
   

  

  

       t

   \ h

  

  

 t

 m
  

  

 t

  

  

  

 �

  

  

 1

      

  

 n

  

  

  

  

  

 t
    

  

  

  

 t

  

  

  

  

  

    

 I

    
  
  

  

  

   I
   I
 \

 .

  

  
?

    

  

  

  
  

 � �

  

 �  �

  

  

  

    

 p   t    
 v   t  

 \      
 t
    

 n

  

 y

  

  

  

    

  

 I

   n

  '
 ,
 )

.

!

'
 
 

'

 DEsIG   O F A Fo o DG RA I M sTO RA.
 G E SYSTEM

 

''

.
.
.

 '

 .
   Fo.R Ru RA t  REA S

?, 
,.

..

?.
,

!

,,
 .

T h esj s S u b m i tted to '  
 ' I N DIAN I N s r  T uTE oF TECH N O LO GY, D ELH  
c:

'

  ror the a.wa Fd of deg ree Of
 ,

 '
  

 

'

 D o cTo R oF pH I LO S O PHY
?,

'

,

 
,
! 

.

.,
,,
 .

 .
 . .

\

,
 
''''
   . bY

 h
,
.

i

,
.

 ,'
,
,,..

,

,

 , BAL B I R Ku M AR AR O R A

 
 
,

'

 
 

 . . ,

'

 
 ,

'

,

,

P
,,,

 '

,

'

,

'

'
'

,

^

,

'

'

!

,

''/''

 .

'

 ,
 

  -

 
'

, 

:

.

 

::
,

 
  

,

 
  

 .

 

,

 

,

 

''

 

 

  

.

 
 

 

! 
 ,m.
:q
,
,

'

,
 
 ''''' ' 

'
'

/
'

  í' '
   ,,, A,D App,opRIATE ,ECH,oLoG  .h,   E,TRE FoR Ru RAL DEVElOP M
,. ,

,.

�.. I,DIAN I ,sTITu,E OF TECH NOlOGY   .-: - . DELHI-1 tOOt6 'i,,...\ , ,',,\'''',,,,.. .   . ,     1 987   '



�

 t

 l  

  

  

 t

  

  

    

  

 t t    

 �

  

  

 �   

  

  

 l    

  

 �

 .

  

  

  

  

  

  

  
    

  
 I

 t

  

  
  
  

 t  

 g
  

  

  

  

 g

  

 /

  

  

  

  

            

  

  

  

      

      

  

  

  

  

    

 �

  

  

  

  

 I  

  

 l

 I

  

  

  

  

  

  

  

    

   t

 t  

)

  

  

 J

  

  

  

  
  

  

  

  

  

  

  

  

  

  

 �

  

 l 1

 t I

  

  
  

   t  

 I

  

  
  

  

  
 l

 t

      

 �

 

t  i  
 ,,

  

 

 '

 '
 '

 

  

.

  

 -

  
/  
    

- 

? .. ,c .
 
.

 

L
:
 
:   :

,

i ' -
.. ,
 ''
 , ,.. l

!
,

,
,

 
 '

h
'
 ' '

 . ,.
 n G   f l I'

h
'
  

      -       ,   n? '   
. t t ., ' ' (

.  i?i '  i   , i 
o O    , 
j  

? , . .      C? L  ,, b    u C ' '.  ,   .         ' ' ' '    ;
.
 O
_
,

t

 h ,, ,  ._.. .. ; o.. ...   ; ' ' .'3  , , .   (,  ' ' '  ' �r' 'ô D ,  t G T 3 ' '. '   ' , ' ' ' . , .  ,, ,  t ,, ' ' ' ' t  ? '   ' ' ..   . ,, .,. ,. .  , ,,  ,  
,  .

J ,

 , ,

 ' �
 ,
 ,
 ' ' '

 .   
 -
  

 . ,
    

 _

 -c

 '
 '
 '

 .
 ...

 ,

,
,
,,
 J
,

. i '. . ,
   , , t .

 '
. .  



