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DEVELOPING LINEAR PROGRAMNING MODELS FOR FARM PLAMNING

1 INTRODUCTION

Plethora of research and gther literature on application of
linesr progremming in farm planning is availoble where the authors have
‘tried to meximise/minimise the objective function under the given sets of
constraints and Feasibig #llocative activitias, Though identification
and estimetion of constreints and requirements, identificetion of
feasible activities, estimation of input~output coefficients includiné
objective function values sre essential operations in constructing a
linear programming model, these are rarely adequately emphasised, The
authors perhaps assumed that their readers either have adequate knowledge
of thsse operations or they are not intsrested in such details, Another
apprehension with the authors could bé the spacs these details would
have reserved, Nevertheless, these are useful in understending . the
rationale behind the selsction of ¢Bfistraints, activities and their

coefficients, and the manner in which these are represented or modelled,

Our attempt in this paper, therefore, is to describe the
methodology of developing the above mentioned compohents of linear
prugramming model for common run farms in an agric&lturally homogensous
area, The model includes all the constraints and the activities
relevant for bullock and traﬁtor operated farms, For more precise
results the farm;‘EDuld be grouped on the basis aof operational size
and extent of mechanisation, etc., and separate model deuelﬁped for

each group, It may, howsver, be noted that the neture of resource

Constraints and consumption requirements is identical on all those
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farms, Also, because of neutrality of input technology to size, optimum
input-output coefficients for @ crop- do not change among the farms, The
only differences are tie replacement of bullock power and attached

labour by tractor power and attached lébcur, and added costs on fuel,
etc. due to tractor cultivation, Therafure,.mn tractor farms we have
additional constreints of tractor power and modified constraints of
labour and input costs, Since surplus t;actor power can be hired out
additional comstraints of custem hiring, tractor are included. Some
other differesnces in constraiqts, activities, and the input-output
coefficients among tﬁe farms are discussed at relevant places., The
constraints and activities specific to certein category of farms are
clearly indicated in the model. The model is made flexible to
incorporate changes in constraints; consymptiun requirements, and variocus
'arfaﬁgsments Fér their supply as well as for disposal of output. The‘
model mey be mudified for specific situaﬁizﬁs by dropping some consfraints
and activities not releuan% for -he situsation and by using appropriats

values of constraints end some imput odtput coefficients specific to the

situatiah.

2 THE MODEL

The generalised linear prdgramming mpdel for profit maximisation

can be presented as Tollows:

Maximise Z = Piki
Subject to €] aijXi

and Xi 0



Where Z is the objective function to be maximised, Pi and Xi,
respectively, are nat cash flows from ond level of ith activity, Cj
is the level of jth constraint and 3ij is the coefficient of jth
-congtraint for ith activity,

Having differinmg financial enuirohment, investment lesvels and
liguidity sources the farmers as decision makers respond differently
to the choices available to them in preduction, consumption, markating,
financing and investment, The ultimste goal of moaximising net cash
flow is, however, common for all, As such the linear programming model,
discussed in the follouing sections, includes production, consumption,
marketing, financing and investment components, The objsctive Function
is to maximise the net cash flows from a unique combinatioh of activitiss
feagible dn the farms subject to fhe limitations of availability of land,
FYty labour; draft power, irrigafion, cash, credit (cash apd kind) 3 and
minimum consumption, cash reserve and liquidity reserve requirements.

f~n
The model is constructed for a planning horizon of one agricultural year

with tuo crop seasons. Uptimum input-output coefficients are computed
from the recommended practices for different crop enterprises at given

. prices, The coefficients for liquidity requirements rgpfesent the risk

values attachad to indiuiqyal activities,

3. OBJECTIVE FUNCTION

The objective function to be meximised in the model is the sum
of net cash flows ot the end of the refersnce year, It is the siﬁplé
summation of income transferred and the ualue.of cash and credit

reserves activated in the process, As the roserves are not realised



incdme their values should ba aubtrabtad from the objective function

velue in the interpretation of the latter, The objective functian (Z)

1s represented by a rou vector in the linear nrogramming modsl,

4  CONSTRAINTS AHD RELUIREMENTS

_The list af constraints of resource availabilities and consumption
requirements along with RHS ualues for a farm situation mey be given
as in Table 1, The table also gives the rouw identification abbreviaticns,
units of measurement and the RHS relationships. The abbreuiétion LE
stands for "less than or equal to" constrsints, GE for “greater than or
equal to" requirements and EU fer equality restricticns. These
constraints and requiremcnts ars represented by » column vecktor in the

- linear programming model,

4.1 Land Constraints (Rows 1 to 5)

Land constraints may either be ;Earesented separately for ownad
land and lessed in land or.tcgether as operated area, In the former
case alternative leasing qrrangemchts'may be incorporated through
seperate activities., This represents the reality more precisely as
only the operator's shsre in the net income generaéeﬁ from share lease
is transfered to the obtjective function. Rows 1 2nd 2 refer to the
acres of owned land =availablc in the kharif and rabi crcp‘seasons,

respectively,
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Table 1: Resgurce Constraints and Consumption Requirements on Large Bullock (LB} g
Tractor (LT) Farme in Central Punjab, 1977-78

e R e PO TRIRAMAL Lk a Sh S s e ER R A N Bk . ki A e e AN Mk R A S

Sg? Constraints and Requirements Units ?gw ég; “‘7:5??i}E§HfE%;F“
(1) 2y - {3) {4 \5) (&) (n
1 Land Kharif Acres LNDK LE 22,2 31,6
2 Land Rabi. Acres LNDR LE 22,2 31,6
3 Lease in Land Maximum Acres LIMX LE 3.9 4,2
4 Share Lease in Land Use Kharif Acres  SLUK | Eu 0 0
5  Share Lease in Land Use fabi Acres SLUR £g o - 0
6 Farm Yard Manure Kharif Tonne FYMK EQ 35 40
“7  Farm Yard Fanure Rabi Tonne FYMR LE 35 - 40
-8 Labour 1 {Mid June-#id August) Mours LABI LE 1360 2000
9 Labour 2 (Mid August.October) Hours LAB2 LE 1760 2520
?TQ Labour 3 (November.Mid January) Hours LAB3 LE 1760 2520
‘11 Labour 4 {Mid January-March) Hours LAB4 LE 1760 2520
12 tabour 5 (March.Mid June) - _ Hours LAB5 LE 1760 2520
A3 Labour 6 {Picking Labour) Hours LAB& LE 590 590
14 Bullock 1 {June-July} Aours BLK1 LE 615 .
45 "Bullock 2 {Mid Octobsrw~December) Hours BLK2 LE 925 -
16 Bullock 3 (April-May) Hours BLK3 LE 615 -
‘17 Bullock Total Hou¥s BLKT LE 4170 -
18 Tractor 1 (June-July) Hours TRCA LE - 240
19 Tractor 2 {Movsmbar-December) Hours TRCZ LE - 240
20 Tractor Total _ _ Heours ' TACT LE - 1080
Zﬁ Irrigation 1 (Julyaﬂugust) Hours IfiA4 LE 480 630
22 Irrigation 2 {Novembsr.December) Hours IaR2 LE. 480 630
23 Irrigation 3 (January~March) Hours IR3 LE 7290 945
24 Irrigation Use Total Hours IRRT LE 0 0
25 Thresher Kharif _ Hours THRK LE 144 160
26  Thresher Rabi Hours THAR LE 216 240
27  Cane Crusher : Hours CCRS LE 288 288
28 Maize Sheller " Hours MZSL LE 0 72
29 Knharif Capital Inputs (A Rs,  KCIA E:. 0 0
30 Kharif Capital Inputs (B) Rs.  KCI3 Ed) 0 0
31 Rabi Capital Inputs {A) Rs, RCIA EQ 0 a
52 Rabi Capital Inputs B) _ Rs. RCIB Eu 0 | 0
33

Total Cereals Requirements Kgs. TCRE El 1920 1960



“Table 13 Cont,..

