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The present study deals with farmers who are a part of rural
poor. Such farmers are termed as non-viable farmers. Using
linear programming techniques the potentiality and adequacy
of a liberal credit policy and a recommended level of technology
in raising the incomes of the non-viable farmers above poverty
line is evaluated under four different farming systems. Also, the
minimum amount of credit needed to raise their income above
poverty line is calculated. Incomes of some of these farmers in-
creased above poverty levels when their resources are allocated’
optimally. Results also indicated that credit and technology are
essential to raise the incomes of the other non-viable farmers
above poverty line,

I. Background

The present study deals with farmers who are a part of the
“rural poor.” Such farmers are termed as nonviable farmers.
Thus, a nonviable farmer is considered as one whose income falls
short of the poverty line, implying his income is insufficient to
maintain himself and his fémily at a reasonably good standard of
living. The objectives of the study are:
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1. To explore the possibilities of raising farm incomes of non-
viable farmers in Pithapuram Block above the poverty line
through an optimal allocation of available resources under
different farming systems.

2. Te explore the capabilities of a liberal credit policy and a
recommended level of technology as a means of raising in-
comes of these farmers beyond the poverty line,

3. To compute the credit requirements of these farmers,

Five villages from Pithapuram Block were selected to draw a
sample of 80 nonviable farmers, 16 from each village. For the
purpose of the present study, the poverty line was defined, in
accordance with Rudra as an annual per capita income of Rs.
1,166.16 (at 1980-81 prices) from all sources. The data on input-
output relationships of crops, dairy and sericulture activities were
collected by survey methods from the selected sample of farmers
for the year 1980-81 by interviewing them personally with the help
of a specially designed questionnaire. Information regarding each
recommended technology of various crop activities for this area
was obtained from the recommendations of Andhra Pradesh Agri-
cultural University. Recommended technology is the technology
that is currently available but not diffused to the farm level fully.
Parameters of the linear programming model used were derived
from these two sets of information.

Four farming systems (viz. crop farming system, crop and
dairy farming system, crop and sericulture farming system, and
crop dairy and sericulture farming system) were identified for the
present study. These are the farming systems recommended to
this area by Andhra Pradesh Agricultural University. To see how
effective the farming systems are in bringing the farmer above
the poverty line, four different plans were worked out using a
Linear programming technique (one with a liberal credit policy,
one with a recommended level of technology, one with both of
these, and one with none of these) under each of the four farming
systems. This enables us to evaluate the potentiality of farming
systems to generate sufficient income under varied conditions of
capital availability and technology. It may be noted here that this
paper does not address questions like how a liberal credit policy, if
feasible, can be implemented; where the credit comes from; how
the recommended level of technology will be diffused to farm
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level. The paper computes credit requirements and examines
whether and how the liberal credit policy and recommended level
of technology, if given, can raise the incomes of nonviable farmers
beyond the poverty line under different farming systems. Also the
study treats the demand side of outputs such as crop products,
dairy products, and silk as exogenous. The farmer is assumed to
be a price taker and knows the prices,

Using the median of per capita incomes of farm households as
the cut-off point, the selected farmers were grouped into two groups

(viz. Group I, representing the poorer 50 percent of the . nonviable
farmers and Group II, representing the upper 50 percent).

Optimal plans were computed seperately for both these groups.
Thus, in all, 32 different plans were computed — 16 for each of
the two groups of farmers. Algebraically, the model used was:

. : 12 4
(1) Maximize Z=2 CX,~ EW,B}-2D;B}-R B,
i=1 k=1 h=1

subject to:
L.and comstraints

(2)?5?;;1(@,4% j=1,2,...,8.
i=

Human labor constraints

(3) ﬁ:t;k,-x,.-B; <B, k=1,2,., 12
Buliock labor constraints |

(4) 3¢, X,-B; <B, h=1,2,8, 4.
=]
Working capital constraint
5.
(5) dez'xz'_ B::. < Bm
i=1
Maximum animal number constraint
5
(6) Eem'xi = Bn

=1

Maximum area constraints
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(7) 3f,.X,<B, 0=1,2,3.
=1
Minimum cereal constraint