�

  

 (   t

  
 n

  

  

 �  t t
  

  

  

 �

 t

    

  

  

 /

)

  

 \

    

 L    

  

  

  

  

  

 t

  

  

  

  

  

  

 �

  
  

 t

 1

 ,

  

  

  

)

  

  

  

  

  

  
 r    

 )
    

  

 r
  

 ,

  

  

  

  

  

  

  

 I

  

  

 K K K K K K K K K K K K K K K

 t

    

  

  

 �

 �     

  

    

  

''

,

 '   '' ''̂ -'  -  '  .'ì - '---- - - -- .
),
�

'

,.

 ' !,,,
\
 '  

,

''

..
. ,,,

,

i
\
, �.,
 � ,"''I''

 

''

'
ií  
4
l
.
r
,,
,L.
.

 '
 
,

r
..

,  l
'
''

  

t

!

,

  

!
, ,
'

.
 

� - ,'''t'' 
,
  (  

)
\
   

.

  

 ,,
,.f_  

   

 

 ,

l
,.
.i,

'
 

'
'
'

'
'

 K K KK K K K KK K K K K K K K ' '

C' 
  

'
'
 
'

,

'

;''� ' DE DIc ATE D io My w1F E R EEN A  , '' , s,' ,i, DAucH iER pREEi  AN D soN ANKu   l  .
 '

, Ç   t   ?,,,
 '

      ,.n ,   ,  ),(\  ,,   THE iIM E I HAvE usED FoR THIs
  '
  tí ,,

'

,

  ' 
 , w o RK Aciu ALLy gELoNc ED io iH EM

 

' ' ''i ' ' 
 '
'

 ,,
  

)  ,
 ,4 ''! �,.'

í̂�!4 '' ( ;  ' ': ,   ' 
  '?,      ,

  
'
,

'
,
.
'
 

 ' '

 

   
!
  
  ''! '  

 ''

 ,Ð
.

'
'
'

  
,

,

,

'
' 

.

'   

:
,
'

,

,

'

,2' ' ' '
 

 '
'
,,

  

,

'
,

'

f,.
,.

 
' '   ,  

'

,
 ( ''
ií' '

,  
 \' 

1,,

'

,

^

,

,
,,
,

'

 ,

'

,
!
,
 

,
  .

, )
''
'

.
'̂
i,..

'
'

 ,,

'

,
 �' '

 .! .
  ' '  : 

 \
 ,

.,d.
,

 ,

'
'

,,

''
,
 

 � '' .,'l

 

 
.
g
,. ,

   

 .

  



�

 t

  

 �

  

  

  

  

)

   (

  

  

  

  

  

    

  

 �

  

 �

  

 t  

  

 �

  

  

  

'f

''

 

 '

  

!

E,
'!''

.

 '

 J,
 

'

t
,,,
 ,. , ,,

 :
 .

''
'
 '

,
 c E R T i F I c A T E   .

!

� � ' i'' ̂  ' ' 'P    '''      ?g    ,,,.' .,\,   ' '   '!, �' '' i 
,.

 

 , .,

 '
 '''
 , 

.
 ,

, ,

'
 ,  

 ' '

.

 Th i s i s to ce r t i f y t ha t t h e t h e s i s e n t i t l ed D E S IG N O F A F OO D G R A I N S T O
.

: ,' 
 '

 -

.,
:  t' ''',  

 '

 
 '
'

,

 í svsTEm FoR Ru RAL AREAs subm 1  tted by m R. BALBIR xu mAR ARoRA to the
'
 
'
(
,

'

\.
   '

  
''   1 'i ,  , 

 '

  
  !, ! '  ,q'. '  i  
:! ,   ,,  '':,,.,.

  !,
,
 ,  ,,

' '
 , 
,

 '   '   i a n I n s t i t u t e o f T ec h n o l o g y , De l h i f o r t h e a wa r d o f de g r e e o f D O C T O R O F P H I L OS OH Y

.

 '
.
t

,
 ,!

,
.

,
 ,

,,

'
' 

'
'

�r'' '',''' ,' .,, ,,1 De veiopm en t and A pp,op ,,. ,te Te,h ,ology ,. s , ,e,o,d o, bo,,, ,. de ,ese,,cht y ',, , (j' ' ,'ì   ,.! ,n
� - .' !,,. ( ,,  . ;,  ,i,?,!,   ?'  or  carr,  ed out by h, m. m , Balb:r xum ar Aro,a has wor ed unde, m y supe, v;s;on   ,
 

'

 
,

'

  '

 4'''''
'

.