AT B R e 87 A e i e 4 ok R e B A w e kAR b ket B A -

- {2) .3) {4) () . (&) {7
34 Maize Production and Disposal Kgs.  MZPD El 1] a
35 Bajra Production and Disposal Kas. BIPD Euy o 0
36 lice Production and Disposal Kgs. RCPU Eq 0 0
37 Wheat Production and Disposal Kas,  WTPD E. 0 0
38 kharif Pulses Requirements Kgs. KPil £q 32 34
39 Rabi Pulses Requirements Kgs,  RPRU EQ 32 33
40 GUR Requirements Kgs. GRRu EQ 400 400
41 KADABI feguirements Wtls, KORG EQ 70 70
42 BHUSA Requirements Utls. BSRQ £Q 100 - 100
43 Kharif feed ilequirements 0'Kgs, KFRQ d 25 25
a4 Rabi Feed feguirements 0'Kos, HFRLU Ei 25 25
45 Barley Production and Disposal O'Kgs, BLPD EQ 0 0
46 Gram Production and Disposal 0' Kgs. GHPD Ed
47 Care Production and Disposal dtls, CHNPD Ed 0 0
48 Consumption Needs for Cash

Kharif Rs, CCNK EQ 4750 5040
49 Consumption Meeds for Cash e

Rabi . . " Rs, CCHR Ed &750 2040
50  Liguidity Res, Requirement . :

Kharif iSa LR K GE 2300 44300
51 Liquidity Res, Requirement
: Rabi Rs. LRRK GE 2300 4000
52 Cash Available Knharif . Res  €SAK . LE 10800 15740
53  Cash Available Rabi | Rs, CSAR - EQ 0 0
54 Cash d@se Kharif . Rs, CSUK . Ed 0 o
55 Cash Use Rabi Rs, CSUR £ 0 0
56 Operating Cash Kharif Rs, OLSK EL 0 a



Table 1: Contd...

(1) \2) (3) V4 sy {6) (7)
57 Operating Cash Hebi s, OC3R e ) 0
58 Inst, Credit Aveilable Kharif is, ICAK LE 3120 4320
59 Inst. Cradit Available Rabi ks,  ICAR Lt 3120 4320
&0 Inst. Credit lise Khavif 4 s, ICUKA £ 0 0
61 Inst, Credit Use Kharif © s, ICUKB l 0 o
62 Inst, Cradit Use 2api A A, ICURA E0) a 0
63 Inst. Credit Uge iphi 8 As. ICUER EG 5] 0
64 Noneinst. Credit Availsble Kharif Rs, HCAK Lb 2750 3700
65 Man-Inst, Credit Aveilable Rabi fs. [CAR LE 2750 3700
66  MNon-Inst, Credit Use Kharif sl NCUK EQ 0 0
67 Non-Inst, Credit Use Rahi As. NCUR B 0 )
68 Cash Income ¥harif Ra, CINK B 0 0
.69  Cash Income Rapi s, CIiR £ a. 0
70 Cash Reserve : "a. C5y - B o 0
71 Inst, Labt P\C—!payment Kharif . g, I0RK E@ 0 3]
72 Inst, Debt Henayment Sabi s, IDRA E& c 0
73 Won-Inst, Debt Repayment Kharif Rs, NORK £ g 8]
74 Non-Inst, Debht Repayment Rabi RSm.  HORR Ciw g
75 Sugarcans Ratoon Maximum Acres  SCHX Lt 3.35 " 2,55
76 Credit Purchases Meximim Kharif Rs.  CPMK £ 1490 1457
77  Credit Purchases Maximum Rabi fise CPMR LE 1490 1457
78  Credit Potential Unactivated “ s,  CPUN L¥  s5g8p 4680
79 Troctor Hiring Out 1 (June.duly)  Hours. TGH1 3 - 80
80  Tractor Hiring Cut 2 {Nov, ~ Ces.) Hours . TCH2 LE - 80.
81 Troctor Hiring Cut Total Hours  TCHT L - 190
82  Thresher Hiring Out 1 (Kharif) Hours  TitH1 - Lk 36 40
83  Thresher Hiring Out 2 {Rabi) Hours  Tidz LE 54 60
84 Green Fodder Minimum Kharif Acras . FMNK GE 3.00 3,00
85 Green Fodder Minimum Rabi Acres  FHMNR GE 2.00 -~ 2,00
86 Tractor Purcliase Ng, TCPR GE o1 -
87  Thresher Purchase e o, TRPR G 1 1
38 Maize Sheller Purchase No, MSPR L 1 1
39 Cane Crusner Furchase Mo, CRPR GE 1 1
20 Puniyset Installation No o PSIN GE 1 1
91 Maize Consumption Maximum Kgs., MO Lk 265 _ 285
92 Bajra Consumption Maximun Kgs. BCHX 3 159 171
33 Rice Consumption faximurm Kgs, REEH LE 53 57



Ag all the area is capable of double Cropping and is irrigable, the
RHSs for both the rows arg equal, These land consiraints are relaxabla
by the area auzilable tg ﬁha cultivators an lease Lequal o actually
lessed in arena during previous yoer adjusted for any contingencies
anticipated for the following yaaﬁ} The relstionships with RHSs for

these constraints are “less thanp or equal to¥,

Row 3 refers to the leass in land Constraint introduced to restrict
the leasing in of land, Any combination of the two arrengements of
leéSing is-permitted subject to the limits imposed on taotal given as
RHS. Constraints 4 and 5 guarantee the full use of lend on share lease

in the two seasons,

- 4.2 FY# Constraints (Rows 6 and 7)

The FYM availability is measured in tonnes: It is limited to
domestic.production during the respectiVQF:aasan. However, unused FYM
in kharif is pe?mitted to.Ba used in rabi ssason, Thercfore tho
relationship with RHS for kharif row constraint is “equal te' and that

+

for rabi row constraint it is “"less than or egual to®,

4.3 Labour Constraints (fiows 8 to 13)

Tha labour.auailability on & farm may be family labpur and
permanent hired labour, Mo distinction between the two is nocossary
ag no division of jobs for the tuo categories is gpecified, Further
female and child labour is crploysd for certain Jjobs ond hence their

aveilability may ba represcnted by sepernte constraints,



Since labour is rot storabia,_its 5ﬁailability.cannot be transfered
from onc time period to the other, Therefore, labour availability may
be represented by separate constraints for different periods determined
on the basis of length of various operstions, The Finmer thesz periods
are, the more effective will the reprascentation of these constraints be,
In this exercise we havs developed six laospur Constraints, namely, LABT tg
LAB6, The first five represont the male family and permanent hired labour
availabilitylin hours during five ﬁeriods of the year, The sixth is the
women family ladour in hours for the cotton picking season, The RHS
Quaﬁtities are computed ot 90 per cent of tha total days of 60 for the
first period apnd 0 for the each of the remaining four periods per worker,
Each day is eight hours long, Tho picking period is assumed to be of
40 picking days, Each picking doy consists of eight work hours for all
except one women per houschold who is supposed to do the kitchen chores
.and for whom it is four work hours, The sepply of labour may be ...

supplemenced by casual hiring, suiaryg,

4e4 Bullock Power Constraints (fows 14 to 17

Those constraints are relsvant for bullock oparatedzfaims mainly,
Like human losour, bullock power is not storable and hcnce.its
éumilébility in different periode is depicted by sgparate cdnst;ainté.
Bullﬁck power was considered a constreint in tuo preparatory tillago
periods and one harvesting périﬁd. BPR1, BPR2 and BPR3, respectively,
repreé&nt the bullock power constraints for the threo periods, The

RHS is computsd at 40, 60 and 40 working deys of @ight hours each during
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respective periods, 8PRT gives the totel supply of bullock pover
during the year 2t the rate of 250 days or 2,000 heurs per pair of

bulliocks.