(8) ng,-Xz- >Bp

i=1

and the usual nonnegativity restrictions,

where Z is the total net returns to the fixed resources; C, is the net
returns per unit of the ¢th activity; X; is the number of units of ¢th
activity; W, is the wage rate of human labor used in the kth
period; B} is the quantity of human labor hired in kth period; D,
is the wage rate of bullock labor used in Ath period; Bj is the
quantity of bullock labor hired; R,, is the rate of interest at which
capital can be borrowed; B} is the amount of capital borrowed;
a; is the amount of jth type land required to take up one unit ¢th
activity; B, is the amount of jth type land available; by, is the Ath
period human labor requirement per unit of 7th activity; B, is the
amount of family human labor available in kth period; c,; is the
bullock labor requirement per unit of sth activity in the hth -
period; B, is the amount of own bullock labor available in ith
period; d,,; is the capital requirement per unit of /th activity; B,,
is the amount of own capital available; e,, is equal to one if 7th
activity is dairy activity, if not zero; B,, is the maximum number of
dairy animals allowed in the plan; f,; is equal to one if ¢th activity
belong to oth group, if not zero; B, is the maximum area allowed
under oth group activities; g, is the grain (cereal) yield per unit of
¢th activity; B, is the cereal requirement of the household; and s is
the total number of crops, dairy, and sericulture activities in-
cluded in the model. s took different values in different program-
ming situations.

A few words are in order regarding constraints (7) and (8). In
the area surveyed, cotton banana, and eggplant are considered
profitable but highly risky crops.. Constraint (7) imposes upper
bounds on land allocated to these crops. These upper limits are
obtained from the surveyed farmers. The constraint reflects the
intent of the farmers to “limit” the risky activities. Constraint (8)
ensures that the cereal requirement of the farm household is met
from the farm itself, a concern expressed by the farmers surveyed.
As explained later in Section V, the model is changed slightly
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when calculating the credit requirements.

I1. Results and Discussion

Existing farm plan: The average size of holding of Group I
and Group II farmers was 2.74 acres and 3.61 acres, respectively.
The average size of the households was 6.47 (members) for Group
I farmers and 5.95 in case of Group II farmers. Thus, the per
capita land availability was less than 0.43 acres in the case of
Group I farmers and 0.61 acres in case of Group II farmers. The
total net farm returns were Rs. $,048,27 for Group I farmers and
Rs. 4,551.45 for Group II farmers (Tables 1 and 2). The corres-
ponding total nonfarm incomes were Rs. 128.01 and Rs. 107.04.
Thus, per capita income (farm and nonfarm) was Rs. 489.77 in
case of Group I farmers and Rs. 782.94 in case of Group II
farmers, as against Rs. 1,116.16 of the poverty line. The meager
per capita incomes of both the groups of farmers indicated that
their standards of living were precariously low. Group I farmers
‘were at destitution levels,

A. Crop Farming System

As the name suggests, this farming system includes crop activ-
ities only. More optimization of resource allocation at existing
levels of technology and capital availability (Plan C) considerably
- increased (by 53.9 percent) the net returns of Group II farmers.
The increase was dismal (a mere 4.6 percent) in the case of Group
I farmers. The per capita income of Group II farmers reached
above the poverty line when resources were allocated optimally
under existing technology, while that of Group I farmers re-
mained almost the same. Therefore, it appears that the poverty of
Group II farmers is not necessarily because of poor endowments
they have. This difference underlines the importance of
managerial input and calls for mobilizing the services of extension
institutions and, more particularly, that of agricultural extension
economists,

The net returns of both groups of farmers increased further
with a liberal credit policy (Plan CK). The recommended tech-
nology (Plan CR) increased the net returns of both groups of
farmers considerably. Yet, Group I farmers remained below the
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poverty line. However, the optimal allocation of resources with a
liberal credit policy along with recommended level of technology
(Plan CRK) increased the incomes by about 196 percent for
Group I farmers and 154 percent for Group II farmers. This farm-
ing system gave a per capita income (Rs. 1,411.83) above the
poverty line for Group I farmers. Group II farmers also were
better off with a per capita income of Rs. 1,964.96.

B. Crop and Dairy Farming System

-As Tables 1 and 2 show, this system is a marginal improve-
ment over a crop farming systemy when capital is a constraint.
This is true for both groups of farmers at both levels of technology
since dairy activities cannot enter the optimal plan (Plan CD and
Plan CDR). When the capital constraint is relaxed this farming
system is better than the crop farming system in generating net
returns. This is true for both groups of farmers at both levels of
technology (Plan CDK and Plan CDRK). The large increase in in-
come came from the inclusion of dairy activities in the optimal
plan. In this farming system, for Group I farmers, only Plan
CDRK insured an income above the poverty line.