'

i�'!  ' ''   '''',.' , ' ( a nd g uid anc e an d ha s f u l f i l l ed th e re q u ir em en t s for s ubm i ssi on of th i s th esi s.í
�d4 , ,'' ' ,  ''' ),!! ''. ,,'!/ , In m y ' o p in io n , t h e t h e s i s i s wo r t h y o f c o n s i d e ra tio n f or th e a w ar d o f d e g ree o f Doc to r  ,, , ' l    �'  
,  3 P ,,!  '  o f P h i l o so ph y i n ac c o r d a n c e w i t h t h e r e g u l a t i o n s o f t h e i n s t i t u t e. '
,
 ,

 , , ,,,

 �_..m.  .J  , ,, ,.,,,,  ,, ,. ' ,' ,   . ,'! ' ' ' '''' '''-'" ' Th e r e su l t s em b od i ed i n t h i s t h e s i s h a v e n o t be e n s u bm it t ed , i n pa r t o r i n
'

!

� ,.', ,,   g' /'  ,  , ' fUll, tO ,'Y O'h'r U'iV'r'itY Or in''i 'U" fO' 'h' "Wa'd O f 'nY Oth'' d'g"' O' diPlÔ ̂.'  ' '  
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. ABSTRACT
  

., ( . Storage is an im portant com ponent of foodgrains production-consum ption cycle, '?
\\.

 '
 '

   '

Storage is practiced at various levels such as Centrat Governm ent, State Gov rnm ents
Public Agencies, wholesale' 'iraders, processors, retailers and households

. The
  

 .

 structures, m ethods follow'
 ed and extent of losses vary from one level to another

The m ost critical level for foodgrain storage i  our country
, is storage at the

far

'

m or rural household level. Not only the quantities hetd at the rural household '
  '

,
 level are very large, but al'so the losse

,s per tonne of foodgrain stored are the

h
\'

ighest.  

'

. A further analysis of the problem and solutions sought in the past leads one to '

the conclusion that the problem of storage at the farm level is very closety linked
 
''
   to the credit and marketing needs of the farmers. So, the solution to the problem

!
, has to be sought considering storage as a system

,linked appropriately to its retated
'
 

,

!

. 

 ''''

 aspects such as credit and m arketing. . In the present thesis, approaches to solve
  
,

'

,;-
,
 the problem in an integrated m anner have been discussed

. Suitable illustrative

,

'

!
,
.

  
'

 m odels have been developed based on data obtained from fixed geographical areas h
'

,

'

,
 to dem onstrate the m ethodology for solving the problem
'

.

 '

 .

'

 Historical and hypothetical approaches such as farm ers' owned stor  ge, comm unity

storage, cooperative storage, com m ercial storage and rural waFehousing have
l

,

 ,,.

 been discussed. An integerated facility nam F
y
 d as 'Credit linked Storage-cum

'

 Procurement Centre' (CSP Centre) has been proposed as an optimum solution

to the credit , storage and m arketing problem s of the farm ers in rural areas

\ Various details of the proposed system such as type of storage facility, location '
 al 'í ' '
 of centre, capacity of storage godown

, function/ and structural requirements of!,
.,,
   

c,

 '

 '

' 
, storage godown, credit delivery system , procurem ent system and finances for
 

'

,
,,

!

, the centre, have been described
!
.
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In order to quanti fy storage and related needs of farm ers in rural areas, under stand
 h
, , /  
,,,

 '

 th e ir le v e l o f a wa
.

 r e n ess, el i c i t o pin i on ab o u t t h e p r o pos ed fac il i t y a nd de ve lo p

sui tab le íl l us tra ti ve m odels to dem onstrate the m et hod ology of set t in g up CSP '

!
'
 
, cen tres a f ie ld survey was c aFried ou t. The su r vey cover ed 7 20 household s in
t, ,
   - '  

2 4 v i l lages selec ted f rom two de velo pm en t b tocks. Data col lec ted inc luded produc tion

 
 and m arketed surplus , disposal of m arketable surplus, storage m e'

 thods used and

 
 , perform ance , awareness of the exis t ing storage fac ili ties, opinion about avai lable

 '

 '
  

storage, ciedi t and m arke ting fac ilities and reac tions towards the proposed integerated

faci t ity. It wa s found tha t the ex is t i ng cr edi t and sto ra ge facil i t ie s w'e re inadequate.