'4.5 Tractor Power Constraints (Rdws 18 to 26G)

ﬁust like bullock powef, tractor power svailaibility is considered
& constraint on tractor cperated ferws for the two soil preparation
psriods. The total working hours available cre taken at 1,000 for the
year, of which 240 hours are availeble during each of the t@o rush
Wwork periods, raeprescnted by TPR1 and TPR2, TPRT is the total tractor
power ovailable for the year, # part of the tractor power in different

periods is permitted to be hired out with maximum upper limits,

4.6 Irrigation Capacity Constreints (Rows 21 to 24)

Irrigation capacity is measufed in terms of hours of flow of water
that could be produced from all sgurces of irrigetion taken together,
Three pericds are considered whan irr;::tion could bescome a canstraint
in the crop production Erdcess. They are kharif sowing period IRR1,
rabi sgwing peried IRR2 and rabi growth season IRR3, IRRT is an
accounting inequality for totel use of irrigetion and it indicates that

irrigation use must be “greater than or equal to¥ zero, The pumpsets

are assumed operated by diescl engines of five horse pouwer,

4,7 Processing Capacity Constraints {(Rows 25 to 28)
Different equipments are used in on the ferm procesgssing opérations,
Their capacities sre treated as constraints in the production of

different crops, Verigus capacity constroints relate to threshers,
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sane crushers, and maize shelle:.. The excess cepocity of threshers
upto » cortain limit is ollowed to be hired oub. Rows 25 to 28
represent the capacities of equipment for on the form processing of
crops, THRK and THRR ore the thrashing copecities for kharif and rabi
‘erops respectively, CCRS indicates cane crushing =nd MZSL designates
maize shelling cepacitiss respectively., Thesc capacities are neasured
in hours of service available from the rospuctive equipment during the
relevent period, UDifferant lasngths of the periods are considered
depending on the crops the particular equipmeét is used to pTOCBSS, 1B,
fur how lang the harvested crop could oe kept unprocessed without

incurring lossss or for how long the havvesting could be prolenged,

4,8 Coapital Inputs Use Equalitiecs (Rows 29 to 32)
Capital inputs arc cither produced on the farm or purchasad, The
purchascs are either in cash or on credit, Toc represent alternative

Pl
input aecquisitions.. Bhoy arc divided into two ceotegoriss, nemely, A and

B, Beth these csategorianr are ropresented by two constraints for each
of the twc semsans. Catogory A inputs are represented by KCIA and RCIA,
and includs fertiliser and pesticides. These inputs Fré acquired as
kind credit or through cash purcheses, They are measuled in veluc
terms, The Quantities actiuired by two means token togzther must be
exheusted during the respective scason, HMence their RHS walues are

kept a2t zero., Inputs in category B include the values of seesd, fual,
0il and other cash purchased inputs and services and arc reprosanted

by KCI8 and RCIB, Agmin the acquired quantitics arc to be fully used

" within the season.
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4,9 Consumption Requirements (fws 35‘t0 49)

Corsumption raquirements are reproscnted hy minimum constraints
for cortain food snd fodder items which must he made sysilable gither
through production on the farm or through purchsses, Rgus 33 to 49
in Table 1 givcs the minimum quenitities of foodgrains, gur, feced and
foddzr ~nd cesh for cDmstption. These requirements ere computed on
the basis of fosd and sther consumpticn nceds of the Family and feed
ond fodder needs of Animals. The corenls, pulses and gur roguiremcnts

incresse with the hiring of lsbour on the ferm,

Unly ecercals, bhuse and gresn fodder- reguirements arc forced te be
met wholly freom farm preduction, Gury, pulses, kadsbi and animal feed arc
allowed to be mot perily or wholly from market purchsses. On the other
hand, the productiocr of any item excess of its consumption requirements
is for sale, Those constraints sro stfRay a5 cuuality relsticnships
with zero RHS veluc:, Because “he total cersal requirenents con be met
by rore then one cereal and they had differcnt prices, their production
and disposal is given by sepornte constroints, They are specified ag
equality relaticnships with their RHSs edual to their’minimum requiroments.
Since the productiaon of maize, bajra, rice, whest, barley, gram and
sugerecane is fully disposcd of by ssle or by trinsfer to consumption
requirsments (Sugarcano.to gur), the constreints have zero RHS values,

Cosh consumption nesds are fully =met from opercting cash and consumption

o

credit (purchases) and thus hovc ciuality reletionship with RHS,
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4.10 Liquidity Reserve Reguirements (Rows 50 and 51)

Liquidity on a form is required for current transections and
against financial risks ossocinted with procduction, merketing and
crecit activities. The liguidity reguirements for tronsactions are
taken care in the cash flows for the purchise of inputs and services
while 1liguidity requiremenis ogeinsi risk are to be defined and to be
maintained seporstely., In this eﬁampla liguidity requirements for tuwg
seasons are represented respectively by LK and LRRR. These depict
the responses of the docision maker agoainst the risks assceisted with the
outcamos of the firm, The RH3 elements are computed at certain percentage
of the investment in depreciable assets (five per cent in this example},

These rsguirements are further adjusted to get feesible splutions,

4411 Cash Aveilability and Use (Rows 52 to 55)

Cagh is eithor nsveilable as savings ifom the previous yesrs, sale
proceeds of the current year and ‘o o . y;.; credit use in the year,
Thus cesh availability on & ferm, in the beginning of the year would be
savings from the previous yesr, This ﬁéy ale} subplemﬁnted through credit

usc from differsnt sourccs, Cash availability in - ths rabi sesson vwauld

‘flogw from kharif season's income,

While rows 52 and 53 ropresent cash availability for kharif and
rabi seasons, rows 54 and 55 respectively are for its use, Cosh
availoble to the firm for kherif come from last year's inceme a part
of which is used and goes to row 5 in the computing process, The

balance gees to the ligquidity reserve row of LARK, The value of
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.res;:vé is added tq the objoctive Funqﬁion; The cesh available for rebi
’ié transf@ried from kharif income {CIHIG. 1% is then allocoted betueon
reserve ond use during the sosson, While reserves meet the liquidity
réquirsmﬂnts and add sowﬁ wvalue to the objective function, the cash use

" is trensferred to cash ust rows, JThe relatipnship is “lees then or equal
to¥ for kharif cash available and is “onunl to® for rabi cash sveilable
and cesh use for the tua ss§sons. In other words &1l the transfers must

be alloceted,’

4,12 Opereoting Cosh EQUaligi%é (Rows 56 5nd 57)

These nsre accaunting c@uaiitics with zerc RHSs which invclve cash
transforeca from cash and crédit usa‘to:tﬁé merétihg cesh and allocate
it for cash purchascs, hiriﬁ§ l§Ebur and pthér reseurces, renting land,
and mesting consumption nGQﬂsf:_; | |
4,13 Credit Ausilebility égé'dgé.{ﬂuws 58 to 67)

Cre¢i£ isﬂauailabléi?rom institutionas as well as non-institutional
SQUTCES,. The aﬁﬁilnbilit;;af cran loans depends on the amounf of sgharc
dapcsit, rThe amoun£ auailaﬁla for bath;the socaguns is identiceal for
nonecefaulters, A part of the losn is in cash end the other part is in
‘kind. Further, a pert of the cash is given only if the king camponent
is'Fully utilised, Thﬁ credit use from this scurce is ropresented by
twg rows far cachrseasdn. Whilﬁ the used pert of crecit is tronsferred
to those rows eccordingly; the unused credit goes to liguidity reserves,
The reserves also add seme volue to the objective function. The amount
transforred to use rous ig allgeetod amcng kind ﬁredit purchases and

gperating cash for the respective sedscn. The RHS valuzms of credit
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use rows thus arc zero With equality rélaticnships,