C. Crop and Sericulture Farming System

For both groups of farmers, this system has higher net returns
than the crop farming system. This was true at both levels of
technology and capital availability (all four plans). A comparison
of Plan CS with Plan CD and Plan CSR with Plan CDR indicated
that a crop and sericulture farming system generated higher net
returns than a crop and dairy farming system when capital is a
constraint. When capital borrowing is allowed, a crop and dairy
farming system had a higher income than a crop and sericulture
farming system. (Compare Plan CSK with Plan CDK and Plan
CSRK with Plan CDRK.) In this farming system also, only the
simultaneous provision of a liberal credit policy and a recom-
mended level of technology (Plan CSRK) generated an income
beyond the poverty line for Group I farmers. In the case of Group
II farmers, all the plans insured incomes above the poverty line.

D. Crop Dairy and Sericulture Farming System

When adequate capital was not provided, in the case of both
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groups of farmers, this farming system at both levels of technology
failed to generate more income than the crop and sericulture farm-
ing system. (Compare Plan CDS with Plan CS and Plan CDSR
with Plan CSR.) The reason again was that dairy activities could
not enter the optimal plan. Thus, as long as capital is a con-
straint, at both levels of technology, none of the four farming
systems generated an income beyond the poverty line for Group 1
farmers. The interesting feature was that even without the recom-
mended level of technology, this farming system, given a liberal
credit policy, ensured an income above the poverty line for Group
I farmers (Plan CSDK). Hence, this system is superior to the other
three. However, Plan CDSRK (simultaneous provision of recom-
mended level of technology and liberal credit policy) recorded the
highest net returns for both groups of farmers.

In summary, mixed farming systems generally generate more
income than crop farming systems. When capital is a constraint,
the crop and sericulture farming system gave the highest income.
However, under a liberal credit policy, the crop-dairy and
sericulture farming system was better.

III. Income under a Liberal Credit Policy

A liberal credit policy was defined as the provision of as much
credit as needed at a constant rate of interest to maximize net in-
come under each farming system. Unrealistic this policy may
scem, but as results indicate, even this policy by itself, is inade-
quate to raise the incomes of these farmers above poverty line.
The amount of credit borrowed under a liberal credit policy and
the corresponding increase in net returns of both groups of
farmers under different farming systems at two levels of
technology are presented in Table 3.

The capital availability on the farms of both groups of farmers
was low (Rs. 2,099.45 in the case of Group I farmers and Rs.
8,186.19 in the case of Group II farmers). Capital was a limiting
resource to maximize the farm net returns. Hence, capital
borrowing was used to augment the incomes when the capital
borrowing activity was introduced in the plan.

As expected, the liberal credit policy increased the net returns
under all farming systems at both levels of technology. In each




JOURNAL OF ECONOMIC DEVELOPMENT

32

300 a1 Sunredwos £q e paarue sem mmaomad z'g amndy sy ‘ordurexs rog

‘s1zuare] { dnossy jo gioq — D ur(g Jo yeys M [0 ur[g Jo SwIniE

*£Sojouyda3 o 2aa) 2wes oy 1 pue weysss Sunwiey swes 31 Ul Ino

paytom sueld eumdo oMy sy jo surngar 10u oy Suptedwod £q 100 paviom sem £onjod y1pain ye1aqy 01 anp swInIar 19U Uy asearaur sfvrussred YL, [#oN -

00 6% 150°2 $'69 G081 §8'949°L 02§69 (MUSAD ueld) £3opouyps) papudurwosar 3y
00 ® 9'e¥ 8°E6 L¥'189°8 L3 4B0°9 (3SaD ueld) ABotourox Bunsixa 1y
waishg Sunuuey srmamoueg pue Areq ‘doxny C Ay
00 28'091°% 58 9'gg 90°000'S ar'306'2  (MUSD ueld) ASojouyoay papustuiodax 1y
00 » VLT 3% BIBYS'S  F9'880'Z (3§D uerd) &Sojouyoan Sunsmxa 1y
1wasdg Suruure aanymoptag pue doxny “[If
00 64'989°¢ 9'LL 6’811 GE°GRG°L L6 T1PL' (MaaD velg) £Bojouyday popuswrmiosas 1y
0°0 ® '89 &'801 SL°L00°C LE18LY (31aD uelq) LSojourps Sunswxa 1y
‘wiashg Sumurey Arreq pue doapy py
00 12°0%5'3 [ 2% €Ly SEPF1'S 81°498'¢ (34D ue[d) ASojompa papuswILIcdal 1Y
00 © 24 2’8 ¥3B00T  ¥6°609 (D weyg) ASofouyaos Sunsixa 3y
twashg Jurmrey doxny p
11 dnois) 1 dnoxoy 11 dnoiy I dnoany 11 dnoxsy 1 dnoioy UB[J /UOTIBMIIG I JO JUIEN]
(saadny um) Larjog npaxy (saadny up)
simammairnbay [212qIY 01 3up suaney Aatgog 1parn
pax) BN Ul asedIdu] 95 fexaqIy Jopun

pamoxioq fende)

