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ABSTRACT
A novel solar irrigation cooperative was started in Gujarat state in India; where solar power is generated and used at the farm level 
for irrigation. The surplus power is sold to the state electricity enterprise under a guaranteed power buyback arrangement. This 
study found that solar-powered irrigation is an economically viable solution for energy needs of irrigated agriculture; but the 
extraction of ground water had increased manifold. However, its impact on ground water markets and potential long term damage 
to ground water tables raises questions about its sustainability as an energy solution for irrigation. Strong policy intervention to 
regulate ground water extraction through solar pumps is required for them to become a sustainable solution for energy needs in 
irrigated agriculture. 

Keywords
Cooperatives and policy, renewable energy, solar irrigation
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INTRODUCTION
In India which is country fret with an irregular and ill-

spread monsoon; irrigation is the mainstay of agriculture. 
Particularly in western India, canal irrigation is scarce and 
mostly unreliable in terms of time and duration. This 
makes irrigation largely dependent on ground water 
withdrawal; using irrigation pumps driven with either 
electricity or diesel. India currently has about 15 million 
electrified irrigation tube wells; with an estimated power 
subsidy of about 70,000 crores (Shah et al., 2016). State 
governments dare not cut these subsidies owing to their 
political compulsions. Besides, the existing electricity 
supply is insufficient, non-reliable, fluctuating in voltage 
and often available only at inconvenient hours. New 
electricity connections are hard to get, with a waiting list 
running into lakhs. In eastern India also, in spite of the 
abundance of ground water, it cannot be harnessed due to 
the shortage of electricity. As a result, irrigation in India is 
done mainly through about 9 million diesel-run pumps 
(Chawla & Agrawal, 2016). This burdens the exchequer 
with huge subsidies given on diesel; and also generates 
environmental pollution. 

Solar power generation on the farm itself through 
installation of solar PV (photovoltaic) panels; and using 
the same for extracting groundwater could just be the 
solution to address these concerns. Solar pumps come 
with a user-friendly technology and are economically 
viable. They are easy to use; require little or no 
maintenance; and run on near-zero marginal cost. Solar 
power is more reliable, without voltage fluctuation and 
available during the convenient day-time. India is blessed 
with more than 300 sunny days in the year that are ideal 
for solar energy generation; aptly supported by 
promotional policies of the Government of India (Chawla 
& Agarwal, 2016).  
REVIEW OF LITERATURE

Literature suggests that application of solar energy in 
irrigation could have myriad benefits. The primary 
benefit is that it is 'free'. However, the generating 
apparatus comes with high initial fixed costs like that of 
equipment, installation, depreciation, interest, expenses 
on protection from theft, vandalism etc. Nevertheless, the 
marginal costs are indeed 'near zero' (operation, 
maintenance, repairs). The costs of expansion in irrigated 

413



area such as procuring of hose pipes to transport water 
across fields, etc. is also much lesser compared to that for 
operating a diesel pump or getting another electricity 
connection. Hence, solar pumps could not only provide 
cheaper irrigation but also expand irrigated area and thus 
increase the returns on agriculture. Farming could be 
extended beyond the kharif season (monsoon); thus 
aiding the diversification of crops.  

Solarization could also unshackle the farmers from the 
shortage of electricity supply and its inconvenient 
timings.  They would be able to irrigate not only their own 
land, but also become irrigation service providers to their 
neighbouring farmers, thus supplementing their incomes. 
Solarized pumps could promote conjunctive irrigation by 
promoting ground water extraction in flood-prone regions 
like north Bihar, coastal Orissa, north Bengal, Assam and 
eastern Uttar Pradesh (Shah & Kishore, 2012). Electricity 
provision in India is the responsibility of the State 
governments and a majority of them have been unable to 
keep up with the growing needs of irrigated agriculture. 
Hence they seem to have lapped up the idea of solar-based 
irrigation with zest. The Government of Rajasthan began 
an aggressive promotion of solar irrigation pumps, 
offering a subsidy of as much as 86 per cent for the 
adopters. Governments of Bihar and West Bengal also 
rendered active support for supplying solar pumps to 
small farmers (Shah & Kishore, 2012).

In the age of scarce and costly fossil fuels, solar pumps 
enable the farmers to make immediate and visible savings 
on diesel costs (Tewari, 2012). Besides, solar pumps 
require less monitoring than diesel pump-sets, which 
makes the former a labour-saving option too. The success 
of solar pumps in northern Rajasthan was due to the 
presence of the well-developed canal network, also 
because of already a prevalence of diggies (farm ponds) in 
the area; from which, low-lift pumping could be 
effectively done through solar pumps. In parts of western 
and southern India which are not only electricity-scarce 
but also water-scarce. Shah & Kishore (2012) advocate 
small farmers to form decentralized cooperative networks 
of solar power producers. These cooperatives could 
enable the farmers to not only fulfill their own energy 
needs through solarized irrigation but also gain 
supplementary income by selling their surplus. They 
could become economically viable if the state-owned 
electricity company were to guarantee a buy-back of solar 
power from them. Mishra et al. (2016) also concluded that 
the off-grid power production in India could be successful 
only if it is accompanied by policy support, local 
accountability mechanisms, proper selection of 
technology and scale of intervention, and capacity 
building among the communities to subvert local-level 
conflicts and elite capture.  

Apart from the implicit and realized advantages of 
solarized irrigation, there are concerns also. Bassi (2015), 
fears an increase in ground water extraction. This is due to 
the fact that the marginal cost of solarized irrigation is 

near-zero, with no incentive for farmers to save power and 
in turn, economize on the use of groundwater. Shah & 
Kishore (2012) also flag the dangers of solarized 
irrigation pumps that could encourage completely 
unrestrained ground water extraction, leading to 
unprecedented harmful impact ground water tables and 
worsen the situation in northern and western India. They 
advocate the prior formation of an effective demand 
management regime for ground water before promoting 
the replacement of diesel pumps with solar pumps. They 
suggest that instead of allowing the farmers to generate 
and use solar power freely, they should be organized for 
collectively evacuating their surplus power into the grid 
of the power distribution companies. The supplementary 
income that accrues to them in this manner could 
incentivize them to economize on their own power use as 
well as ground water extraction. It could also insure them 
against a failed agricultural season. 

Tewari (2012) observed that farmers in Rajasthan did 
not bother about the possible impact of solar pumps on 
ground water extraction because energy for irrigation and 
household needs was their crucial need. Kishore et al. 
(2014) believe that solar pumps improve productivity of 
water only by 5-10 per cent; and also do not decrease the 
total volume of water use. They found that farmers were 
happy with the performance of solar pumps and the fact 
that they could get free energy for their domestic needs. 
Kishore et al. (2014) found that solar pumps replaced 
mainly diesel pumps and not electrical ones. Therefore, 
consumption of state-supplied electricity may fall with 
the spread of solar pumps, particularly in those areas 
where agricultural power was non-metered and highly 
subsidized. 

The promotion of solar powered irrigation based on a 
huge state-supported subsidy regime in states such as 
Rajasthan has been widely criticized, even though the 
Government of Rajasthan tried to address the possible 
harmful impact on ground water extraction by laying that 
subsidy could be given only to the farmer having a drip 
irrigation system as well as a farm-pond on his land. 
Kishore et al. (2014) argued that a subsidy to the extent of 
86 per cent on solar pumps was inefficient and 
misdirected. Bassi (2015), fears that the gains from 
subsidy would accrue mainly to resource rich farmers 
who could meet its eligibility conditions. Besides, the 
welfare gains of this subsidy are too little compared to the 
burden it would entail on the tax payers. 

Kishore et al. (2014) recommended that pro rata 
subsidy on purchase of solar pumps from a state-
empanelled supplier should be discontinued. With pro-
rata subsidy, neither the farmer nor the supplier had any 
incentive to negotiate the price or cut the costs of 
production. Hence, the price tended to remain sticky. 
Instead, if the farmer were given a lump sum subsidy, he 
would be free to purchase the solar pump-set from the 
market at his best negotiated terms. There would be 
competition amongst supplier firms which could bring 
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down the market price. This could also reduce the 
transaction costs for the state which would in turn, cut 
down on subsidy expenditure. 

Tewari (2012) notes that empanelled firms charged 
prices higher than the market, while unregistered 
suppliers charged much lesser. In fact, if farmers 
purchased non-subsidized pumps on their own, they 
would be installed without any delay, cumbersome 
formalities or corruption. Hence, savings on diesel costs 
would begin almost straightaway, compensating for the 
subsidy foregone. Kishore et al. (2014) suggests that if the 
farmers were given remunerative prices for selling the 
surplus power to the grid, self-investment on solar pump-
sets would increase, resulting in lesser dependence on 
subsidies in the long run. Shah & Kishore (2012) opined 
that subsidies in solar pumps would be meaningless and 
contradictory if they enriched supplier firms rather than 
farmers. Bassi (2015) vehemently argued that solar 
pumps are economically unviable because they are less 
efficient than diesel pumps and also do not bring any net 
environmental gain.

