o r t  e a r n i n g s  a r e  d e r i v e d  from a g r i c u l t u r e .  It i s  es t ima-  
t e d  t h ~ t  a g r i c u l t u r e  employs o v e r  60 p e r c e n t ?  o f  t h e  urban 

households .  I n  o r d e r  t o  a c h i e v e  t h e  p r o j e c t e d  economic 
growth r a t e  o f  6.5 p e r c e n t  p e r  y e a r ,  a g r i c u l t u r a l  p r o d u c t i o n  
i s  r e q u i r e d  t o  i n c r e a s e  a t  3.5 p e r c e n t  annua l  r a t e .  
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To meet t h e  p r o j e c t e d  consumption r e q u i r e m e n t s  o f  1 5 0  
m i l l i o n  p o p u l a t i o n ,  w i t h  a  r a p i d  growth o f  2 .3  p e r c e n t  p e r  
y e a r  and s t i m u l ~ t e d  by r i s i n g  a g r e g r a t e  income, i t  i s  e s t i -  
mated t h a t  food p r o d u c t i o n  must be doubled i n  j u s t  1 7  y e a r s .  
Fur thermore ,  i n  l ime  t o  g e t  more f o r e i n g  c u r r e n c y  e a r n i n g s ,  
i n d u s t r i a l  c r o p s ,  f i she . ry  and f o r e s t r y  p r o d u c t i o n  s h o u l d  
g e n e r a t e  s u f f i c i e n t  a d d i t i o n s  t o  non o i l  e x p o r t  revenue.  
These a r e  b a s i c  c h a l l e n g e s  faced  by a g r i c u l t u r a l  e n g i n e e r s  

now and i n  t h e  y e a r s  t o  come. 

RECENT DEVELOPMENT OF AGRICULTURAL TECHNOLOGY 

The a g r i c u l t u r e  i n  I n d o n e s i a  i s  d i v e r s e .  However, w i t h i n  
t h e  d i v e r s i t y  t h e r e  a r e  s e v e r a l  c h a r a c t e r i s t i c s  which a r e  ge- 

n e r a l l y  t y p i c z l  f o r  s m a l l h o l d e r s  a c t i v i t y  a c r o s s  t h e  i s l a n d s .  

( 1 )  h o l d i n g s  a r e  g e n e r a l l y  s m a l l  
3.00 ha  : 5.6 p e r c e n t  

0.75 - 3.00 ha : 32.9 p e r c e n t  
0.30 - 0.75 ha : 32.9 p e r c e n t  

0.30 ha  : 28.6 p e r c e n t  

( 2 )  most farm a c t i v i t y  i s  devoted t o  food  c r o p s  produc- 

t i o n  (86.6 96) and o n l y  abou t  %2 p e r c e n t  have mixed 
c r o p / l i v e  s t o c k  o r  p o u l t r y  p r o d u c t i o n .  

(3) t h e  a r e a  o f  i r r i g c t e d  farming i s  34.2 % o f  t o t a l  
c r o p  acreage .  L i t t l e  o f  t h i s  i r r i g z t i o n  i s  c l a s s i -  
f i e d  a s  t e c h n i c a l  (13.56 '%) and s e m i - t e c h n i c a l  

(13.74 $1, 

( 4 )  t h e r e  i s  re1:-ttively low use  o f  f e r t i l i z e r  and p e s t i -  
c i d e s .  Only 37.8 % a p p l y  chemical  f e r t i l i z e r ,  17.6 % 
farm manure and 6.8 % combinat ion  o f  bo th .  The ave ra- 

ge amount . o f  chemical  f e r t i l i z e r  a p p l i e d  i s  1 7 0  kg/ 

ha .  



(5)  most o f  t h e  power s u p p l i e d  by manual l a b o r ,  even- 
though t h e  l a n d  c u l t i v n t i o n  c o s t  wi th  a  t r a c t o r  
i s  6 0  US $/ha compare w i t h  70 U S  $/ha f o r  manual 
l a b o r .  