Similorly Mon=institutional crodit cyeilobility is computed from
‘?armers responses, fFor eimplicity the amount availeble for.aach seasan
is assumed the semc. This credit has more degrocs of Freedum in its use,
Again o part of it is usec and the other pert is scved s=g ligquidity

reserve, The uscd part isg transforred to operating cash for allocotion,

The institutional credit ducilability con bo increcsed by purchasing
more shares, The maximum avallability cen go upto fs49,000 per mombor.
While the potentirl eobtiystod is eddod to RHS tho shore costs arg deducted
from operating cesh in kﬁﬁrif. |

4,74 Incame Transfer and Cash Roserve Egualitics (Rows 68 .. 70)
The income gencratod during twe scosuns ig represanted through rows

68 and 69 respoectivoely, Income is generatod from sale of crep produce
and hiring out of services of sama oqu;pmch The kherif income is
transferred to cash raserve (row 70}, dobt payment and rabi cash sy -t

availability, On the other hand . pert of rabi income is used for debt
payment and tho balance goes to the ohjsEtive Fuﬁction. Thae total income
generated in the two secsons is fully allocated to‘justify‘zcro AHS values
for these rows. The cash rocssrve Guality is developud t; maintain
rosorve from khorif income squal to the eash usod during thét season,

This gives the pot avoilability of kharif income as tabi cash,

4415 Debt Repayment Egqualitios (Rous 71 to 74)
Theso equality constraints are introduced to sccount for the short
term credit use and its repavmont from the incomes in tho respective

seasons, All the debt from difforont sources and for both the scascns

b
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must be fully peid back to setisfy these enualitics,

4,16 Activity Constreints or SJounds {Rous 75 to 93)

Activity constraints nzo the upntr bounds cn rusource avoeilabilities
ond the lower houncs on consurption roguirenents imposed through individusl
activities, Tho octiuity_canstrrints with lowacr bﬁunds have “grcéaier than
or cqual to¥ relationships and thesc with upper bounds hove hy Mless than
or equal to" rilationships with their AHSs. Tho ressurcc constroints
impased through activity bounds include sugnrcanc ratoon area, consumption
credit for two scasons, unactiveted credit potentiol and thresher aﬁd
tractor hiring out in different pcricds, - Alsc tho consumption of maize,
bajra and rice is restricted by uppor bounds computed on tho besis of

food habits preovalent in tho study arca, The greon fodder requiroments on

. . N 1 !
for livcstock in the“tlg siasins (in acres) are cofpelied to be met
by octivity bounds. The investment acfIVities are boundsd te specific

integer vAlues throush minimum or meximum constraints,

5 ACTIVITIES

The list of activities considered in the model ond the units in
which they are measured are given in Teble 2., They include crop
production activities; output s@le and custom hiring activities; cash
and- credit purchases, nw credit use and debt repayment activitiess
cash and cfedit reserve ~ctivitiesy food and feed buying ond labour

hiring sctivities: other trensfers ~nd investment sctivities.
¥



Table 2: List of Activities Included in the Vouels
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Yineat Shared

Harley Irriqgated
Barley Unirrigated
Gram Irrigated

- Gram Unirrigated

Mustard
labi Pulses.
Aabi Fodders

.,

Gur Flaking Y

Vesi llaize

Tractor Period 2 . -..3

v

Bsjra . -

Hice ‘

Whaat .

Kharif Pulses « & -

Rabi Pulses : I
Gur ' .
Kadabi "7 ., ¥
Bhusa ¥
Hybrid Maize o,
Barlsy . \
Gram v ;
Care - : i
.Thresher in Kharif Wifg. ..
Threshsr in fabi e T
Tractor Period 1 i

- -

e

P sk

L T,

[ P S S

A R

i

PRI e

ACF
ack
JCH
M
KU
Dz
Ok
RiIc
315
GNI
GHU
521
B3u
KPL
KFD
5CR
sCp
WTF
Wl K
Wrs
i
BLU
GMI
GHU
MTD
RPL
RFD
GUR
I
a4
RIM
Wi
KP1
M
Gitli
D
351
Hetls
BLHM
S
Ciii
THK
THA
TR1
TR2

17



Tﬂblﬂi 23 Eﬂnt. cses

oy .2) (3)
46 Tract-r Total {Hrs,) TAT
47  Cogh llessrve in Kharif %) : Zero ' KCZR
48 ' 15 KC15
49 30 KC 30
50 45 KC4 5
51 62 KC 60
52 75 KC75
53 20 : KC9g
54 : , 100 KCCT
55 Cash Resczve in dabi (%) s Zerg 7 nCZR
56 15 C15
57 30 also
58 45 fC4s
59 60 e
601 : : 75 C75
61 90 RC9g
62 - _ 100 : RCCT
63 Inst. Credit Reserve Kharif {%) : Zeras IKZR
64 7 IK17
65 30 TK3g
66 , 45 IK4s
67 60 IKen
68 75 . K75
69 S L 99 IK9g
70 Inst, Credit feserve (%) Rani : Zero IRZR
71 17 IR17
72 - <30 IRzg
73 45 IR4s
74 - 60 IRen
75 75 In7s
76 , , . -9 . IR9Q
77  Credit Potential Activation ' CRAC
78 donwInst, Credit hes, Khacif %) 2 Zero WKZR
79 15 HK15
80 30 NK3p
81 : 45 NK4 5
82 60 K&
83 ' 75 NK75
34 90 NK90
85  Non.Inst. Bredit fes, Rabi (%) s Zero NR ZR
86 15 NR15
57 30 NR3g
88 ‘ 45 WR45

. 39 _ 60 ' NR &0
o0 75 NR 7S
M 9G Nt9g
92 Kharif Inputs Cash & King ' KicK TR
23 Kharif Inputs Cash only KIC

. P

94  Rabi Imputs Cash & Kind Ltk ¥
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Table 2: Contd...,.

e i et (e T P Y R B

Col,
No, .

YRR AR BAR R WS d A L R e 4 e ek ke L ok waeme e m o s e 4w o

95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

PDescription

Rabi Imputs Cosh Only
Cash Use in Kheorif
Cash Use in Rabi
Institutionol Credit Use in Kharif: A
B

Institutional Cradit Use in Rani : A

' a
Non-Institutionol Credit Use in Khorif
Non=Institutional Credit Use in Rabi
Institutional Khorif Cebt Rapayment
Institutional Robi Deht Repayment
Non=Institutional Khoarif Deht Repayment

A e e R K W

NonwInstitutionol Kharif Defoult in Aobi

Non-Institutional Rabi Dept Hepayment
Pulses Purchese in Kheroif

Pulses Purchase in Rabi

Feed "urchase in Kharif

Feed Purchase in Rabi Fo

Gur Purchase in Xherif and Reabi
Kadabi Purchasé in Khorif

Labour Hiring 4

Lebour Hiring
Labour Hiring
Labour Hiring
Labeur Hiring
Labour Hiring
Cane Crusher Hiring
Maize Sheller Hiring
Rentel Lesse of land
Shere Lesse of lend

(5, BN N W Y

- FYM Transfer from Kharif to Rabi

Maize trensfer to Corenml Heguirements
8cjra transfer to Cereal Reguirements
fiice trensfer to Cerecl Requirements
Wheat transfer to Cerssl Requirements
Barlsy trensfer to liobi Feed

ID

KICO
CSUK
CSUR
1CUKA
1CUKB
ICURA
ICURB
NCUK
NCUR
IDRK
IDRR
NORK
NDOR
NDRR
PLPK
PLPR
FDEK
FDPR
GURR
KBPR

-LBHI

LBH2
LBH3
LBH4
LBHS
LBHé6
CNER
MZSL
LERL
LLSR
FYMT
MZECR
B3CR
RCCR
WTCR
8LFR
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Col.
Na,.

e

e

Cesgcription

a T P N P N 7 SR e

10

e

131
132
133
134
135
136
137
138
139
140
147
142
143.