In light of the above, this paper attempts to study the 
Dhundi Solar Irrigation Cooperative (DSIC). It is the first 
ever cooperative of farmers for decentralized solar power 
generation and usage in irrigation formed in 2015 in 
Gujarat, India. The study aims to explore the formation of 
DSIC, its functioning and economic benefits as well as the 
experiences of its member and non-members.  
DATA AND METHODOLOGY

Data from Census of India (Government of India, 
2011) regarding population, agricultural land; and caste-
wise distribution of land holding in Dhundi etc. were 
used. Initially, a pilot visit was made to Dhundi. The 
placement, condition and functionality of solar panels 
were observed.  Informal discussions were held with the 
members of DSIC, on the basis of which, a detailed 
questionnaire was prepared, which was administered to 
the respondents. The field survey was conducted in May, 
2016.  All the 6 members of DSIC were included in the 
sample. Besides, 6 non-members of DSIC (who were part 
of initial discussions with IWMI, but dropped out 
subsequently) were randomly selected from the names of 
non-members provided by the DSIC members. Thus, total 
number of respondents were 12 (Members 06 + Non-
members 06). With the help of information collected from 
the respondents, simple tabular analysis was done in order 
to understand the economic viability and sustainability of 
the DSIC. A SWOC (Strength, Weaknesses, Opportunity 
and Challenges) analysis of the DSIC was also attempted, 
which has been presented in this paper. 
RESULTS AND DISCUSSION
About Study Area

Dhundi is located in Thasra taluka (Block) of Kheda 
district in Gujarat (India), about 90 km. east of 
Ahmedabad. It has a total of 309 families, with a 
population of 1,473 persons and literacy rate of 74.88 per 
cent. The proportion of Scheduled Castes (SCs) 

population was only 0.54 per cent and that of Scheduled 
Tribes (STs) was nil. Most of the farmers are small and 
medium land holders. Paddy and pearl millet are major 
kharif crops while wheat is the major rabi (winter) crop 
followed by amaranth and tomatoes. During summer, 
depending on the availability of water, crops like pearl 
millet, green gram and long beans/snake beans are grown. 
Ground water is the major source of irrigation. Out of the 
40 bore wells in the village, 39 run on diesel and only one 
is electrified. This is because electricity connections are 
not easily forthcoming, leaving the farmers with no 
choice but to operate diesel pumps. All the cultivated land 
in Dhundi village is irrigated. 

A cooperative institution is not a rarity in Dhundi, 
which is not far from Anand, the cradle of the cooperative 
dairy revolution in the world. Also, internationally 
renowned NGOs like the International Water 
Management Institute (IWMI), Anand and Foundation 
for Ecological Security (FES), Anand, etc. are located in 
the vicinity. The DSIC was started in Dhundi due to the 
active role of IWMI, Anand, who were the promotors for 
DSIC and saw it right through its conception to actual 
formation.  
Nature of Respondents

The average education of DSIC members was just 7.5 
years (Table 1). In spite of not being highly educated, they 
exhibited the will to become part of a novel experiment 
like DSIC. Farming was the major occupation of all the 
respondents followed by animal husbandry and dairying. 

As shown in Table 2, a majority of members of DSIC 
belonged to BPL (Below Poverty Line) category, while 
most non-members were of the APL (Above Poverty 
Line) category. The average family size was quite large at 
around 8 persons per household. All of the land in Dhundi 
is irrigated; therefore, rental value of land was reported to 
be quite high ranged from `77,500 to `85,000 per bigha 
per year. All the respondents were so far happy with the 
fertility of their land. The ground water table was also 
favorable at 35-65 feet. Irrigation was completely 
dependent on ground water. Each respondent owned a 
diesel-operated pump to withdraw water.

Characteristics Members 
of DSIC

Non-
Members

Gender: Male 100.0 100.0

Average years of education 7.5 6.16

Religion : Hindu 100.0 100.0

Caste SC 50.0 -

OBC 50.0 100.0

Major occupation: Farming 100.0 100.0

Minor occupation: Animal 
husbandry and dairying

100.0 100.0

Table 1. Social characteristics of selected respondents
(Per cent)

Source: Primary Survey
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Inception of Dhundi Solar Irrigation Cooperative 
(DSIC)

The DSIC was registered on February 16, 2016; while 
solar energy generation and its use for irrigation started 
much earlier on November 23, 2015. IWMI did 
considerable ground work in Dhundi for about a year 
prior to its formation. The first meeting with the village 
farmers was held on March 5, 2015; followed by many 
more meetings to propagate solar power generation and 
its economic benefits. Long term obligations and legal 
implications of the formation of DSIC were also 

discussed in detail. Initially about 15 odd farmers had 
shown their readiness, but finally a group of six farmers 
remained to become actual members. It is noteworthy that 
one of the farmers of Dhundi, namely Pravinbhai, was 
formerly associated with the FES, Anand and was 
therefore, well-known also at IWMI. Besides, the village 
folk also trusted him as one of their own. Therefore, 
through his involvement, the initial ice-breaking and trust 
development between the Dhundi farmers and IWMI 
became much easier. Pravinbhai became the first member 
of the DSIC and encouraged others to join as well. He 
currently acts as its de facto secretary cum public relations 
officer. 

The factors that motivated its six members to join the 
DSIC presented in Table 3 indicate that the highest ranked 
reason was the prospect of avoiding high costs of 
operating a diesel pump; followed by non-availability of 
an electricity connection for irrigation needs; and hassles 
in procuring diesel for running the pumps on a regular 
basis. Risk-taking instinct of the respondent, peer-
pressure and trust in IWMI were the other important 
motivating factors; ranked at fourth, fifth and sixth 
position respectively by about a third of the respondents. 
Clearly therefore, economic factors were most important 
motivators for joining DSIC.  

Table 4 shows the ranking of reasons expressed by 
non-members for not joining DSIC. They hesitated to join 
mainly because of the requirement to make initial 
financial contribution when they were not sure about its 
success. The other two reasons mentioned were the lack 
of funds for making a contribution and doubts about the 
credibility of IWMI.
Financial Arrangements of DSIC 

The total capital expenditure on setting up PV panels 
and connecting them to the grid was close to `6,000,000. 
The cost of connecting the solar panels on the farms with 
the grid is estimated to be `100,000 for a 1 KV panel, 
which would go up in proportion to the distance from the 
grid. The members of DSIC were convinced by IWMI to 

Socio-Economic 
characteristic

Members 
of DSIC

Non-
Members

Income group (per cent)

APL 33.33 66.66

BPL 66.66 33.33
Quality of residence (per cent)
Pucca 50 83.34
Kutcha - 16.66
Semi-pucca 50 -
Mean family size (No.) 08 8.5
Mean land ownership (Bigha) 2.375 3.95
Irrigated land (per cent  to total 
land)

100.00 100.00

Rainfed land (per cent  to total 
land)

Nil Nil

Main source of 
irrigation

Tube 
well

Open 
well

100.0

0.00

50.00

50.00

Average leased-in land (bigha) 1.50 1.16
Rental value of leased-in land 
(`/bigha/year)

77,500.00 84,375.00

Leased-out land (per cent to 
total land)

Nil Nil

Perception about soil fertility 
status (good)

100.00 100.00

Depth of ground water table 
(feet)- range

35-65 35-70

Method of Irrigation -Flood 
Irrigation

100.00 100.00

Distance from canal (meters) 500-1500 500-1500

Ownership of diesel-operated 
pump set (self)

100.00 100.00

Capacity of motor in the pump-set (hp)

10 80.00 0.0
12 0.0 80.00
7 20.00 0.0
5 0.0 20.00

Table 2. Economic characteristics of selected respondents

Source: Primary Survey. 
1ha= 4.17 bigha (approximate); hp- horse power; BPL: An economic 
benchmark of poverty threshold used by the Government of India using 
various parameters with inter-state and intra-state variations; APL: All 
those households which are not classified as BPL

Motivation to join DSIC Rank Per cent
(highest
single 
score)

Diesel pump costly to operate I 83.4

Do not have electricity connection II 50
Inconvenience in procuring diesel III 66.66

Progressive farmer (risk-taker) IV 33.33

Personal relations/peer pressure 
from other members of DSIC

V 33.33

Trust the NGO and want to support 
them

VI 33.33

Table 3. Motivating factors to join DSIC

Source: Primary Survey
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initially contribute a sum of `54,666 per head (Table 5), 
which comes to only about 5 per cent of the total project 
cost. The rest was borne by the donor agency CCAFS 
(Consortium of International Agricultural Research 
Centres-Research Programme on Climate Change, 
Agriculture and Food Security) as reported by Shah et al. 
(2016). Expenditure was done on beneficiary-survey, 
technical survey, capital equipment like solar panels, 
pipelines, meters etc., installation and operationalization 
of the solar pumps etc. Electricity generation and input in 
the grid was overseen by IWMI. The funds collected 
initially from the members were deposited as a corpus in 
its bank account. Thus, the only real contribution of the 
farmers to this venture was of the land for erecting the 
solar panels and connecting them with their already 
existing bore well on the farm. 