Al so these have no t bien pro per ly in tegera ted wi th the avai lab le m arke t ing facili ties,

Farm er s were wi l l i ng to use the p roposed fac i l i ty prov ided t h is was located wit h in
.
 ' ?!  
' '' about 5 Km , storage ch,,ges we,e ,e,son,ble , ;de,t;ty of ,to,k, was ,ot d;stu,bed

'

 

 ,
, 
, and in teres t charges on l oans wer e not very h igh. S to rage charges of 50 pai se

, per quin tál and interest rate of l 2 percent were found acce ptab le to m ost farm ers.

Design of the illustrati ve m odels has been attem pted for t wo bloc s nam ely Pehowa

in District Kurukshetra and Gurgaon in Di strict Gurgaon.  hile fo  er is agricul tu-

rall y wel l 'd e veloped , t he l at t e r í s not  so- wel l   de ve loped. The de vel opm ent o f .

m odel inc ludes wor king ou t via b le si ze of the cen t r e, iden t i f yín   locat ions o f .

the c en t re s, s tr uc tu ra l de si gn o f godow n and fac í li ti
.

es and det ai l s o f s te p pricing

,

 '

  ,
 \

 s y s tem .

Size of the centre has been worked ou t consider ing var íous costs and revenue

for d i f feren t s i zes o f

 '

 CS P Cen t re s. The cos t head s i nc l ude cos t of ca pi ta l , de pre-
\ ,

,
 ,

?  ,
'

,

   c;a t;on of bu;ld;ng and equ;p, ents, cost or s carr and establ;shm ent, cost of pre-

!
,

'
''

  ,, se,vat,  ves, cost or ,ep,,  ,s a,d m a;,tenance a,d cost or ;,su,,nce. The ;te, s

, of , re venue include so trage charges , serv ice charges on loans and serv ice charges

,
,
,
,.
:
i
'

,

'

,

 ,

 '

 on proc
.

 urem en t. The break e ven s ize of the cent re has been found as 2 300 M T .
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 �

  

 ,

  

 

locations o f the cent res have been identi fied consideri ng storage requ irem ent s of _ .

 5 i each village, econom ic si ze of the cen t re and road ne twork o f the area. The m e thodology

of loca ting the cen tres has been duly dem onstrated. .

  ''
 Des,.gn o, st,u,tu,al ,o, pone,ts such as roor, walls, ,loo,s, co,u, ,s, ,o,,,at, ons

doors and ventilator s have   been given for a godown size of 2 OO M T. Besides, a

m odel design for Office-cm  -resi ence com plex has been prepared. A tentative .  

i, layout of facilities such ..a.. s godown , office-cm  -residence, roads, shops, parking area

and dr ying yard has also been prov ided.

S te p -pricíng system wh ich i s con sidered as an integ ra l pa r t of the sys tem has been

,, , described. It en visages a variable price system for procurem ent of foodgrains at
 
. , ,,

CSP centres. A form u la for calcula tion of step-pr ice of foodgrains covering basic

!
i

'

 ,  pr ice , storage charge s, in terest on va lue o f foodgra i ns and incent i ve for hold ing g rains ,
i
'
i h b l. d .   i
,
,
 . a s een out l ne .

?,
..

''

,

  

  In the last chapter, som e de tai ls for efficient operation of CSP cent res have been

given. These include m anagem ent of stocks, m ainta in ing viabil ity of centre, Fecord-

'

.

 '

,

'

 keepi ng and inform a tion system , m anpower de velopm en t and traini ng , e xtension ef,or ts ,

structura l l inkages between cent res and apex organ isa tion. The detai ls have been

,

.

 ' '

 provided to com pensate the lack o f e xper im en.'i ation by actua l ly set ting up and running

J ì; these centres on a signi fican t scale. The discussion on these aspects is m eant to

pFovide detaíls whic.
h can ensure e f

.
ficien t and sm ooth func tion ing of these cen tres

\ in a co-oFdinated manner.
 '̂ o; '  

 

.,

'

,

!

'

'

 ?
,

i

.
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