SINIFWAAINOTY LITTID ONY ‘ADI'TOd LIGHID TVEddl] O.I 3nd SIWALLSAS ONTWAVA INTIAIATI]
HAJNL SNAINLTY 1IN NI ASYVARON] ZOV.INIDEIJ “ONIMONRO0Y TVIIdVD

§€9319eT,



NON-VIABLE FARMERS OF INDIA 33

farming system, the increase in net returns owing to the availabili-
ty of additional funds was higher at the recommended level of
technology than at the existing level of technology. This implied
that adoption of recommended technology magnified the income
increasing capacity of a liberal credit policy.

The increase in net returns due to a liberal credit policy was
not uniform in all the farming systems. The response to capital
borrowing was the highest in crop and dairy farming system,
followed by crop dairy and sericulture farming system. Results
also showed the general trend that the income of Group I farmers
responded more to liberal credit policy than the income of Group
II farmers.

The results further demonstrated that, for Group I farmers, a
liberal credit facility is indispensable if they are to be moved
above the poverty line. The results emphasize the need and urgen-
cy of a liberal credit policy for this group of farmers. However,
Group II farmers also were better off after the implementation of
liberal credit policy, but the need or urgency of such a policy was
not as high as for Group I farmers.

IV. Impact of Recommended Technology

The results indicated that the income of nonviable farmers
can be substantially increased by adopting recommended tech-
nology. An increase in net returns, owing to the adoption of a
recommended technology, was indicated by comparing the plans
computed for a recommended level of technology with those com-
puted for an existing level of technology (see Table 4).

Table 4 indicates that in all the farming systems and at both
levels of capital availability, Group I farmers benefited more
than Group II farmers by adopting the recommended technology.
This is because there was a wider gap between existing levels
of technology and recommended level of technology for Group I
farmers than for Group I farmers. Under each farming system
and for both groups of farmers, the percentage increase in net
returns due to the recommended technology was higher when it
was for the liberal credit policy. However, without the liberal
credit policy, recommended technology failed to bring the desired
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impact of generating enough income to push Group I farmers out
of poverty,

V. Credit Requirements

So far, we have examined whether a liberal credit policy and a
recommended level of technology are adequate in raising the in-
comes of nonviable farmers above poverty levels. Even more in-
teresting is the question, what is the minimum amount of credit
needed to raise theincomes of nonviable farmer above the poverty
line. Thus we define credit requirement as the minimum amount
of credit needed to borrow at a given rate of interest to raise the
income of the non viable farmer to the poverty line.! To answer
this question equations (1) and (6) of the model are modified as
follows:

©) B=3d,,X; B,
i=1
§ 12 4 S
(10) 2C,X; XW,;B;=3D,B; R (2d,,X;-B,] =P
i=1 k=1 h=1 i=1
where P is the minimum income desired (poverty line, Rs.
1,166.16). This modified model consists of minimizing (9),
subject to constraints (2)-(4), (6)-(8), and (10). A non-positive B
indicates that no credit need be borrowed to achieve an income of
P, the poverty line. In these cases credit requirements are
reported as zero. Credit requirements are calculated separately for
both groups of farmers under the four different farming
systems and under the two levels of technology. These are
presented in Table 3 (last two columns), The results indicate that
Group II farmers need not borrow any credit to achieve an income
above or equal to poverty line, This is not surprising in view of our
earlier results. For Group I farmers it is not possible to achieve an
income above or equal to poverty line with any level of credit re-
quirement, under the existing level of technology (B is infinite),
Under the recommended level of technology, credit requirements are

1 It may be noted here that we are considering “production” capital only i.e., the model
implicitly assumes that the money borrowed is used for production purposes only. The
asswmption is --- what farmers borrow is “production capital.”
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lower in mixed faﬁning systems. These results again emphasize
the need of credit and technology.

In conclusion, the benefits of recommended technology can be
exploited better when associated with credit borrowing. Similarly,
a full utilization of credit was possible only when it was associated
with recommended technology. Therefore, the nonviable farmers’
economic lot can be more substantially improved if, instead of
providing piecemeal credit for crop production, a package ap-
proach suitably combining the recommended technology and ade-
quate capital be provided. This emphasizes the need for
strengthening the close coordination between credit and extension
institutions and streamlining the flow of credit and extension ser-
vices 50 as to revitalize the economy of the nonviable farmers.
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