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ABSTRACT

Aims: This study aimed to estimate the impact of Direct Cash Transfer scheme on production and
technical efficiency of paddy cultivation.

Study Design: Multi-stage random sampling was used.

Place and Duration of Study: Sample: Three districts namely Dharmapuri, Thoothukudi and
Thanjavur were randomly selected for the study during December 2021-March 2022.
Methodology: Both primary and secondary were used in the study. A pre-tested interview
schedule was used to collect the information on general characteristics, cost of cultivation and
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resource inputs used were collected from 90 beneficiaries and 90 non-beneficiaries. Thus, a total
of 180 sample respondents.

Results: Of the total PMKISAN assistance (Rs. 6000) about 5.16% (Rs. 3300) of the amount has
been spent for cultivation purpose. The average cost of cultivation among the beneficiaries was
lesser than non-beneficiaries and the net returns were more among the beneficiary than the non-
beneficiary. The major share of operational cost incurred in paddy cultivation for beneficiaries and
non-beneficiaries was towards human labour followed by machine labour and fertilizer cost. The
estimated mean technical efficiency for PMKISAN beneficiaries was 84% and there is a chance of
improvement for increase in yield. The difference in yield and technical efficiency may be due to
assistance provided to the farmers, through which the cost of cultivation was less and were able to
adopt new technologies.

Conclusion: Overall, the PMKISAN beneficiaries were able to use the PMKISAN assistance
for procuring seeds, fertilizers and wages for labour. The beneficiaries were technically
efficient in paddy production and also the cost of cultivation was lesser when compared to non-

beneficiaries.

Keywords: PMKISN; technical efficiency; cost of cultivation; impact; paddy; direct cash transfer.

1. INTRODUCTION

Government of India had implemented various
schemes like National Food Security Mission
(NFSM), PMKISAN, Pradhan Mantri Fasal Bima
Yojana (PMFBY) and National Mission for
Sustainable Agriculture (NMSA) for providing
inputs, machineries and tools at subsidized rates,
insurance cover to reduce loss due to natural
calamities. Apart from subsidies, price and
income support programmes are also provided to
the farmers to overcome the farm distress and to
double the farmers income. 76% of the total
agriculture  budget is proposed towards
PMKISAN, PMFBY and interest subsidy on short
term credit. The Government spending towards
PMKISAN had increased in successive years
from Rs. 20,000 crores during 2018-19 to Rs.
65,000 in 2021-22. PMKISAN (PM Kisan
Samman Nidhi) a direct cash transfer scheme
was implemented by Government of India to
supplement income to the farmers, a sum of Rs.
6000 is paid in three installments to the farmers
through direct benefit transfer. Over 12 crores
registered farmers have been benefiting from
PMKISAN scheme. The scheme was intended at
providing social security to marginal and small
farmers through supplementing financial needs
of the farmers in procuring inputs like seeds,
fertilizers etc., Rice is one of the important staple
food crops providing nutrition for peoples in India
as well as for half of the world’s population [1]. In
India, about 45 million hectares of land was
under paddy cultivation with estimated total
production of 129.66 million tonnes during 2021-
22. Majority of the farmers (86.08%) in India
have marginal and small operational land
holdings [2]. Based on the Situation Assessment
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Survey [3] about 56% of agricultural households
in India were cultivating paddy crop and the
average gross cropped area under paddy crop
per household was 0.61 hectares. With emerging
food demand, increasing the productivity with
limited resource availability is at great concern.
Thus, increasing the productivity can be possible
through adoption of new technologies [4,5] which
are not affordable by marginal and small farmers.
The average monthly income of the agricultural
households was Rs. 10218 [3]. Swaminathan
and Bhavani [6] suggest that factor productivity
will have to be doubled, if the cost of production
is to be reduced and the prices of farm products
are to be made competitive and farming
remunerative. Various scheme implemented by
Government of India is to provide farmers inputs
at subsidized rate, to adopt the technologies
which would help in reducing the cost of
cultivation and also to increase productivity. For
attaining the resource productivity measurement
of technical efficiency is important for the
simple reason that it is one of the factors that
contributes to an increase in productivity.
Economics is an important concept in production
economics when resources are constrained and
opportunities of adopting better technologies are
competitive [7]. To achieve the productivity, it is
essential to measure technical and resource use
efficiency. Efficiency refers to how close a
production unit is to best possible frontier of
production; the ratio of output to the level of input
used is the technical efficiency [8]. Some major
efficiency studies on paddy farming in India show
the non-profitable status across various states of
India. In Rajasthan, the share of operational and
fixed costs increases in the same proportion in
the total cost of cultivation [9]. The reports of the
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Commission of Agriculture Cost and Prices
(CACP) accentuated the fact that in some of the
major paddy-producing states like Kerala, Tamil
Nadu and Odisha, profitability hovered around
ten percent in 1999-2000 and 2010-2011; the
varying degree of loss was reported in other
periods [10]. The main objective of the study is to
estimate resource productivity of inputs in rice
cultivation among beneficiaries and non-
beneficiaries which will help in understanding of
use of inputs for rice production and to find
whether there is a significant difference among
them. Hence, an attempt has been made to
study the technical efficiency and cost of
cultivation between PMKISAN beneficiaries and
non-beneficiaries.