Grem transfor to Babi Feed

Kharif Dpezrting Cash tronsfer to consumption
Rabi Opersating Cesh Transfer to consumption
Krarif Income tronsfer to credit purchasss
febi Income trensfer to cradit purchases
Kharif Income to Aebi Cash

Kherif Incame ta Cash Resfrue

Rabi Incogrms to Objecéiva! Function

Trector Purchose

Threshar Furchosz

Cene Crusher Purchnse

fMeize sheller Purchase

Pumpset Purchrse

GMFD
KOCE
ROCC
KIEC
KIHC
Rkt
KICR
RIDF
TRCX
THARI
CNCS
MZSR
PMPS

o i ek sk e e m_ i e b b mm - -~ -
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2e1 Production Agtivitics

Production choiées open to farm firms are restricted to the crap
.unriotias ~07munly grown in the sres, A3l Crops are scosonal exceopt
(SUQATCENe which is @ perennial crap. Cotton rnd wheat in Cotton.Fallow
and Fallow.Wheat rototions, howcver, ;eservc lond for whole of the yesr,
.Sugarcane ratocn #nd sugercons planted are considersad different pro&uction
activities. Conversion of canc to 'gur' is trested as an indspendent
praduction sctivity, -Irrigeted and unirrigated crops of bajrs, groundnut,
barcly anﬂ grem ore ropresented by separate activities, Locel and
inprougd verieties of cotton and whurt ore separately represented,
Similarly manured ana unmenured hybrid meize arc treated independent
-aotivities, Crops of 'desif molz@, rice, and wheet grown on leasad land
for which some inputs used and output produced ore shored hotween the
cultivotor and *he landlord are also ceonsidered as different sct of

activitics,

22  Sale Activities

Crop production activities token up by tho cultivotors moy be
grouped into two categories, One; those crops which sro mainly prorucod
for selo, such =g cotton, groundnut, and two, thoso eropg which arc
.mainly produccd for consumption =t home such o8 whamt,vdﬁizo, bajra,
Similerly, byproducts From the CTops may partly be seld, -All theso
- sales arc representesd by differcnt scle activities, fnother éﬂtegury
of sale activities is thc custonm hiring out of farm rosources such as
-laﬁour, power and equipment, Surplus scrvicos of thesc resourccs arc
sold in the relevent reasgns ~nd are represented by independent sale

activitios,
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$,3 Cosh ond Crodit Use, »nd Ressr.o Activities
Cash is availmblo to the fermers from cash sale of crop praduce and

gﬂﬂruicﬁs of fora rasources, and ﬁredit use from different sourcocs. The
?brmer'is already discussad under the solo activitios. The lattasr, crodit,
?is available frowm fiormal ond informol sources. The formel sgurcCs arc

ﬁithor dommercisl banks or coopireiives. The use of coopocrative crodit
ﬂepchds on its activated potentiml through purchese of sheres of cooporative
predit institutions., This has been reprasentad by » crecit activation
?activity. Further, &s farm production on farms is subjectod to various
‘risks, Fermors keep liguidity rasarves in the fora of cosh and oredit,

The choices open to thom are diffcrent combinations of cosh and credit
‘reserves. Differcnt proportiecns of coen oand credit roserves hove differont
valucs to thom as dopicted in Figure 1. Sincc it is difficult to compute as
woll 55 yso nil the volues on Lhe ponulinoﬂr funtticn {infinite) in the mDQDl,

o
an erbitoory breakup of wheole Tanoo is cbtained (Toble &) .
Tablc 3% Voluc of Cosh eond Eémdit Resarves ot Differcnt Lovols on Sample Farms

in Central Punjch

apma

Liquidity Roservation Price (is/ie) Value of, Resorve (fs/Re)
Resorve 'Tf;;;'"“”ﬁﬁﬁ;f‘“‘ Won=inst. Cﬂ75144_f;§§:4"1ﬁﬁﬁzﬁst.
\ Crooit Crodit “s Crodit Crodit
1,00 1400 Q 0 1,00 Q- o
0499 1.03 7420 0430 0493 0.18 - 0.27
Te75 1,12 0,35 0,45 D .84 0.26 0434
050 1425 De55 0465 D72 0433 0 .39
045 ' 1,45 0 «B& D490 0,65 036 0441
g::ga ;.?g 1.10 1 ¢30 0«51 0.33 0439
o _ -00 . 150 1 .30 030 . Be27 . . De27 .....

1 q,.8% for institutional crodit
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The voalucs 5ttachcd te sech segront of the total range nre the adjustod
valucs usced by Boker and dhorgeva, Those adjustments aro nccessnry.because c
of difforencos in the segmentetion of tha totel range and boeause Punjab
farmors are considerod relatively loss risk aversc thon their counterpart

in U.P.' Ezch level of cosh and credit reservo is considored as. an
indopendent activity. Further differont sources of crecdit sre represented
separately. S5Since 100 per cent credit reserves houc zoro veélue to the

firm, theso nlternotives are not includod in the model,

Similerly cash and credit use are independent activitiecs, Tuo
alternatives cvailabnle to the farmers for acguiring inputs and seruice;
aroc cash and ercdit purcheses, ﬂgain cash for purchases is obtained
from cash soles or from credit uss. In the cosc of formal ecredit eonly
@ port of it may be used as ecash. The other part is kind inputs, All
these cesh and eredit purchoses of inputs gre repreosontod separatoly gor
difforcnt sourees and for differcnt senson;. The credit purcheses of .
ccnsumption items for two seaéong aro treotod independent oactivities,

Rll thesc cosh and credit allocation for use is transforred to operating

cash for the respectivo scason.

5.4 Debt Repoyment Activitics

Since o1l the debt is to bo repaid ot the ond of agricultural
year, debt repzyment cotivities sre introcduced, The debt of vech
season may be repaid ot the ond of the seasan. Howcver, in cesc of
informal credit kharif socoson dﬁes roy be ropeid at the end of tho

rabi somsgn also,
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545 Purchsse Activitics

Since not all the househald reguircments are produced en the farm
aﬁd sinto o3l tho sorviceos gf Ta@scurces reuuired in thg production
Prociss aro not'nuailﬂblc on =1l foarms, purchesz of food; fcod, fodder
: qnd scrvices of certsin resourcos becemes inovitablo, A1l theso
trensacticons are representod by ourcheso activitics, \Vericus items

included in the purchasc ~ctivitics aro pulses, gur, feed, fodders, and

strvices of rosourcos such aos labour, droft power nnd squipmont,

2«6 Transfer Activitics

Some of the =activitios are introduced to transfer resources from
availobility to usc, Teserve, allocotion, disposal, ctc., Theso activitios
are referred to asg transfer activities, Some of the examples are transfor-
of kharif FYM to rabi 80&s0Ng maizo, bajra, whoot from production to
roequirements; barley and gram output to g=bi fead requiruménts; operating
cash to consumption cashi censumntion credit to its use; incomes to .