( 6 )  o n l y  around 3 0  % o f  f a r m e r s  l i v e  i n  modera te  condi-  

t i o n .  Most o f  them have weak purchas ing  power f o r  
i n d u s t r i a l  goods. Each h a r v e s t  o f  r i c e  t h e  average  

n e t  income i s  j u s t  abou t  200 US $/ha. 

Cons ide r ing  t h o s e  c o n d i t i o n s  t h e  t echno log$ca l  improvement 
i n t r o d u c e d  by a g r i c u l t u r a l  e n g i n e e r s  h a s  had d i f f i c u l t i e s  

and l o t s  o f  f a i l u r e s  have occured  i n  mechanized p r o j e c t s .  
However t o  some e x t e n t ,  t h e  advance o f  a g r i c u l t u r a l  techno- 
l o g y  b s  improved s i g n i f i c a n t l y ,  p a r t i c u l a r l y  i n  p o s t  har -  

v e s t  a c t i v i t i e s  and i r r i g a t i o n  pumps. Table  1 shows t h e  
c u r r e n t  a n d . p y o j e c t e d  need f o r  a g r i c u l t u r a l  implements  and 
mach ine r ies .  

/ " '  

Table 1. A g r i c u l t u r a l  Equipments and M a c h i n e r i e s  ' 

* i n  I n d o n e s i a  

S p e c i f i c a t i o n  1984 1985 1986 1987 1988 

T r a c t o r  19200 
S p r a y e r  63000 
I r r i g a t i o n  Pump 3300 
Rice  T h r e s h e r  36600 
Grain  Winnower 1916 
Rice  M i l l i n g  
Uni t  6600 
Gra in  Dryer 5500 
Rice  Transplan-  
t e r  127 
Reaper 1290 

* )  Department o f  A g r i c u l t u r e ,  GO1 , 1984 



The implementa t ion  o f  a g r i c u l t u r a l  t echno logy  is r e l e -  

v a n t  t o  t h e  n a t i o n a l  s t r a t e g y  o f  a g r ' i c u l t u r a l  development 

These a r e  : 

( 1 )  i n t e n s i f i c a t i o n ,  a n  i n c r e a s e  o f  p r o d u c t i v i t y  through u t i -  

l i z a t i o n  o f  a p p r o p r i a t e  t echno logy  which still c o n s i d e r s  
t h e  c o n s e r v a t i o n  o f  energy,  n a t u r a l  r e s o u r c e s  and t h e  
environment .  

(2) e x t e n s i f i c a t i o n ,  which i n c l u d e s  t h e  e x p a n s i o n ' o f  new ag- 
r i c u l t u r e  a r e a s  by u s i n g  a r a b l e  l a n d  r e l a t e d  t o  t h e  new 
s e t t l e m e n t  and t r a n s m i g r a t i o n  e f f o r t s .  

( 3 )  d i v e r s i f i c a t i o n ,  a v a r i e t y  o f  farming system t o  produce 
v a r i o u s  commodities i n  l i n e  w i t h  l o c a l  r e s o u r c e  poten- 
t i a l  and market demand, 

To s u p p o r t  t h e  t e c h n o l o g i c a l  a d a p t i o n  and t r a n s f e r  on t h e s e  

programs, agro-based i n d u s t r y  must a l s o  improved. The main 
i n d u s t r i e s  a r e  p roduc t  p r o c e s s i n g  p l a n t s ,  and equipment and 
m a c h i n e r i e s  manufactur ing  p l a n t s ,  Tab le  2 shows t h e  produc- 

t i o n  c a p a c i t y  o f  a g r i c u l t u r a l  equipment manufac tu r ing  indus -  
t r i e s  i n  1984. 