Even as the farmers did not have to share any burden of 
this cost or its repayment, their initial contribution to 
DSIC could be considered substantial in view of the fact 
that they agreed to contribute at a point of time when not 
only IWMI but the idea of a solar power cooperative itself 
was novel for them. They seem to have backed this 
experiment in the hope of saving their costs on irrigation 
and getting better returns on agriculture. Subsequent to 
the formation of DSIC, they have begun to get substantial 

direct and indirect benefits. In spite of this, only 33.33 per 
cent members expressed a willingness to contribute more 
to DSIC if the need for additional funds arose for its 
expansion or up-gradation. They said that they would still 
expect the donor agencies and IWMI to arrange for 
additional funds.
Functioning of DSIC

Solar power generation started since November 23, 
2015. However, the evacuation of power to the grid 
started only in only in mid-May 2016. There were no 
automatic trackers attached to the PV panels, hence, 
farmers had to change their direction manually 
throughout the day in order to capture maximum sunlight. 
The land under the solar panels was being used for 
cultivation as the shade under the panels keeps shifting 
throughout the day.

Table 6 shows the details regarding number of solar 
panels on the farm of each member, its size, power 
generation capacity, units of power generated per day in 
different seasons viz. winter and summer [from 
November, 2015 (winter) to May, 2016 (summer)]. It also 
shows the distance of panels on each farm to the power 
evacuation point to the grid. This represents requirement 
to lay wires, pipes etc. and the cost entailed therein.  

Post the generation of solar power, the pump 
connected to the bore well which earlier worked on diesel, 
started running on solar power. The farmer irrigated his 
own land during the convenient daylight hours. He could 
then sell his surplus power for which, he had two options. 
One, he could empty it into the grid of Madhya Gujarat Vij 
Company Limited (MGVCL, a government of Gujarat 
owned company for electricity production and 
transmission). He earned an income at the rate of Rs. 4.63 
per unit for selling power as per the 25-year power 

Motivation to not join DSIC Rank Per cent
(highest

single score)

Hesitation to invest funds I 66.66

Lack of investible funds II 16.66

Did not have confidence in NGO II 16.66

Table 4. Non-Members' reasons for not joining DSIC

Source: Primary Survey

Particulars Amount (`/Share)

Mean financial contribution to DSIC (one time) 54,666.00

Members willing to contribute additional amount  to DSIC (per cent) 33.33

Additional amount that members are willing to contribute to DSIC (per member) 40,000.00

Table 5. Members' contribution to DSIC

Source: Primary Survey

Farmer 
No.

No. of solar 
panels

Size of 
each panel

(ft×ft)

Power 
generation 
capacity

(units/ day)

Power generated with 
solar units/day 

(November 2015 to May 
2016)

Area covered 
by panel
(ft × ft)

Panel 
Distance 

from Grid     
(Meters)

Winter Summer

1 4 3×5 40 30 40 60 400
2 6 3×5 70 35 65 90 200
3 6 3×5 55 40 55 90 -

4 6 3×5 62.5 40 62.5 90 -
5 6 3×5 55 40 55 90 1000
6 6 3×5 60 35 55 90 900

Table 6. Installation of solar panel and generation of power

Source: Primary Survey
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purchase agreement (PPA) between the DSIC and the 
MGVCL. A consolidated (master) meter was installed by 
DSIC for recording the total power emptied by DSIC to 
the grid. Individual meters were also installed on 
individual farms, in order to record their individual 
contribution of solar power. The MGVCL would use the 
records of the consolidated meter for the purpose of 
billing and payment for power to the DSIC, which in turn, 
would distribute it to its members according to their 
respective contributions. Since the readings of the 
individual meters collectively tally with that in the DSIC, 
the whole process becomes transparent, reliable and easy 
to understand for the members. 

Second option with the member was to use his surplus 
solar power in order to withdraw more ground water from 
his bore well and sell it to his neighboring farmers. The 
rate of buying water for irrigation is ̀ 100 per hour, using a 
5 hp pump. It takes approximately four hours to irrigate 1 
bigha of land. Hence, the prevalent price of irrigating 1 
bigha of land is around `400. Approximately 20 units of 
power are consumed to irrigate 1 bigha of land. If the 
member were to sell 20 units to MGVCL, he would get 
(20×4.63) a total income of `92.60 only. However, if he 
were to sell ground water to a water buyer, he stood to get 
Rs. 400 at the prevalent market rates. Hence, contributing 
surplus power to the grid is not as profitable for him as is 
the sale of ground water using solar power. Prior to power 
evacuation from the DSIC to the MGVCL having started, 
i.e. from November 2015 to mid-May 2016, the farmer 
could use the power either for his own needs or for selling 
ground water. If he did neither, it would be simply wasted. 
In other words, the opportunity cost of using power for 
ground water sale was zero during that time. It is but 
natural that he would use most of his surplus power for 
selling ground water, as noted in Table 7.  

The perusal of Table 7 shows the distribution of solar 
power generated by members of DSIC. While they empty 
only about 17 per cent of power to the MGVCL grid and 

use almost the same amount for their own irrigation needs; 
the bulk of the power is used for withdrawing ground water 
and selling it to their fellow farmers. Hence, value of solar 
power used for selling ground water is more than seventeen 
times that of the solar power emptied into the MGVCL 
grid. The implicit monetary value of the farmer's own 
consumption of power also stands at a paltry `3,386 in the 
scenario of him using grid power. It would be only slightly 
more than twelve thousand, even if he were using diesel.

 During the survey, it was found that the DSIC 
members had resolved to charge ̀ 250 per bigha for solar-
pumped groundwater instead of `400 per bigha by diesel 
pumps. They said that they reduced the rate out of 
goodwill for their fellow farmers and mainly because 
solar power was free of cost for them. Hence, ground 
water purchase had become de facto cheaper in Dhundi. 
This effectively means that the supposed benefit of free 
solar power is mainly accrued by water buyers in Dhundi. 
It does not significantly benefit either the MGVCL or the 
farmers themselves. 

Another significant fact is that the emptying of power 
from the farmers towards the grid is one-way only. There 
is no provision to store the power at the DSIC or revert 
back the power that has been already emptied in the grid. 
The farmers opined that if solar power could be stored at 
the farm level through mobile solar cells, they could use it 
for their household needs also; or rent them out for public 
functions, processions etc. which could be an additional 
source of income. The farmers did not initiate the 
purchase of solar cells from their own funds. Instead, they 
were hoping that the donor agency would provide it for 
them. The donors however, revealed no such possibility, 
since that would considerably increase their costs. It is 
noteworthy that in Rajasthan, where the entire solar 
power generating apparatus is mobile and can be locked 
up, it is transported to and from the farms and used by the 
farmers for their irrigation as well as household needs 
(Tewari, 2012). 

Power generation/Use Units Percentage 
share

Value (`)

Power sold to MGVCL (units) 4,910 17.40 @4.63/unit= ̀ 22,733.3

Units used for irrigation of 
own field

4,838 17.14 ?If the farmer were using electricity supplied by 
**MGVCL @ ̀ 0.70/unit: ̀ 3,386.6

?If the farmer were using diesel pump: 1 liter of diesel 
approx. @ ̀ 50/l is required to generate approx. 20 units 
of power: 4838/20 units= 241.9 1 l of diesel use 241.9  
× 50=`12,095

Power used to withdraw water 
to sell

18,477 65.46 @`250 per 20 units(required to irrigate one bigha): 
`2,30,962.5.
@400 it could be `369,540 (maximum)

Total power generated till date 
of survey

28,225 100.00

Table 7. Distribution of use of solar power

Source: Primary Survey. 
**Rate at which electricity is supplied to farmers by MGVCL, as quoted in Shah et al., 2016
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Potential Benefits from DSIC
The DSIC promises to bring a win-win situation for 

all, as its potential benefits are discussed as follows:
To the members 

As per the PPA, the six solar pumps are presumed to 
have an aggregate annual capacity of 56.4 KW which can 
generate annually nearly 85,000 units of solar energy, 
assuming 5 units per KW on an average daily basis over 
300 sunny days per year. About 40,000 units could be used 
by farmers for their own irrigation needs. Hence, they 
could save on roughly 3,600 litres of diesel required to 
produce 40,000 units of power for their own irrigation 
needs. Assuming the price of diesel @`50 per liter, it 
comes to a saving of `1,80,000. The surplus of about 
45,000 units could be injected into the grid, bringing an 
income of more than two lakhs for them (Shah et al., 
2016; Nair, 2015 and 2016). There is also a scope for 
DSIC to include 11-12 more members; in order to 
complete its obligation of 54 KW of power per year under 
the PPA. 
To MGVCL