Consumption, cash rescrve, and abjective function,

2.7 Investmont Activitios

Since some of the farms lack certnin desirable imvestments. Such
investments are mede aveileble to those ferms through inuesfmcnt
activitios, Thosc activitics includo investment in tractor, thresher,
cene crusher, majize shollcr and itrigation pumsct., Formel crodii is

sgsumed uscd, Tho downpayment if any is paid gut of savings from the

provious ycars and hcneoo not includad in the modol,
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6 MATRIX OF COEFFICIENTS

The coofficicnts aro the rescyurece requiremants,_output and |incomo’
generated from & unit lovel of an ectivity, Those moy he groater then,
8guel to or less than z8Tc, Whilc the cocfficicnt volues greator than
#ero indicate the usc of thosc T&sourcis, loss than zoro wolues mean
odditions to tho_righf hend side, snd cquel to zero welyos imply that
the particular constraints Arc not rolovont for the activity in reference.
" Thus with 93 row constraints and 143 activitics we hove the tacfficicnts
.métrix of 95 X 143, The objecctivo functicn valuos for 143 activities
Topresented by a row vecter of IX143 arc rlso discussed, Thus for our
.pdrposo We havo developed o medifiod moatrix of 94.X 143 and aportiocned it

into a number of submmatrices on the basis of groups of sctivitics., Some

of thocse subemetricos arc zerno matricos and hence are ngt discussed,

6.1 Production Activitios

Table 4,1 gives the aatrix of cocfficients for different crop
enterprises. The positive coofficients in the constroint rows for lend
{owned and lesscd in), Fym, labour, bélluck power, tractor powor,
irrigoetion, pracessihg ond capitel inputs use indicate the per.acrc
requirements of these inputs for individurl crop entecrprises., The
positive entries in tho Consumpticn roquircment rows indicato the
availobility of resnective itom per unit of a particular activity.
to mect the requifamentS. It amounts to lowsring these reguiroments
by such amounts, The positive coeFFicienﬁs in the liquidity reserve

rows utilisoc liquidity and honce incromsc its roquirements by the same:



Table 4,1t Crop Production Activities

Row

Col.No, 1

.

- e

L N,
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11

12 13 14

) 2 3 4 5 6 7 8 9 10
% T ALFaCR  DER HMMN HMU ©Mz DMS RIC RIS GNI GNU B3I BIU KoL
« 1. LNDK 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 . LNDR 1 2 0 0 0 a 0 o 0 0 0 0 0 0
# BLUK 0 0 0 0 ¢ oG 1 a1 0 o0 o o0 o.
% BLUR 0 a g 0 0 o 0 0 0 o 0 0 0 o
€ FYMK o 0 0 10 0 0o 0 0 2 0 0 0 0 o
7 FYMR 0 0 0 0 0 0 0 0 0 0 Q c o 0
ga LABT 60 63 &0 96 96 96 96 120 120 S6 B4 88 48 W
9a LAB2 403 103 79 135 135 135 135 48 48 183 136 112 96 93
10a LAB3 29 19 29 60 60 60 0 0 0 0 0 8 8 o
1ta LAB4 - 3 0 0 C 0 a o 0 G 0 o a .9 o
12a LABS 8 11 9 50 50 4 74 42 43 3 3 2 2 3
8b LABY 66 66 66 112 112 112 112 219 219 135 116 92 92 84
b LABZ 183 103 79 135 4135 135 135 48 48 233 210 136 118 93
10b LA33 29 29 21 60 60 60 60 o 0 o 0 0 0 o
1Mb LAB4 32 0 0 G 0 8 0 0 ¥ 0 0 0 0 0
12b LABS 29 93 85 232 32 32 64 64 24 64 24 24 24
13 LAB6 192 192 160 3! 0 0 0 0 0 0 0 0 0
14b  BLK1 B B B 12 12 12 12 40 40 32 200 12 120 26
15  BLK2 & 4 7 4 4 4 4 0 o 0 0 o, O i
16b  BLK3 19 51 32 40 40- 40 4D 26 26 24 24 24 24 24
170  BLKT 73 65 46 56 56 56 56 78 7B 70 48 40 40 60
18a THC1 2,4 6.0 5,5 9.5 4,5 4.5 4,5 1,5 1.5 1.5 BeB 1.5 0.8 1.5
19a. TRC2 0 0 0 0 0 G o 0 0 0 0 0 0
28a TRET 7.5 7.5 7.0 11.0 6.0 6,0 6.0 5.0 5.0 3,5 3.0 3.5 3,0 345
21 IARY 13 13 13 19 19 13 19 4L 4 13 0 7 o 7
22 IRR2 0 0 0 o 0 ) 0 0 0 c o 0 0 o
23 IRA3 0 g 0 o 0 0 o 0 U 0 0 0 0 a
24  IRRT 37 37 37 37 37 37 37 0 0 0 0 0 0 o
25  THRK 0 0 0 0 G G o Q 0. 0 0 5 4 0
26 THRR 0 0 0 0 J 0 0 0 0 0 0 0 ! o
27 CNCR 0 0 0 0 0 0 g c C 0 o 0 o 0
28 . MISL 0 0 0 145 1.3 1.2 1.2 g8 O 0 0 0 0 0
29 KLIA - 510 510 333 267 267 200 100 396 192 241 165 330 179 172
30a KCIB 113 169 153 334 184 184 186 332 333 209 18 102 52 98
30b KCIB 89 89 85 193 92 92 281 281 241 132 56 16 16 56
31. RCIA 0 o0 o 0 0 0 0 o 0 0 0 G o 0
32a RCIB 66 n} v 0 g 0 0 0 0 0 a 0 ¥ o
326 RCIB o 0 0 g 0 0 0 0 0 0 0 0 a o

Contd..-.u.---



Table 4-1 H C'Oﬂt.

Rou Colulo, 15 16 17 18 15 20 21 57 53 B ES e 28

No, ID KFD SCR SCP WTF WTK WTS BLI DBLU GMI GHMJ MST RAL RFD  GUR
7 LANDK 1 1 1 1 G 0 0 0 0 0 1] 8] 0 0
2 LNDR 0 I 1 1 1 1 1 1 1 1 1 o
4  LEUK 0 0 0 8] 0 0 0 0 0 0 o o 0 0
5 LLUR 9 0 0 a i 0 0 0 0 0 0 0 0O g
& RVMK 5 0 0 10 0 0 0 0 3] a 0 0 0 0
7  FYMR 0 B 16 0 0 0 0 0 G 0 5 0 10 1)
B8a LABY 40 100 100 40 0 0 0 0 0 0 o 0 0 o
9a LAB?2 220 73 73 2 0 0 2 2 2 2 18 2 88 0

10a LAH#3 G B0 90 13 /85 45 12 12 29 29 29 22 34Q 6

11a LAid4 0 24 54 121 126 126 63 63 45 &% 59 49 365 12

12a LABS 2 83 83 106 116 116 B8 80 64 61 72 72 105 0
'Bb LABY 40 490 100 072 0 0 o 0 0 0 0 0 0 0
9t LAB2 220 73 73 16 0 0 16 16 16 16 48 16 122 1]