Table 2. P roduc t ion  Capaci ty  o f  A g r i c u l t u r a l  Equipment 

Manufacturing I n d u s t r y  i n  Indones ia ,  1984 * )  

S p e c i f i c a t i o n  Produc t ion  Capac i ty  p e r  Year To t a1 

Licensed P o t e n t i a l  Actual  Company 

Hand h o e s  1 072 000 

Hand T r a c t o r  27 660 

Vla t e r  pump 
c e n t r i g u g a l  1 4  025 

Water pump 
axial  2 400 

S p r a y e r  146 750 
Dus te r  1 9  500 
Pedal  T h r e s h e r  1 000 

Power Thresher  3 550 

Paddy S e p a r a t o r  150  
Dryer 1 160  

R i c e  P o l i s h e r  2 350 
Rubber r o l l  300 000 

H u l l e r  3 700 3 375 - 3 
Rice  M i l l  Unit  1 800 - - 2 

Corn S h e l l e r  5 030 3 000 2 025 2 

* ) A s s o c i a t i o n  o f  AE!; - Manufac tu re r s  (ALSINTANI ), 1984 



EDUCATION OF AGRICULTURAL ENGINEER 

Higher  l e a r n i n g  i n s t i t u t i o n s  o f  a g r i c u l t u r a l  e n g i n e e r  

i n  Indones ia  were s t a r t e d  f o r m a l l y  i n  1963  a t  t h e  F a c u l t y  
o f  A g r i c u l t u r a l  Technology, U n i v e r s i t y  og  Ga jah Mada ( U G M ) .  

I n  1964, a similar f a c u l t y  was formed i n  t h e  Bogor Agr icu l -  
ture U n i v e r s i t y  ( IPB) ,  Before t h e n ,  a g r i c u l t u r a l  mechaniza- 

t i o n  was o n l y  p a r t  o f  t h e  c r o p  s c i e n c e  c u r r i c u l l u m  i n  t h e  

F a c u l t y  o f  A g r i c u l t u r e .  Through a US-AID program, a  Kentucky 
U n i v e r s i t y  c o n s u l t a n t  had been r e t a i n e d  t o  a c c e l e r a t e  t h e  
AE e d u c a t i o n  program i n  both  u n i v e r s i t i e s .  Members o f  t h e  

t e a c h i n g  s t a f f  were t r a i n e d  i n  US. I n  t h e  beg inn ing  o f  1970,  
t h e  M U C I A  - A I D  program begun and c o n t r i b u t e d  much t o  t h e  
AE Department o f  IPB and UGM. Long term and s h o r t  term ex- 
p e r t s  were a s s i g n e d  t o  deve lop  a p p r o p i a t e  curr iculum.  The 

c o n t r i b u t i o n  o f  Prof .  S t o u t  and Prof .  Esmay h a s  been recoq-  
n i z e d  by b o t h  u n i v e r s i t i e s .  The concept  o f  s e l e c t i v e  mecha- 

n i z a t i o n  was i n t r o d u c d d  and h a s  expanded. 

The growth o f  AE depar tment  q u a n t i t y  and q u a l i t y  w i s e ,  
't 

begun t o  a c c e l e r a t e  f a s t e r  as s e v e r a l  s t a f f  members came 
back from US w i t h  advanced degrees .  Other  u n i v e r s i t i e s  have 
a l s o  s t a r t e d  AE cur r i cu lums .  These i n c l u d e  t h e  U n i v e r s i t y  
o f  Hasanuddin i n  South-Sulawesi ,  t h e  U n i v e r s i t y  o f  Andalas 

i n  West Sumatra and t h e  U n i v e r s i t y  o f  Brawi jaya  i n  Malang. 
IPB and UGM have produced g r a d u a t e s  s i n c e  1970, and a t  pre-  
s e n t  t h e r e  a r e  abou t  700 a g r i c u l t u r a l  e n g i n e e r s .  T h i s  amount 

i s  f a r  from enough f o r  t h e  a g r i c u l t u r a l  technology manpower 
requ i rement  i n  Indones ia .  The s t u d e n t  body i n  t h e  AE d e p a r t -  

ment i n  IPB i s  around 300 and i n  UGM i t  is  around 250. 

I n  t h e  e a r l y  y e a r s  t h e  AE c u r r i c u l u m .  a t  IPB had been 
e s t i m a t e d  t o  have o n l y  35 p e r c e n t  e n g i n e e r i n g  c o u r s e s ,  b u t  

t o d a y  t h e r e  a r e  around 86 p e r c e n t  t h a t  a r e  c o n s i d e r e d  as  

e n g i n e e r i n g  s c i e n c e .  ( s e e  App. 1 f o r  t h e  r e c e n t  c u r r i c u l u m )  
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