Due to the formation of DSIC, the MGVCL is saved 
from the prohibitory transaction costs and well as a 
variety of hassles of getting individual farmers on board 
for purchasing solar power from them; paying them on an 
individual basis and collecting their small marketable 
surpluses through individual meters. Shah et al. (2016) 
show that power purchase from DSIC could also be 
cheaper for MGVCL because on an average, it buys 
power from solar power companies at the rate of Rs.13 per 
unit, whereas the PPA with DSIC freezes the price at only 
`4.63 per unit for 25 years. Additionally, the DSIC would 
also enable the MGVCL to earn money from the sale of 
renewable energy certificates (RECs) against the 85,000 
units of solar power that it would generate. Assuming a 
value of `3,500/megawatt hours for the RECs being 
traded on electricity exchanges; it comes to an income of 
almost Rs.3 lakhs. This translates into a gain of about 
`18.2 per unit for MGVCL (Shah et al., 2016).
To the exchequer

The subsidy outgo on provision of agricultural power 
could be reduced considerably; as under the PPA, the six 
DSIC members have surrendered their right to apply for 
grid power connections for a period of 25 years. If they did 
not do so, the MGVCL would have been obliged to supply 
power to them at ̀ 0.70/unit, while purchasing the same at 
an average of `5 per unit. Moreover, the grid power 
consumption of Dhundi farmers would have been 
162,000 units, assuming an 8-hour supply for 360 days 
@`0.70 per unit. Besides, the cost of delivery of power 
borne by MGVCL would have been much more, at `4.50 
per unit. In this way, even if only two-thirds of the power 
supplied was used, the annual subsidy burden of MGVCL 
would have worked out to be well over `4.00 lakh per 
farmer. Besides, it would have had to invest `2.00 lakhs 
for connecting every new connection with the grid 
through poles and cables. The annual interest and 

depreciation of this investment even at conservative 
estimates would be 20,000 per year. All these 
expenditures stand to be wiped out with the inception of 
DSIC. 
Impact of DSIC

DSIC is a novel experiment in solar power generation 
and usage in agriculture. Even though not much time has 
elapsed since its inception, it could be worthwhile to 
explore its immediate and potential impact.
On water markets

The prevailing rate of buying water for irrigation 
through a 5 hp solar pump is `400 per bigha. If the water 
seller were to withdraw water with the help of a diesel 
pump, he would be spending on diesel as well as 
occasional maintenance costs of the pump-set. It was 
estimated that approximately 5 liters of diesel were 
consumed in irrigating 1 bigha of land. If the price of 
diesel were `50 per litre, he would be spending around 
`250 to sell water worth `400. Hence, the net profit per 
bigha would be around ̀ 150. On the other hand, if he sold 
water withdrawn through the solar pump, operating costs 
were near-zero, while the price that he could charge could 
be anywhere between `400 (the going rate) and `250. If 
he were to charge ̀ 400, his net profit would be more than 
doubled. Alternately, if he were to charge a reduced rate of 
`250 per bigha (as resolved by DSIC members), net profit 
would still be `250; which is more than that accrued by 
using a diesel pump. Hence, it is but natural that DSIC 
members were encouraged to extract more ground water 
and sell it, albeit at a lower price than before. This would 
result in expanded demand for ground water in Dhundi. 
This happens because ground water is 'free' and extraction 
of the same is not regulated by the state. Hence, it would 
be economically very profitable for DSIC members, 
given the fact that they are ground water rich and are able 
to find enough buyers for their water. In fact, geographical 
distance between the water buyer and water seller is the 
only factor that could put a tab on the unabated extraction 
of ground water in Dhundi. However, if the government 
were to bring in stringent laws and regulations for 
groundwater extraction, unabated expansion of 
groundwater demand could be controlled. 

In another scenario, if the farmers were using more 
diesel to extract and sell more ground water, the 
precarious situation of ground water extraction would be 
more or less similar. However, it could be said that due to 
the onset of solar pumps, ground water extraction is 
perceived to have become much cheaper and easier, 
encouraging the farmers to gear up their water sales.

Table 8 represents the change in sale of ground water 
in Dhundi after the formation of DSIC. It can be seen that 
the total hours of water extraction for sale has increased 
by more than 135 per cent. However, the number of 
pumping hours per day was reported to have reduced. The 
reason for this as explained was that solar pumps 
extracted more water per unit of time. Also, instances of 
break down, heating up of the motor etc. were found to be 
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rare to nil. The number of water buyers has more than 
doubled after the solarization of irrigation pumps, 
increasing the income of water sellers in DSIC by more 
than 400 per cent.
On saving in costs of irrigation

Earlier, farmers incurred high direct costs on buying 
diesel, repairs and maintenance of pump-sets; as well as 
indirect costs in terms of time and effort to procure diesel 
on a regular basis. These costs have disappeared after they 
moved from diesel-powered to solar-powered pump-sets. 
These savings are presented in Table 9.

The annual savings on cost of diesel after shifting to 
solar powered irrigation was reported to be around 
`13,375 per month. Apart from this, one could also save 
the bother and expenditure on repairs and maintenance of 
diesel engines, which were reported to be around `8,250 
per year. Thus, direct monetary savings come to ̀ 115,250 
per annum. This is a substantial sum which also bears 
upon the farmers' returns from agriculture. Apart from 
this, one also saves on all the indirect costs in terms of 
time and effort of having to procure diesel from the point 
of sale on a regular basis. 
On the ground water level

Environmental implications of groundwater markets 

expanded by DSIC are not to be ignored. Near-zero 
operating costs of solar pumps were reported to have 
resulted in over-extraction of ground water. At present the 
farmers of DSIC did not find it worth getting alarmed, 
because the water table in their bore wells was quite 
comfortable. However, in the long term, this situation is 
bound to get more serious. This issue was discussed with 
the respondents in greater depth. It emerged that only 
33.33 per cent respondents recognized the negative 
impact of over-extraction of ground water. They 
explained the reason for this by saying that since the 
irrigation canal was quite close by; ground water would 
be continually recharged naturally. None of the members 
had made any attempt or expenditure on artificial 
recharge of their bore wells. 
On use of diesel

Use of solar power reduced the dependence on diesel 
and resultant air and noise pollution. Table 10 shows the 
decrease in the usage of diesel post solarization of 
irrigation pumps.
Price Intervention by IWMI

The upsurge of ground water extraction and sale in 
Dhundi during the period between May 2015 and 
November 2015 which has been reported in this paper; 

Total hours of water sale Before DSIC
(water sale 

through diesel 

After DSIC
(water sale 

through solar 

Percentage 
change

Total hours of sale in Rabi season 732 990 +135.24
Total hours of sale in Summer season 900 2188 +243.11
Total number of irrigations in major Rabi crop 54 82 -
Total number of irrigations in major summer crop 67 107 -
Total number of pumping hours per day in Rabi **46.5 **40 -
Total number of pumping hours per day in summer **49 **42.5 -
Total number of farmers to whom water sale was done 34 78 +229
Aggregate net income generated from selling water  (`) 37,150 1,48,750 +400

Table 8. Water sale to fellow farmers through solar power

Source: Primary Survey and authors' calculations. 
**Size of withdrawal pipe remained constant at either 3 inches or 4 inches for different farmers

Particulars Before DSIC After DSIC

Direct Costs on Irrigation
**Mean expenditure on irrigation through diesel per year (`)13,375/month)×8 1,07,000.00 00

Mean expenditure on repairs of irrigation  pump (` per year), 8,250 Nil

Direct savings due to solar pumps (`) NA 1,15,250

Indirect Costs of Irrigation
Respondents feeling shortage of availability of diesel (per cent) 100.00 NA

Mean distance from sale point of diesel (m) 700 NA

Mean requirement of man-hours to procure diesel (hours per week) 1.60 NA

Indirect Savings on Irrigation - Time and effort for all 
of the above

Table 9. Direct and indirect expenditure and savings through use of solar-powered irrigation pumps

Source: Primary Survey and authors' calculations. 
**Since irrigation is required only in Rabi and summer, diesel has to be purchased only for 8 months in a year.
NA: Not Applicable
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Usage of diesel on irrigation Before 
DSIC

After 
DSIC

Mean usage of diesel in rabi (liters 
per day)

10.83 Nil

Mean usage of diesel in summer 
(liters per day)

13.33 Nil

Table 10. Impact of DSIC on use of diesel

Source: Primary Survey

MGVCL  pays         4.63
Green Energy cess + 1.25 (paid from CCAFS funds)

Ground Water Cess + 1.25 (paid by CCAFS funds)

Total received by farmer = 7.13  per unit

was perhaps also due the fact that during this period, the 
evacuation of power to the MGVCL grid had not begun. 
Hence, if the farmers did not use it, it would simply be 
wasted, as there was no provision of storage at the farm 
level. In other words, the opportunity cost of using power 
for ground water sale was zero. Hence, their obvious 
choice was to increase ground water extraction and sale 
through solar power. However, the question is, that if 
there would be an opportunity cost associated with using 
power for ground water sale, i.e., if the option of selling 
power to MGVCL was available, would the farmers 
continue with the same approach towards power sale? 