10b LAB3 0120 152 40 BOD BO 26 20 39 28 35 32 240 8

11b LAB4 0 24 80 121 126 126 63 48 45 -3n0 55 59 365 16

12b LABS 16 8> 83 106 116 116 88 B0 64 60 72 64 105 0

13 LABe 192 192 160 0 o 0. 0 0 0 0 G 0 0 a0

14b "BLKY 22 8 32 40 0 0 0 0 D 8] a 0 0 0

15h BLKZ 2 0 > 24 40 40 16 16 22 22 22 16 20 1

16b BLK3 16 0 g 21 12 12 8 8 16 16 & 10 13 0

17b  BLKT 54 0 0 92 4B 65 40 40 54 53 54 42 144 3

18a TRCY 1«5 O 0 6.5 0 0 0 0 0 0 D 0 0 0

19a TRC2 0 a 0 1.5 4.0 4.0 1.5:19.5 1.5 1.5 4,0 1.5 0 0,2

20a T&CT 4.0 0 9,0 12.0. 0 0 9 0 0 n 0 0 6.0 &8

21 IRR1 19 24 24 0 0 0 0 0 0 0 0 0 8] 0

22 IRR2 0D 18 18 7 7 7 7 o 13 g 13 13 &0 0

25 IRR3 a 7 7 30 % 30 18 0 "6 I3 12 42 €0 0

24  IRRT 0 0 '@ 37 37 37 25 0 19 0 25 25 a 0

25  THRK 0 0 0 0 ) 0 ] 0 0 0 0 0 Q 0

26  THRR o 0 0 10 9 9 6 4 0 0 0 0 0 0

27  CNCR g 0 C 0 a G 0 0 0 0o o 0 1] o

28  MZsL 0 0 0 0 0 0 0 0 0 o] 0 0 0 0

29  KCIA CT5 214 214 0 9 0 0 0 G 0 2 0 g o

30a KCIB 200 96 96 78 0 8] 0 0 a 0 g . q o 0

30b KCIB 164 96 96 a 0 0 0 0 0 0 ] 0 0 0

31 RCIA 0 335 350 384 384 192 214 174 122 B7 275 135 180 0

32a RCIB U 248 852 314 204 204 149 95 120 . 82 180 116 610 8

32b RCIB O 248 744 244 142 182 107 55 78 40 108 74 538 5



Table'4.1: Cont,

7 8 9 10 11

Row I 1 2 3 4 s 6 12 13 14
3 ML 0 0 08 0 ~130 w650 0 0 o g 0 o o
3> 80 g g 0 o g 0 0 0 0 -1000 «-650 @ 0 0
36 RCPD' 3 g 0 0 0 0 -2850 -1425 g 0 0 0o 0
37 WTPD g 0 0 o 0 o 0 c 0 0 0 D o 0
38 KPRG g 0 0 0 0 o 0 0 a 0 S 0 400
39 RPRG g o o 0o 0 0 2 0 0 0 0 0 0. o
40  GRRG o o -0 0 0 0 0 0 0 0 g 0 C 0
41" KDRQ 0 0 0 2& 20 18 9 0 0 14 8 0 4] 0
42  BSRGL 0 0 a 0 0 o o 0o o 0 0 0 0 0
43 KFRQ 0 0 0 «160 =150 g ] Y 0 T o B 0 o
45  BLPC. g 0 0 0 o 0 0 o 0 g 0 0 0 o
46 GMPD 0 0 0 0 o 0 0 o 0 0 0 0 0 0
47 CNpD 0 0 o o 0 0 0 0 0 0 a 0 0 o
20 LRAK ~428 w27 6 ~165 =112 = 89 "= 65 = 33 = 182 = 91 - 153 =110 ~51 - 36 -56
51 LRRR 6 o o o 0 o 0 0 o o o o 0
68 CINK-2675-2300 -1680 0 g 0 g R G -1740 -1125 @ o =24
69 CINR g 0. 0 o0 0 Q C 0 o 0 g 0 0 0o

[Ru—. — e YRS -

a
Only for tractor cultivstion

T e s A

bOnly»Fcr bullock cultivation,

(._::3\'.}*. - ——



Table 4.,1: Cont..

Row 't53

L S . M YA | A B e Wl

.

D16 17 4% G ps Ty AR s g 25 26 27 2%
34 MZPD 0 0 0 0 0 o 0 0 0 0 0 0 0
35 BIFL 0 0 0 0 g 0 o + 0 0 0 0 0 0
36 RCPD g 0 g 0 D 0 0 o0 0 0 y 0o .0
37 WTPD g 0 0 =1800 -1600 -800 0 0 0 o o 0o 0 g
38 KPRE 0 0 9 0 0 0 0 0 0 a o o 0 0
3 RPRG 0 g G o0 o0 o 0 0 0 0040 0 0 o
40 GRRG @ 0 0 g 0 0 9 0 0. 0 0 0 0§ 100
41 KOR& @. 0 0 0 o 0 0 i 0 9 0 0 0 0
%2 BSRA™ 0 Q 0 26 26 12 14 B a0 o 0 o o
43 KFRQ 0 0 0 a 0 0 a 0 0 0 0 0 o 0
45 BLPD g 0 0 0 0 0 =120 70 0 0 0. 0 0 0
46 LGMPD 0 0 0 0 0 0 8! 0 =50 35 0 0 0 1]
47 CNPD Q -2B0 300 0 0 o o 0 9 0 0 0 o 12
50 LRRK 42 120 150 0 o 0 0 8] 0 0 5] 0 0 0
51 LRRR™ D0 230 300 141 108 54 86 63 68 58 225 43 54 o
68" CINK 0O 0 0 0 g 0 0 @ 0 0 0 0 0 0
69 - CINR- g 0 0 0 0 § -40 =24 -1520 -24 O 0

] 0
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amount, The learger theso figur.s the highor is the risk associated with
the production of such crops.  The negotive cocfficients in the income
rows and production ond disposal rows indicoate fhc additions to income
and inventory of respective produce, The income is gemcrated from the

stle of crop produce not consumed 2t homa,

6.2 Snle Activities

Toble 4,2 gives the matrix of cocfficicnts for crop produce sele
'aqtiuitics. The negatiué unit figures in the output requircements rows
mean increase in tho roguircmonts o5 o unit Quantity is taken auay. for
s;lo. On the other hand pcsitiﬁc unit figures in the production ond
disposal rows indicnte reduction in tho inventory of those produco,

The carnings are addod to the incaome as indicatcd by nocgotive coefficients

in the incomo Tous,

E

643 Custom Hiring Out Activitice

Table 4,3 gives the coofficicnts motrix for custom hiring out of
surplus scrvices of the farm risources. .Tha custem hiring adds tc tho
incomn eg indicﬁted by negitive ccefficionts in tho income rows, The
Positive coefficicnts in the availability rows indicate hiring out a
unit of rcgpective rescurce, The opormting cash used in the form of
fuel, otc,, is indicotod by positive coefficients in the respoctive

operating cash use rouws,
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Table 4,33 Custom Hiring Out Activities

Row  Cel Mo, 42 43 l44 45 46
CRp. T e e e i P
I THK THR ™1 TR2 TR3
18 TRC1 ) 0 1 0 0
19 TRC2 0 0 0 1 0
20 THCT 0 0 1 1 1
25 THRK 1 0 0 0 1!
26 THRR 0 1 0 0 0
' 56 DCSK 2 g 12 0 6 .
57 0CSR B 2 0 12 6
68 CINK -5 0 ~25 0 «12,5
- 69 CINR 0 -5 o ~25 1245

e i I S NS - RS . i

6.4 Cash and Credit Reserve Activities

Table 4,4 and 4,5, respectively give the metrices of coefficients
for cash and credit reserve activities in the model, Columns 47 to 62
are éaSh Teserve activities, 83 tg 77 insf%tutional credit reserve and
78 to N nonuinstifutional;creait TESET VS actiuitias; The unit positive
elements in availability rous iqdicate_ﬂhat ane rupee is tsaken for
allocation be#ween the reserve and the use in the ratio given by
negative figures in the use rows and positive figures in the_liquidity
Teserve rows, As conceptualised; the reserves have some values to the
cultivators which is shown by positive elements in the objactive
function for individual reserve activities, The apctivation of
unutiiised institutional credit potential for use is represented by
the coefficient of ,125 in the kharif operating cash which makes
available one rupee of credit for each of the tuo &4esesocns as given by

negative unit values in the credit availability rows,
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29

1
D
0
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MZPD
2360
nepo
WTRD
WRRE
APRG
GRRAG
KORG
B85y
KFRY
dLRD
GMPD
CHRG