2. METHODOLOGY

For the study, districts like Dharmapuri,
Thoothukudi and Thanjavur were randomly
chosen from different zones which represents
socio-economic diversities of the state and also
to provide an overall picture of the impact of
PMKISAN assistance in increasing the efficiency
and income of the beneficiaries. From each
district, one block and from each block two
villages were randomly selected. Separate
beneficiaries and  non-beneficiaries  were
selected, of which 90 samples were beneficiaries
and 90 other samples were non-beneficiaries.
Thus, making a total of 180 sample households.
Based on the pre-tested interview schedule the
data on cost of cultivation, inputs used were
collected and processed.

2.1 Cost Concepts

Cost concepts was used to study the economics
of cultivation between beneficiaries and non-
beneficiaries.

Cost Al: Value of hired human labour
Value of hired and owned bullock
labour
Value of hired and owned machine
labour
Value of owned and purchased seed
Value of fertilizers, manures and
Chemicals
Value of pesticides and insecticide
Expenditure on irrigation
Land revenue and taxes
Interest paid on crop loan if taken
Depreciation on farm assets excluding
land

Interest on working capital
Miscellaneous expenses

Cost Al + rent paid for leased in land
Cost A2 + interest on value of owned
fixed capital assets

Cost B1 + rental value of owned land
Cost B1 + imputed value of family
labour

Cost B2 + imputed value of family
labour

Cost C2 + 10% of cost on account of
managerial function performed by
farmer

Cost A2:
Cost B1:

Cost B2:
Cost C1:

Cost C2:

Cost C3:

Income measure:

Gross income = (quantity of main product * price
of main product) + (quantity of
by product * price of by product)

Net income = Gross income — Cost C

Benefit Cost Ratio = Gross income / cost of

cultivation

2.2 Technical Efficiency

The technical efficiency among beneficiaries and
non-beneficiaries was estimated using the
stochastic frontier production function. The Cobb-
Douglas production function was used with the
inclusion of dummy variable to represent the
beneficiaries and non-beneficiaries. The Cobb-
Douglas production function was used employed
to measure the resource productivity. However,
Cobb-Douglas production function does not
distinguish between the technical and allocative
efficiency. Technical efficiency is the maximum
possible output that one can attain from a given
use of inputs. Frontier production function
represents the maximum possible output from
given set of inputs. Deviation of a farm from the
frontier indicates the farm’s degree of technical
efficiency [11]. Denis et al. [12] developed
stochastic frontier model from which one can
estimate both the technical and allocative
efficiency [13]. Trimmer [14] developed a concept
of imposing the Cobb-Douglas production
function into a frontier which give an output-
based efficiency measure. For the current
study stochastic frontier production function
approach proposed by Battese and Coelli [15]
was used in which the specific parameters are
estimated in maximum likelihood (ML). The
function is

Iny=Ina+bllnX1l+Db2lInX2+b3InX3+bd
In X4 +b51In X5+ b6 In X6 + b7 In X7 +In U
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Where,

Y = Yield (Kg/ha)

X1 = Seed rate (Kg/ha)

X2 = Farm Yard Manure
(tonnes/ha)

X3 = Nitrogenous fertilizers
(Kg/ha)

X4 = Phosphatic fertilizers
(Kg/ha)

X5 = Potassic fertilizers
(Kg/ha)

X6 = Plant Protection
Chemicals (Kg/ha)

X7 = Human labour (man
days/ha)

X8 = Machine labour

€ = Error term

bi = Output elasticity

The error term is composed of two parts one
being symmetric normally distributed and another
random errors.