The purchase price at which the MGVCL would buy 
solar power from the DSIC members has been fixed vide 
the PPA at ̀ 4.63 per unit for a period of 25 years. The PPA 
does not provide for any revision or even inflation 
indexation during this period. Further, the price reflects 
only commercial value of the power, not its economic 
value as a renewable form of energy or the value of its 
favourable impact on ground water sale. If these factors 
were taken into account, the entire calculation is likely to 
change. On the face of it, ground water sale looks more 
profitable, because the returns from selling power to 
MGVCL at the offered price would be much lower. 
Unless, the MGVCL were to revisit its offer price (which 
it does not have to, under the PPA), ground water sale 
would continue unabated.

Nevertheless, on closer study, it turns out that there are 
several transaction costs involved in selling ground water 
to neighbouring farmers, like for instance that of labour, 
supervision and measurement of amount of water. The 
amount of water actually withdrawn is difficult to 
ascertain for the seller. Besides, the payments from 
neighbouring farmers are mostly received after a great 
delay, and often not fully or not at all. Harsh methods 
cannot be adopted for recovery, as personal relations are 
at stake. 

On the other hand, transaction costs of selling power to 
MGVCL are almost nil for the farmers. The evacuated 
power is reliably and transparently recorded through the 
DSIC meter, price is fixed and assured; and the payment is 
upfront. Hence, the farmers have many reasons to choose 
to sell power to MGVCL instead of using it to sell ground 
water. It is fair to assume that if the price of power 
purchase were to improve, this could actually happen.

In the light of the above, IWMI decided to top-up the 
price offered on power evacuation to the grid to DSIC 

members from the CCAFS funds itself, on experimental 
basis for some period of time. The final price per unit paid 
to the farmer works out as follows:

This was done in the hope of making power sale to the 
MGVCL, slightly more attractive. The purpose of IWMI 
behind this experiment was to understand whether 
farmers would change their ground water pumping 
behaviour (for own use + sale) if the opportunity cost of 
selling power for ground water extraction went up. 
Whether this change actually happens, is a matter of 
further study.
Sustainability of DSIC

The longevity of any institution depends upon 
wholehearted participation of its members; as well as 
their satisfaction in its activities. Since its inception, about 
13 meetings in all were held in DSIC (Table 11). It was 
reported that all the meetings were attended by all 6 
members. Each of them felt that at this stage, the decisions 
of the DSIC were taken by consensus. Elite capture was 
not apparent during the field survey. This may not be 
surprising, with the present total membership at a single 
digit. Members reported that they were involved in the 
functioning of DSIC only to the extent of cleaning and 
maintaining the solar panels on their own farms and 
rotating them regularly. They did not do any other work of 
technical nature like arranging meetings, preparing 
agenda and minutes of the meetings, maintenance of 
accounts, solution of problems faced by fellow members, 
handling and maintaining of various records and registers 
etc. All the above functions were currently handled by 
only one particular member only. Capacity-building of 
members for running and expansion on their own after the 
withdrawal of IWMI, was yet to be done. The DSIC had 
not yet decided its secretary, membership fee, yearly 
operation and maintenance charges etc. In case of a 

Indicator of participation Extent of 
participation 

Number of meetings held in 
DSIC since inception

13

Members who attended all the 
meetings (Per cent)

100.00

Members  who th ink  tha t  
decisions in DSIC are taken after 
consulting everyone (Per cent)

100.00

Func t ions  under taken  by  
members of DSIC

Cleaning solar panels 
on their own farms, 
rotating them regularly

Table 11. Participation of members in DSIC

Source: Primary Survey
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Indicator Yes No

Satisfaction with the maintenance of 
power meters by DSIC

100.00 Nil

The meters record the units of solar 
power contributed by me correctly

100.00 Nil

Satisfied by the payment offered for the 
sale of solar power

33.33 66.67

Willingness to contribute more to DSIC 
corpus

33.33 66.67

Table 12. Transparency and satisfaction of members in 
the functioning of DSIC

(Per cent)

Source: Primary Survey

dispute in future, the DSIC may fumble to keep itself 
afloat due to a lack of competence of most of the members 
in crucial areas of operation.  

The perusal of Table 12 shows transparency in the 
functioning of DSIC and satisfaction of members with the 
income from solar power. Members were satisfied by the 
maintenance of meters which recorded the emptying of 
power to the MGVCL. However, a majority (66.67 per 
cent) of them were not satisfied with the price for power 
offered by MGVCL. This was because they were getting 
higher income by selling ground water to their fellow 
farmers instead of emptying it into the grid.  Instead of the 
price of Rs. 4.63 per unit offered to them currently, they 
expected an increase up to ̀ 6-10 per unit (25-50 per cent).

SWOC Analysis of DSIC
Even as the DSIC is in its infancy, it has been 

attempted to make a SWOC analysis of its various aspects 
like formation, functioning, financing and sustainability 
as follows: 
Strengths
·The cooperative model of DSIC made decentralized 

solar power generation less complicated because the 
MGVCL was saved from having to engage with 
individual farmers. This brings speed and efficiency 
in solar power generation and its evacuation in the 
grid.

·It enabled the MGVCL to save on transaction and 
vigilance costs which could have been prohibitive if 
the farmers were not organized through DSIC.

·With the formation of DSIC, the MGVCL could 
evacuate power through a single point, which cuts 
down on transmission losses to an extent. 

·Payment could be done to at a single point, i.e. DSIC, 
which saves on metering and monitoring costs and 
hassles of individual payments. 

·It was able to create a substantial corpus from 
members' initial contribution.

·The process of emptying power to the grid was 
reported to be transparent and fair, which inspired 
confidence amongst members. 

·Transparency ensures reliability; and hence lesser 
possibility of conflicts between the DSIC, its 
members and the MGVCL.

·Shifting to solar power brought substantial gains for 
the farmers in terms of savings on costs of diesel. This 
improved their returns from agriculture.

·Saving of diesel, a non-renewable resource, also 
contributes in reducing the carbon footprint of 
irrigation.

Weaknesses
·DSIC was formed and survives completely on 

IWMI's support. Capacity building of the members or 
financial planning for self-sufficiency post-
withdrawal of IWMI was not done. 

·Membership fee was not yet decided. No provision 
made for meeting routine administrative expenditure.  

·With use of solar power, irrigation would be possible 
only during day time. This may bring more 
evaporation and greater water use, in turn impacting 
water use efficiency.  

·There was no provision to store the generated power 
at the farm level; making it unavailable for household 
use or sale for non-agricultural purposes at the local 
level. 

Opportunities
·The DSIC promises to bring a win-win situation for 

both the farmers and the MGVCL. The farmers get 
free power for their irrigation needs and the MGVCL 
could buy power at a cheaper rate than that obtained 
from thermal plants.

·Removal of need to use diesel pumps for irrigation 
could go a long way in liberating the MGVCL and 
Gujarat state government from the heavy burden of 
agricultural power subsidies.

·The assured power buyback guarantee from MGVCL 
opens up another avenue of income generation for 
small-holder farmers and insures them against a 
failed agricultural season.

·In future, power sale by DSIC could be opened up for 
private electricity companies as well.

·If the farmer were to get a competitive price for power 
sale to the grid, he could be discouraged from over-
extracting ground water. 

Challenges
·If the upsurge in sale of ground water were not dealt 

with urgently, it could have a very negative impact on 
ground water levels in the long run.

·Smooth functioning of DSIC would be challenging 
after the withdrawal of support by IWMI.