Table 4.,2: Urop Produce Sale Activities
- 0CsK
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Table 4,4: Cach Reservs Activities
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Table 4.%: Credit Reserve Activities
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6.5 Cash Allocatiaon ﬁc;iuities

Tables‘é.a gives the matrix of cocfficients for the cesh allocation
agstivities, These aze m=inly the Lransfer aciiyitiaa. The ﬁnsitiue unit
coﬁfficients in the cash use roue indiputcd thet @ rupst of Avallable cash
is trensferod. tc nosxzating cash rows o8 shoWn by negetive unit elements.
On the other hand positive unit coefficients in opernting cash roirs shouw
that phe rupee of esurileble cperating cesh ig teken eway for allocetion
Lo cepital inputs as shoun by nagative coefficients in these rous, This
cash is mvaiiable for purchese of capital inputs of entegory A and B in
the respective seacons,

Table 4,63 Cash Allocetion Activitics

e R BB b W R B A A e S o el Bk im et T M o R WL A T R L B MR Wl I e R Ak el o i e A3

Row Col, No, 32 93 94, 95 . 96 97
Noo =757 KICK Koo TTRIK T T RIGe T T T CeuK T TauR
29 KC 1A -1 a a 0 ) B
30 . KCIB 3 - a 0 o Q
3 FCIA g o i i 0 0
32 RCIB g- 0 o -1 ) o
54 CSUHK 0 0 o] o 1 0
55 CSUR 0 3 D D o y
56 DCSK 1 1 Q 0 -1 o
57 ocsh Iy 0 1 1 o 1

B M A e e B b e AT T - o e e B S Al A B Bk’ B A e ek s A ok L T L A A

Ga66 Credit Allocation and Debt Repeyment Actiuibies

The coefficients for credit allocation and debt repayment activitics
ars inen in Teble 4;?. Just lik; casﬁ allgoation crodit allocation and
debt r3payment ara the transfer activitieé. Crodit funds are—transFered

from use rows to gperating cash and cepital inputs wcquired as kind



- Table 4,7t Credit Allpcation and Debt Repsyment Activities
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credit in the ration given by neg?tive coefficienmts in thzse rows, Tha
nagetive 'unit elements in the debt rows are the additions te credit usae
for accounting purpcsts (zoTo in the beginning). The positive unit
values in the debit repoyment rows for different cgenciss inaisste tho
gabt neutrilisation, Tho nsctual payment of principal end interest is,
howsver, mdde_ﬁrom thalincomc ¢5 indicrtca by positive Qalues in the

incoma rows of the respective season,

6.7 Food and Feed Buying Activitics
Table 4,8 gives the coefficients for purchase activitiss for pulses,
gur, fesd and kadebi.

Tetle 4,82 Food and Food Purchase Activities

I D ol et b AT mr e AT I bt i e R e - —a

how  Col. No. 109 110 144 142 113 114
Nou g R R R R R
38 KPR 1 0 0 5" g o
39 RPRG 0 7 . L 0 0 0
40 GRAG 0 0 0 0 1 3
41 Korg 2 0 g T oo D 0.
43 KFRQ 0 0 1 g 0 1
44  RFRQ 0 5 g 1 0 a
56  0SCK 2.5 0 1.4 0 2 .05
57  0SCA g 2,25 0 1.4 .9 o .

e AR M WA W A LR N Ml R oty L AR o A o M ol e e AL A A e e -t

Positive coefficients in the reguiremcnt ro&é indicaﬁa their fulfilment
while in the operating cash rows the positive e2lements sre tho prices
seid per umdd of the item, Similerly, in Table 4,7 posftive entriss in
sho operating cesh rous for labour hiring, sguiprent hifing, and land

sasing activities indicete wage rate, custom rates and land rent
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respactively, HAs labour is provided food, its hiring in incresses the
food regquirements of cereals, pulses and gur as indicated by negative
plements in-their reguirement rows, The negative unit values in the

' availeobility rows fci these resources indicete additions to the raspective

rosource hircd in,

6.8 Tronsfer Activitiss

The coefficicnts fnr transfer sctivitics indicete tronsfor of
Ie80UTCes and protuce from one row Lo anpiher as daﬁictcd in Table 4,10,
The positive unit slaments in producticn and dispesal rows for maize,
bajra, rice, wheat, barley anc gram indicetc that these commedities are
trensfered to ceresls ond feed reguiraments as indicated by negative
slements in their reguicsment rows, Similerly, positive unit elements
in tho svailability rudsrof kharif FY#, operating cesh and consumption
cradit_ipurchases} for two samscns indicstod their trsnsfer respcctively
ta the rabi FYM auailabilitg, conéunptian cagh, ond coﬁsunption crecit
necds as indicated oy the negativc unit slecents in thase rews, The unit
positive cosfficicnts in the income rous represent the ailocation of
incomo to consurption, cesh reserua, Tabl cosh availability and objective
.Functiun as shown by negative sntries in the respoctive rows. The
kheTif income goos to rabi cesh availability,cash resorve and objective
function whiia rehi inceomz goes to the chjcctive function directly.

1 .

6,9 Invastment Activitios
Tal:le 2.11 alsﬁ gives the soefficients for the investment sctivitios

considered in the model. These sctivities sdd to the availability of



Table 4,93 Hiring and Renting in Activities
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Table 4,10¢ Transfers Activities
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services of respectivo itams, as shown by the nogetive clements in the
regpactiive rows, Thoy ubilize invootment credit, Tho repeyment

instalments »s indicatod by positive figurcs arc paic from the income

e i A R M B A A AT e e e e ek m mi

Row Col, Mo, 139 140 1471 142 143
T T T e s T T e MZSR
18 TR emas o T o o T
19 TRC2 240 0 0 0 0
20 TRE3 1000 0 g 2 q
21 IRR1 0 240 0 0 0
22 IRR2 0 240 0 0 o
23 IRR3 0 -360 g 0 0
25 THRK 0 a =160 0 0
26  THRR 0 0 260 0 o
27  CCRS o 0 0 480 0
28 HzsL o 0 0 | o ~160
68 CINK 437 687" 413 CaF 275
69 CINR 4370 . 637" 413 413 275

R B B B et el e I o TR e SR e B e

7 COMPUTING STRATEGIES FOR ALTERNATIUEJSITUATIbNS_

Wo have presented a gencral model to be used for virious situaticn
with certain modifications in the constraints ond activitios, Tha RHS
velues for tho constraints arc giuen.Fcr bullock and tractor operated
large forms, These may be replaced by the resource aveilabilities and
consumption requirements for any other forms situstion eg, small bullock
operated, medium bulloek opersted or medium tractor oporated farms,

- The constraints and activitics not ruleuant f0r a particular situastion

cen be dropped. For instance, in caso of bullock operated farms, tractor
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evailability constreints #re not relavont., Similarly labour and

input constraints rulovent for bullock farms nced to be included,

To start with the ressurce oveilasilities in £he lasb.ycpf ey Bo
considored effective. This stretegy would indicate tho possibilities
of incrursing the valus of thz objsctive functicn by mBre thanges

in the input lovels and crepping pettorns.  In an other strategy labour
hiring'cauid be unbounded to reflect tha poseibility of improvirg the
utiliéation of ferm resscurces tirough higher labour use, In éti&l-
‘anothér strategy institutionsl credit availenility may be increaged fp
_the pormissible maximum credit limit, This wmould increesse the net cash
flows througﬁ better use of surplus resources, Finally some investment
actiuit;és may be introducad to examine tho profitability of having
those investments vs hiring thoeir ssrvices or cven no use of maw «czuicus

Hheim,
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Figure 1: Reservotion Price of LCash and Credit Reserves (Hs.jﬂe,)
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