€ =V; —Ssu;

The farm specific technical efficiency (TE) are
computed by taking the exponential of the
negative of u; that is

TE = exp(—u;)

As u; is non-negative, the technical efficiency
can take a maximum value of one and minimum
value of zero. The sample respondents were
categorised into low, medium and high efficiency
group based on the mean and standard deviation
[16].

3. RESULTS AND DISCUSSION

3.1 Benefit Cost Analysis of PMKISAN
Beneficiaries and Non-beneficiaries

The cost of cultivation was calculated for the
beneficiary and non-beneficiary farmers (Table
1). The cost meet out from PMKISAN assistance
is excluded while calculating cost of cultivation
for beneficiaries. The results indicate that the
paddy yield was higher for beneficiaries (47.50
quintal/ha) when compared to non-beneficiaries
(46.50 quintal/ha). The average cost of
cultivation among the beneficiaries was Rs.
64594/ha which was lesser than non-
beneficiaries (Rs. 67924/ha). The average net
returns were more among the beneficiary (Rs.
23281/ha) than the non-beneficiary (Rs. 18101)
and the benefit cost ratio was also found higher
for beneficiaries (1.36) than the non-beneficiaries
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(1.27). The share of human labour was highest in
total cost which accounted 39.40% for
beneficiaries and 37.67% for non-beneficiaries
followed by machine labour which accounts for
11.35% for beneficiaries and 11.78% for non-
beneficiaries. The major share of operational
cost incurred in paddy cultivation for beneficiaries
and non-beneficiaries was towards human labour
followed by machine labour and fertilizer cost.

The expenditure made through the PMKISAN
assistance is presented in Table 2. Of the total
PMKISAN assistance (Rs. 6000) about 5.16%
(Rs. 3300) of the amount has been spent for
cultivation purpose. Most of the beneficiaries had
spent the cash transfer amount towards
procuring seeds, fertilizers and for paying wages
incurred during intercultural operations. About
Rs. 1100 (18.33 %) was spent towards buying of
seeds followed by Rs. 950 (15.83 %) was spent
for human labour wages, 12.50% was spent for
purchase of fertilizers (Rs. 750) and 8.83% for
machine labour wages (Rs. 530). Overall, the
results indicate that due to cash transfer the cost
of cultivation was lesser (Rs. 3330/ha) for
beneficiaries than the non-beneficiaries in paddy
cultivation which had an increase in net returns
of Rs. 5180 per hectare.

3.2 Technical Efficiency

The production function analysis for PMKISAN
beneficiaries and non-beneficiaries has been
estimated and are presented in Table 3. The
variables like machine labour, human labour and
plant protection chemicals are positively
significant on yield. Whereas, nitrogenous
fertilizer and seed are negatively significant on
yield. For increase in inputs like seed and
nitrogenous fertilizers would reduce the yield by
0.15 and 0.43 per cent. Whereas increase in use
of inputs like plant protection chemicals, machine
labour and human labour would increase the
yield by 0.2, 0.53 and 0.37 per cent respectively.
The dummy variable has been included in the
function so as to represent whether the
respondent is beneficiary or non-beneficiary. The
dummy variable is significant indicating that there
is a difference in the efficiency between the
beneficiaries and non-beneficiaries. The value of
?, was found to be greater than (1%, and
variance ratio greater than one indicating that the
difference between observed and frontier
yield were also due to technical inefficiency of
the farmers. The estimated mean technical
efficiency for PMKISAN beneficiaries was 84%
indicating that the beneficiaries had realized 84%
of their technical ability. There is a chance of
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improvement for increase in yield by 16 per cent.
The mean technical efficiency of the non-
beneficiaries was 72% indicating that there is
28% chance of increasing the yield. The results
indicate that the beneficiaries are more technical
efficient than the non-beneficiaries.

3.2.1 Distribution of technical efficiency

The technical efficiency was categorized into
three categories viz., low (< 70), medium (70-86)

Efficiency
oo

and high technical efficiency (>86). About
63.33% of the beneficiaries fall under medium
level of technical efficiency and 33.67% fall under
high level of technical efficiency. Whereas,
majority of non-beneficiaries fall under the
category of medium efficiency group (70%) and
30% under low efficiency group. The results
indicate that there is a greater chance to
increase the yield by increasing the efficiency
level among the non-beneficiaries.