CONCLUSIONS
The DSIC could be termed successful model in 

reducing the dependence and costs of diesel or electricity 
for irrigation. It also provides the farmer with another 
avenue for earning supplementary income. However, the 
sale of solar power to the MGVCL is not attractive for the 
members at the tariff offered at present, which is why they 
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choose the more profitable option of selling ground water 
to their neighbouring farmers. This has resulted in an 
upsurge in ground water extraction, decreasing its price 
and expanding the water market to a great extent. 
Although it brings cheer to members of DSIC and their 
neighbouring farmers in the short term, in the long term it 
threatens a fall in the ground water table. The MGVCL 
needs to revisit its power purchase price to discourage this 
phenomenon. It could also explore the possibility of 
redesigning the Power Purchase Agreement (PPA) with 
DSIC to enforce a large amount of solar power which is 
made obligatory to be supplied to MGVCL. 

Thus, DSIC could be an economically viable model of 
decentralized solar power generation. This makes it a 
replicable model for nations similarly endowed with ample 
sunlight and ground water tables. However, it is necessary 
to devise a policy which not only encourages solar pumps 
but also manages to regulate ground water extraction 
through them. Only then, would it become a sustainable 
solution for energy needs in irrigated agriculture. 
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ABSTRACT
Indian society experiences various inequalities in the field of education and employment wherein the scheduled castes subsist on the 
minimal levels. They are lagging behind in the developmental process. The main objective of the paper is to analyse these two 
parameters among scheduled castes of rural Punjab. The paper is divided into three sections. To begin with, the educational and 
employment situation of scheduled castes is compared with general population in India and in Punjab. Thereafter, the relationship 
between these two components is considered. In the next part, their educational status and inequality in the occupational structure is 
examined. The paper revealed that the diminutive educational as well as occupational status of the scheduled castes in rural areas 
of Punjab represents their disappointing situation. The paper is based on the secondary as well as primary data. Secondary data is 
taken from Census of India and various issues of NSSO.  Primary data is collected from three districts of Punjab namely SAS Nagar, 
Hoshiarpur and Sri Muktsar Sahib districts. 
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INTRODUCTION
Economic progress of any nation exclusively rests on 

the expansion of its economic possessions and in this 
regard, human resource is an imperative factor which 
adds to the economic reserves of the country. The two 
leading steps for realizing the objectives of economic 
growth and manipulating the human resources optimally 
comprise of educating the masses and employing them in 
productive jobs. These two components are inter-related 
to each other in such a way that both of them are 
complementary to each other. On the one hand, education 
serves as the major ingredient for enabling the individuals 
to earn their livelihood and on the other hand, 
employment augments their proficiency and efficiency in 
profession. Thus, the link between education and job is 
through the capability of the educational system to 
identify potentially productive prospective employees 
(Varghese, 1988).

Along with the assurance against loss of employment, 
education helps to combat unemployment among the 
natives. Individuals as well as the community reap the 

economic and social benefits as a result of qualitative 
education. Education; defined as the aggregate of all the 
teaching–learning and social processes; develops the 
abilities, attitudes and other forms of behaviour of 
practical values of a person in the society and enhances his 
social competence and optimum individual development 
(Srivastava, 2014). Employment covers both employees 
and self-employed persons, who are engaged in some 
productive activity that falls within the production 
boundary of the system (The European Union Labour 
Force Survey, 1996). Consequently, education provides 
groundwork for attaining social values and economic 
expertise and employment enhances the production and 
productivity levels.

Education affects the economic system directly and 
indirectly, where a rise in individual's wage is a direct 
effect and an increase in education is an indirect effect 
(Bashir et al., 2012). But, the Indian society experiences 
various inequalities in the field of education and 
employment which are considered imperative for speedy 
economic growth and qualitative transformation. Vast 
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majority of the people in India are dependent on the 
income earned from casual and unskilled sources. They 
subsist on the minimal levels with low level of education, 
employment and income. This is due to the fact that in 
India, the economic growth, mixed with social justice, is 
not smooth wherein the former is given more emphasis 
than the latter resulting in asymmetrical economic 
development. Moreover, this economic growth has 
contemplated jobless economic growth especially, among 
the weaker sections of the society. Their employment 
opportunities are most affected by the minimal levels of 
education. The need for a big push in education and 
employment has been the foremost policy challenge 
confronting the Indian economy, particularly among the 
weaker sections of the community.

Among the weaker sections of Indian economy, 
scheduled castes comprise of 16.6 per cent of the total 
Indian population (Census of India, 2011). They have 
been deprived of the social and economic endowments 
since long time. Their status and reputation has been 
generally linked to those occupations which are regarded 
as ritually unclean. However, their condition has 
improved to some extent since independence due to the 
protective measures in the Indian Constitution and the 
reservations in the government recruitments. But, still the 
poorest of the poor belong to these castes and even after 
more than 50 years of planned initiatives, fair distribution 
of opportunities among these backward communities 
appears merely hoping against hope (Mohanty, 2001).  
Many factors constitute their painstaking life and they had 
been lagging behind in the developmental process. 

In Punjab, the scheduled castes are certainly not as 
poor as their counterparts in other States. In fact, they are 
comparatively prosperous (Government of Punjab, 
2004). But, the lack of quality education, regular 
employment and lack of participation in social and 
political processes among the Scheduled Castes has 
resulted in the continuance of their backwardness. 
Improving the human capital base through education 
among the backward communities could be one of 
mechanism that helps in breaking the fetter of their 
backwardness (Motkuri, 2013). So, it becomes 
indispensable to know about the degree of inequality 
faced by the scheduled castes in education and 
employment in India, especially in Punjab. 
OBJECTIVES AND METHODOLOGY

The main objective of the paper is to analyse the 
educational and employment situation among scheduled 
castes of rural Punjab. The paper is divided into three 
sections. To begin with, the educational and employment 
situation of scheduled castes is compared with general 
population in India and in Punjab. Thereafter, the 
relationship between these two components is 
considered. In the next part, their educational status and 
inequality in the occupational structure in rural Punjab is 
examined. The paper is based on the secondary as well as 
primary data. Secondary data is taken from Census of 

India and various issues of NSSO. Primary data is 
collected from three districts of Punjab namely SAS 
Nagar, Hoshiarpur and Sri Muktsar Sahib districts. These 
districts are selected on the basis of low, medium and high 
concentration of scheduled caste population, 
respectively.
Section I: Educational and Employment Status of 
Scheduled Castes in India and Punjab

This section deals with the educational and 
employment status of scheduled castes and general 
population in India as well as in Punjab state. First and the 
foremost step to explore their situation in education is to 
investigate their literacy rate. A person aged seven and 
above, who can both read and write with understanding in 
any language, is treated as literate (Census of India, 2011). 
Besides, the National Literacy Mission defines literacy as 
'acquiring the skills of reading, writing and arithmetic and 
the ability to apply them to one's day-to-day life' (Govinda 
& Biswal, 2005) which denotes the functional literacy. 
Table 1 demonstrates the difference in literacy levels 
among the scheduled castes and the overall population in 
India and Punjab.

The literacy rate in India and Punjab has risen among 
the scheduled castes and the overall population from 1991 
to 2011. The credit for the improvement in the literacy rate 
goes to the endeavours of the Indian government which 
includes Sarva Shiksha Abhiyan, Education for All and 
mid-day meal scheme. But, the increase in literacy rate is 
more among scheduled castes as compared to overall 
population both in India and Punjab. This could be 
because of the “Reservation Policy” introduced by Dr. 
B.R. Ambedkar, which might have provided several 
opportunities to these socially backward classes in the 
field of education (Dutta & Sivaramakrishnan, 2013). 
Moreover, literacy rate is more in Punjab in comparison to 
India. In India, the overall literacy rate is 52.2 in 1991 
which increased to 64.8 in 2001 and 74 per cent in 2011. 
Among scheduled castes, it was 37.4 per cent in 1991 
which increased 28.7 percentage points in 2011. No 
doubt, literacy rate is more in Punjab, but, its increase is 
less than India. The overall literacy rate has increased 
from 58.5 per cent in 1991 to 75.8 per cent in 2011. The 
literacy rate among scheduled castes in Punjab has 
increased from 41.1 per cent in 1991 to 56.2 per cent in 
2001 and further to 64.8 per cent in 2011. Thus, whether 
the literacy rate has increased more among scheduled 

Year India Punjab

Overall SCs Overall SCs

1991 52.2 37.4 58.5 41.1
2001 64.8 34.8 69.7 56.2
2011 74.0 66.1 75.8 64.8
Per cent change 21.8 28.7 17.3 23.7

Table 1. Literacy rate in India and Punjab

Source: Census of India, 1991, 2001, 2011
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castes, still they are far behind in their educational status 
both in India and Punjab. This is attributed to lack of 
educational resources, privatization, extreme poverty 
accompanied by humiliation and bullying by the higher 
castes (Saravanakumar & Palanisamy, 2013). 

In addition to examining the differentials in 
educational status, there is requisite to take a look at the 
employment discrepancy among the general and 
scheduled caste population in India, especially in Punjab. 
In Indian economy, the leading aspects for the appraisal of 
employment situation comprise of Labour Force 
Participation Rate and Worker Population Ratio which 
continue to have crucial importance in the determination 
of the structure and extent of existing human resources. 
The Labour Force Participation Rate is a measure of the 
proportion of a country's working-age population that 
engages actively in the labour market, either by working 
or looking for work. It provides an indication of the 
relative size of the supply of labour force available to 
engage in the production of goods and services. The 
Worker Population Ratio signifies the proportion of 
workers/employed persons in the total population 
(Government of India, 2014). These two indicators are 
reflected in Table 2.

The table reveals that in India, there is decrease of 3.3 
percentage points in both the indicators in overall 
population from 1993-94 to 2011-12, but, the labour force 
participation rate has increased 14.6 percentage points 
and worker population ratio has decreased by 0.8 
percentage points among scheduled castes. During this 
time period, in Punjab, overall the LFPR has decreased 12 
percentage points whereas WPR has increased 4.7 
percentage points. Among scheduled castes, the LFPR 
and WPR both have increased 8.9 and 12 percentage 
points, respectively. On the whole, the table shows that 
overall LFPR has decreased and it has increased among 
scheduled castes both in India and Punjab. In case of 
WPR, it has shown decreasing trend in India and 
increasing trend in Punjab both among scheduled castes 
and overall population. Undoubtedly, scheduled castes 
are performing better in employment related indicators, 
but, in particular, they are concentrated in rural 
areas/agriculture, and the way in which they get absorbed 
into the non-agricultural sectors is through casual labour 
in the unorganized segments of industry and services-in 

low productivity, low-wage jobs (Government of India, 
2011a).
Section II: Relationship between Education and 
Employment

It is impossible to distract from the reality that while 
India has realized the initiative of sky-scraping economic 
growth, however, this has been basically the jobless 
economic growth. This entails enormous efforts in the 
field of education as well as employment in the economy. 
The intense bond between these two factors indicates the 
necessity of their equivalent development at a 
considerable large scale. Firstly, this correlation is 
highlighted in Indian economy among general population 
and scheduled castes in Table 3.  

The table throws a light on the distribution of per 1000 
persons aged above 15 years & above by main activity and 
educational classification according to UPS approach. 
Among employed persons, scheduled castes are 
employed more than overall population up to secondary 
level of education but, after that from higher secondary to 
graduate level of education, overall employed persons are 
more as compared to SCs. There are 640 persons and 652 
persons per 1000 persons among overall and scheduled 
castes who are post graduate & above.

Per 1000 unemployed persons are more among overall 
population and scheduled castes at all levels of education, 
but, on the whole there are 26 and 25 persons per 1000 
persons are unemployed overall and scheduled castes, 
respectively. As the education level goes up, more of the 
scheduled caste persons go out of the labour force as 
compared to the overall population. On the whole, 475 
and 454 persons out of 1000 persons are not in labour 
force in overall population and scheduled caste 
population, respectively.
Section III: Educational and Occupational Structure 
of Scheduled Castes in Rural Punjab

Punjab, with 31.94 percent of scheduled caste 
population, occupies the first position in terms of 
percentage of SC to State population (Punjab Primary 
Census Abstract, 2011). There are 37 Scheduled Castes in 
Punjab. These include two segments: Mazhabis and 
Ramdasias. The Scheduled Castes whose profession is 
scavenging and cleaning are Mazhabis or Rangretas and 
the Ramdasias or Ravidasias are engaged in the 
profession of leather work or weaving (Ram, 2004). As 

Year LFPR WPR

India Punjab India Punjab

Overall SCs Overall SCs Overall SCs Overall SCs

1993-94 42.8 41.3 55.5 35.1 42.0 40.3 36.4 29.7
2004-05 43.0 43.8 43.4 42.4 42.0 42.8 41.6 40.6
2011-12 39.5 55.9 43.5 44.0 38.6 39.5 41.1 41.7
Percentage change -3.3 14.6 -12 8.9 -3.4 -0.8 4.7 12

Table 2. Employment situation in India and Punjab

Source: NSSO, Various Issues
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compared to rest of India, the caste hierarchy in Punjab is 
considered to be relatively weak (Government of Punjab, 
2004). However, although lesser in extent, one could 
easily observe the typical features of the caste system in 
Punjab that made scheduled castes suffer the same social 
disabilities as their counterparts in other Indian states 
(Sharma, 2012). Still, the scheduled castes in Punjab need 
that support from the society and the government which 
can lead them to a prosperous social and economic life.

Taking three districts into consideration, namely, SAS 
Nagar, Hoshiarpur and Sri Muktsar Sahib districts, 
primary data has been collected to inspect the educational 
as well as occupational structure of the scheduled castes in 
rural Punjab. To explore the condition of the scheduled 
castes regarding these two indicators, it is imperative to 
identify their demographic composition. Demography 
constitutes the most important factor for analyzing the 
population statistics of any region. The demographic 

characteristics of rural scheduled caste households in 
Punjab are represented in Table 4.  

The Table 4 revealed that out of 2184 persons, 1159 
are males and 1025 are females. In SAS Nagar district, out 
of 681 persons, 360 (52.86 per cent) are males and 321 
(47.14 per cent) are females. In Hoshiarpur district, there 
are 565 persons wherein 52.21 per cent are males and 
47.79 per cent are females. Further, Sri Muktsar Sahib 
district comprises of 938 persons out of which 504 (53.73 
per cent) are males and 434 (46.27 per cent) are females. 
Among all the sampled households, sex ratio is 884 in 
rural areas of Punjab which is very low. Moreover, the sex 
ratio is worked out 891 in SAS Nagar district. Due to low 
child sex ratio, Sri Muktsar Sahib district has the lowest 
sex ratio of 861 among the selected districts of Punjab. 
The main reason behind this is their preference for male 
child because sons are considered as earning source for 
the family. The sex ratio is the highest (915) in Hoshiarpur 

Description Employed Unemployed Not in Labour Force

Overall SCs Overall SCs Overall SCs

Not Literate 487 512 7 9 506 479
Below Primary 539 570 8 10 454 420
Primary 586 628 10 12 405 361
Middle 542 592 17 19 441 389
Secondary 434 431 20 22 545 547
Higher Secondary 401 386 38 45 562 569
Diploma/Certificate 442 416 74 82 484 502
Graduate 546 529 87 101 367 370
PG & above 640 652 89 130 270 217
Total 499 520 26 25 475 454

Table 3. Distribution per 1000 of persons aged above 15 years & above by main activity and educational classification 
according to UPS approach in India (2014)

Source: NSSO, 2014

Age SAS Nagar Sri Muktsar Sahib Hoshiarpur All sampled households

Male Female Total Male Female Total Male Female Total Male Female Total

Up to 9 44
(6.46)

47
(6.90)

91
(13.36)

91
(9.70)

80
(8.53)

171
(18.23)

32
(5.66)

32
(5.67)

64
(11.33)

167
(7.65)

159
(7.28)

326
(14.92)

9-14 52
(7.63)

48
(7.05)

100
(14.68)

76
(8.10)

55
(5.86)

131
(13.96)

40
(7.08)

36
(6.37)

76
(13.45)

168
(7.69)

139
(6.36)

307
(14.06)

15-59 235
(34.51)

202
(29.66)

437
(64.17)

300
(31.98)

263
(28.04)

563
(60.02)

192
(33.98)

174
(30.80)

366
(64.78)

727
(33.29)

639
(29.26)

1366
(62.55)

60-65 9
(1.32)

10
(1.47)

19
(2.79)

19
(2.03)

19
(2.03)

38
(4.06)

17
(3.01)

9
(1.59)

26
(4.60)

45
(2.06)

38
(1.74)

83
(3.80)

65 & 
above

20
(2.94)

14
(2.06)

34
(5.00)

18
(1.92)

17
(1.81)

35
(3.73)

14
(2.48)

19
(3.36)

33
(5.84)

52
(2.38)

50
(2.29)

102
(4.67)

Total 360
(52.86)

321
(47.14)

681
(100.00)

504
(53.73)

434
(46.27)

938
(100.00)

295
(52.21)

270
(47.79)

565
(100.00)

1159
(53.07)

1025
(46.93)

2184
(100.00)

Sex 
ratio

892 861 915 884

Table 4. Demographic features of scheduled caste households in rural Punjab

Source: Primary Survey, 2013-14; Figures in parentheses represent the percentages
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district as compared to other districts under study. The 
literacy being high in this district, the sex ratio is 
relatively favourable here as educated people give equal 
importance to the male-female children (Rani, 2011).