Beneficiaries

Non-Beneficairies

Fig. 1. Technical efficiency distribution of beneficiaries and non-beneficiaries

Table 1. Cost of cultivation of paddy (Rs/ha)

S. No. Particulars PMKISAN
Beneficiary Non-beneficiary
1. Operational cost
Seed 1450 (2.24) 1880 (2.77)
FYM 3200 (4.95) 3630 (5.34)
Cost of fertilizers 6600 (10.22) 7060 (10.39)
Plant protection chemicals 2900 (4.49) 3507 (5.16)

Human labour
Machine labour
Interest on working capital

24850 (38.47)
7500 (11.61)
3487 (5.40)

25587 (37.67)
8000 (11.78)
3759 (5.53)

Total operational cost

49987 (77.39)

53879 (78.65)

2. Fixed cost
Land tax 12 (0.02) 12 (0.02)
Rental value of land 13000 (20.13) 13000 (19.14)
Depreciation 513 (0.79) 415 (0.61)
Interest on fixed capital 1082 (1.68) 1041 (1.58)

Total fixed cost

14607 (22.61)

14501 (21.35)

3. Total cost 64594 (100.00) 67924 (100.0)
4, Yield (g/ha) 47.50 46.50

5. Gross income 87875 86025

6. Net returns 23281 18101

7. Benefit and cost ratio 1.36 1.27

(Figures in the parenthesis indicate percentage to total cost)
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Table 2. Share of cash transfer in total cost of cultivation

Particulars

Amount (Rs.)

Purchase of Seeds
Purchase of Fertilizer
Human labour wages
Machine labour wages

e NI

1100 (18.30)
750 (12.50)
950 (15.83)
530 (8.83)

Total cash transfer spending (Rs.)
Total cash transfer (Rs.)

3330 (55.60)
6000 (100.00)

(Figures in the parenthesis indicate percentage to total cost)

Table 3. Maximum likelihood estimates in stochastic frontier production function for paddy

S. No Particulars Coefficient  z-value P-value
1. Intercept 4.22* 0.96* 0.034
2. Seed rate (Kg/ha) -0.15%** -2.97*** 0.003
3. Farm Yard Manure (tonnes/ha) 0.03 0.96NS 0.605
4, Nitrogenous fertilizers (Kg/ha) -0.43*** -3.09%** 0.000
5. Phosphatic fertilizers (Kg/ha) -0.02 -0.49NS 0.901
6. Potassic fertilizers (Kg/ha) -0.03 -0.20NS 0.819
7. Plant Protection Chemicals (Kg/ha) 0.200* 3.35* 0.038
8. Human labour (man days/ha) 0.37*** 4. 77 0.006
9. Machine hours 0.53*** 5.63*** 0.000

Dummy 0.28***

Lambda 1.40

Sigma’v 0.12

Sigma’u 0.16

Sigma® 0.04

Log likelihood 20.00

Technical efficiency (beneficiaries) 0.84

Technical efficiency (non-beneficiaries) 0.72

Note NS= Insignificant; **=Significant at 0.001; **= Significant at 0.01; *= Significant at 0.05 level of probability

Table 4. Distribution of technical efficiency among beneficiaries and non-beneficiaries

S. No. Technical Efficiency Beneficiaries Non-Beneficiaries
1. Low efficiency (<70) 0 27 (30.00)

2. Medium efficiency (70-86) 57 (63.33) 63 (70.00)

3. High efficiency (>86) 33 (36.67) 0

Total 90 (100.00) 90 (100.00)

(Figures in parenthesis indicates percentage to the total)

4. CONCLUSION

PMKISAN scheme was implemented to
supplement the income to the farmers in
procuring the seeds, fertilizers etc. The results
indicate that the PMKISAN beneficiaries had
utilized the money assistance for production and
the yield was higher for beneficiaries (47.50
quintal/ha) when compared to non-beneficiaries

(46.50 quintal/ha). The average cost of
cultivation among the beneficiaries (Rs.
64594/ha) was lesser compared to non-

beneficiaries (Rs. 67924/ha). The average net
returns obtained by beneficiaries are higher (Rs.
23281/ha) than the non-beneficiary (Rs. 18101).
The estimated mean technical efficiency for
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PMKISAN beneficiaries (84%) was found higher
than the non-beneficiaries (72%) indicating that
the beneficiaries had realized 86% of their
technical ability. It concludes that PMKISAN
assistance had reduced the cost of cultivation of
farmers and also adoption of technologies had
significantly increased the vyield among the
beneficiaries.

ACKNOWLEDGEMENTS

| thank Indian Council of Social Science
Research for providing financial assistance for
the research work under ICSSR Centrally
Administered Full-Term Doctoral Fellowship.



Jagadeshwaran et al.; AJAEES, 40(11): 94-100, 2022; Article no.AJAEES.92330

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Akighir DT, Shabu T. Efficiency of resource
use in rice farming enterprise in Kwande
Local Government Area of Benue State,
Nigeria. International Journal of
Humanities and Social Science. 2011;1(3).

2. Gol. Agriculture Census 2015-16: All India
Report on Number and Area of Operational
Holdings, Agriculture Census Division,
Ministry of agriculture and Farmers
Welfare, Government of India; 2019.

3. NSO. Situation assessment of agricultural
households and landholdings in rural India.
NSS 77" Round, Ministry of Statistics and
Programme Implementation, Government
of India; 2021.

4, Ali, M. and M.A. Chowdhury, Inter-farm
efficiency of Pakistan’s Punjab: A frontier
production function study. Journal of
Agricultural Economics. 1991;41(1):62-74.

5. Oo AZ, Sudo S, Inubushi K, Mano M,
Yamamoto A, Ono K, Osawa T, Hayashida
S, Patra PK, Terao Y, et al. Methane and
nitrous oxide emissions from conventional
and modifed rice cultivation systems in
South India. Agric, Ecosyst Environ. 2018;
252:148-158.

6. Swaminathan MS, RV Bhavani. Food
Production &  availability  essential
prerequisites for sustainable food security.
The Indian Journal of Medical Research.
2013;138(3):383-91.

7. Gaddi GM, Mundinamani SM, Hiremath
GK. Resource-use efficiency in groundnut
production in Karnataka - An economic
analysis. Agricultural Situation in India.
2002;517-522.

8. Aymen Frija, Boubaker Dhehibi, Aden Aw-
Hassan, Samia Akroush, Ali Ibrahim.

10.

11.

12.

13.

14.

15.

16.

Approaches to total factor productivity
measurements in the agriculture economy.
CGIAR Research Program on Dryland
Systems; 2015.

Hazarika C, Subramanian SR. Estimation
of technical efficiency in the stochastic
frontier production function model - An
application to the tea industry in Assam.
Indian Journal of Agricultural Economics.
1999;54(2).
Available:https://EconPapers.repec.org/Re
PEc:ags:inijae:297667

Dennis Aigner, C. A. Knox Lovell, Peter
Schmidt, Formulation and estimation of
stochastic frontier production function
models, Journal of Econometrics. 1977;
6(1):21-37.

Hung-pin Lai, Subal C. Kumbhakar.
Technical and allocative efficiency in a
panel stochastic production frontier system
model. European Journal of Operational
Research. 2019;278(1):255-265.

Timmer CP. (1971) Using a probabilistic:
Frontier production function to measure
technical efficiency. Journal of Political
Economy. 1971;79:776-794.

Battese GE, Coelli TJ. A model for
technical inefficiency effects in a stochastic
frontier production function for panel data.
Empirical Economics. 1995;20:325-332.
Hundal JS, Sodhi SS. Gupta A, Singh J,
Chahal US. Awareness, knowledge and
risks of oonotic diseases among livestock
farmers in Punjab, Veterinary World. 2016;
9(2):186.

Gurjar ML, Varghese KA. Structural
changes over time in cost of cultivation of
major rabi crops in Rajasthan. Indian
Journal of Agricultural Economics. 2005;
60:249-263.

Guptha C, Raghu PT, Aditi N, Kalaiselvan
NN. Comparative trend analysis in cost of
paddy cultivation in profitability across
three states of India. European Scientific
Journal; 2014.

© 2022 Jagadeshwaran et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/92330

100


http://creativecommons.org/licenses/by/4.0