The demographic composition of the sampled 
households' points out that majority of the scheduled caste 
persons (62.55 per cent) fall in the age-group of 15-59 
years out of which 33.29 per cent are males and 29.26 per 
cent are females. The productive age-group, that is, 15-59 
years has the highest percentage of persons in all the three 
districts which constitute 563 persons (60.02 per cent) in 
Sri Muktsar Sahib district, 437 persons (64.17 per cent) in 
SAS Nagar district and 366 persons (64.78 per cent) in 
Hoshiarpur district. From the analysis, it is clear that 
majority of persons belong to this age-group that is 
considered as the working population. Remaining 
persons are incorporated in the dependent age-groups of 
up to 15 years and 59 years & above which consist of 
37.45 persons among all the sampled households, 35.83 
per cent in SAS Nagar district, 35.22 per cent in 
Hoshiarpur district and 39.98 per cent in Sri Muktsar 
Sahib district.

Adding on, education is regarded as the footstep to 
render basic economic as well as social amenities to the 

backward classes. It is a known fact that the scheduled 
castes are historically deprived of the basic education. 
Undoubtedly, the various government initiatives such as 
Sarva Shiksha Abhiyan, Right to Education Act and other 
constitutional provisions have geared up their educational 
standards, but, still they are underprivileged regarding 
this major component. Based on the primary data from 
rural areas of three districts, the education level among the 
scheduled caste households has been given in Table 5. The 
table shows that majority of males (12.77 per cent) and 
females (15.66 per cent) are illiterate in the rural areas of 
Punjab. Only 10.07 per cent males and 8.75 per cent 
females have obtained education up to primary level 
whereas 8.38 per cent males and 6.59 per cent females are 
educated up to middle level. As much as 12.13 per cent, 6 
per cent, 1.97 per cent, 0.28 per cent and 0.69 per cent 
persons have acquired secondary, senior secondary, 
graduation, post-graduation and other technical 
education, respectively.

The district-wise analysis shows that majority of the 
males (11.45 per cent) have got secondary education in 
SAS Nagar district followed by 10.80 per cent in 
Hoshiarpur district and 4.37 per cent in Sri Muktsar Sahib 
district. In Sri Muktsar Sahib district, there are the highest 

District/ 
Gender
Education 
level

SAS Nagar Sri Muktsar Sahib Hoshiarpur All sampled households

Male Femal Total Male Femal Total Male Femal Total Male Femal Total

Up to 7
years

23
(3.37)

20
(2.94)

43
(6.31)

47
(5.01)

37
(3.94)

84
(8.95)

8
(1.42)

11
(1.95)

19
(3.37)

78
(3.57)

68
(3.11)

146
(6.68)

Illiterate 61
(8.96)

84
(12.33)

145
(21.29)

183
(19.51)

197
(21.00)

380
(40.51)

5
(6.19)

61
(10.80)

96
(16.99)

279
(12.77)

342
(15.66)

621
(28.43)

Below
Primary

27
(3.96)

40
(5.88)

67
(9.84)

49
(5.22)

49
(5.22)

98
(10.44)

28
(4.96)

26
(4.60)

54
(9.56)

104
(4.76)

115
(5.27)

219
(10.03)

Primary 76
(11.16)

67
(9.84)

143
(21.00)

100
(10.66)

74
(7.89)

174
(18.55)

44
(7.79)

50
(8.85)

94
(16.64)

220
(10.07)

191
(8.75)

411
(18.82)

Middle 71
(10.43)

65
(9.54)

136
(19.97)

56
(5.97)

39
(4.16)

95
(10.13)

56
(9.91)

40
(7.08)

96
(16.99)

183
(8.38)

144
(6.59)

327
(14.97)

Secondary 78
(11.45)

26
(3.82)

104
(15.27)

41
(4.37)

22
(2.35)

63
(6.72)

61
(10.80)

37
(6.55)

98
(17.35)

180
(8.24)

85
(3.89)

265
(12.13)

Senior
Secondary

17
(2.50)

14
(2.06)

31
(4.56)

15
(1.60)

10
(1.07)

25
(2.67)

48
(8.50)

27
(4.78)

75
(13.28)

80
(3.66)

51
(2.34)

131
(6.00)

Graduation 6
(0.88)

3
(0.44)

9
(1.32)

9
(0.96)

6
(0.64)

15
(1.60)

10
(1.76)

9
(1.59)

19
(3.35)

25
(1.14)

18
(0.83)

43
(1.97)

Post
Graduation

1
(0.15)

0
(0.00)

1
(0.15)

1
(0.11)

0
(0.00)

1
(0.11)

0
(0.00)

4
(0.71)

4
(0.71)

2
(0.09)

4
(0.19)

6
(0.28)

Technical &
Professional
Education,
Diplomas 
etc.

0
(0.00)

2
(0.29)

2
(0.29)

3
(0.32)

0
(0.00)

3
(0.32)

5
(0.88)

5
(0.88)

10
(1.76)

8
(0.37)

7
(0.32)

15
(0.69)

Total 360
(52.86)

321
(47.14)

681
(100.00)

504
(53.73)

434
(46.27)

938
(100.00)

295
(52.21)

270
(47.79)

565
(100.00)

1159
(53.07)

1025
(46.93)

2184
(100.00)

Table 5. Educational status of scheduled caste households in rural Punjab

Source: Primary Survey, 2013-14; Figures in parentheses represent the percentages
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percentage of illiterate males (19.51 per cent) and females 
(21 per cent). The main reason for this is the lack of 
awareness among people regarding education as well as 
lack of schools and school infrastructure in this district. 
Hoshiarpur district has the least number of illiterate males 
(6.19 per cent) and females (10.80 per cent). The 
percentage of persons getting graduation (3.35), post-
graduation (0.71) and other technical and professional 
education (1.76) are the highest in Hoshiarpur district. 
Thus, the number of literates is high in this district as 
compared to other two selected districts which may be due 
to the fact that district occupies a very high position in 
terms of availability of schools per lakh population 
(Government of Punjab, 2008). The analysis further 
indicates that as the level of education increases, the 
participation of females in education is decreasing. This 
shows the gender inequality in education. For these 
women, the hardships associated with living in a 'low-
income' developing nation and the deprivations 
associated with minority status are compounded by a 
patriarchal value system (Dunn, 1993).

Economic status represents the economic capacity of 
families to meet their material and non-material needs 
(Yadollahi & Paim, 2010). It determines whether an 
individual is earning, earning dependant or dependant. 
Table 6 represents the economic status of scheduled caste 
households in rural Punjab. The table shows that among 
all the households taken together, majority of the persons 
(54.72 per cent) are dependent followed by main earners 
of the family (24.54 per cent) and earning dependents 
(20.74 per cent).

In all the three districts also, dependants are in 
maximum numbers, that is, 58.88 per cent in SAS Nagar 
district, 57.70 per cent in Hoshiarpur district and 49.89 
per cent in Sri Muktsar Sahib district. In Sri Muktsar 
Sahib district, scheduled caste households have less 
income as compared to other two districts due to which 
women also earn along with men. This has resulted in 
fewer dependants in Sri Muktsar Sahib district, i.e. there 

are 26.97 per cent earning persons in 
district as compared to nearly 22 per cent both in 
Hoshiarpur and SAS Nagar districts. The earning 
dependents include 23.13 per cent, 19.47 per cent and 
18.50 per cent in Sri Muktsar Sahib, Hoshiarpur and SAS 
Nagar districts, respectively. Therefore, the number of 
dependents is more than earning persons and earning 
dependents taken together among all the households 
taken together and among all the three districts except Sri 
Muktsar Sahib where they are less by a minute difference.

The other elements of employment can be examined 
by identifying the employment status of individuals, that 
is, whether the earning persons are self-employed, regular 
employee or casual labourers. Persons who operate their 
own farm or non-farm enterprises or are engaged 
independently in a profession or trade on own-account or 
with one or a few partners are considered as self-
employed. Persons working in others farm or non-farm 
enterprises and getting in return salary or wages on a 
regular basis are the regular salaried/wage employees. A 
person casually engaged in others farm or non-farm 
enterprises and getting in return wage according to the 
terms of the daily or periodic work contract is a casual 
wage labour (Government of India, 2014).

The employment status of scheduled caste households 
in rural Punjab is represented in Table 7. Majority of the 
persons, among all the households taken together and 
among all the surveyed districts, are casual labourers 
followed by regular and self-employed persons. Among 
all the households taken together, 66.53 per cent persons 
are casual labourers followed by 24.47 per cent regular 
employed persons and 9 per cent self-employed persons. 
About three-fourths of employed persons in Sri Muktsar 
Sahib district are casual labourers majority of which are 
agricultural labourers. 64.64 per cent persons in SAS 
Nagar district and 50.21 per cent) in Hoshiarpur district 
are casual labourers. The regular employed persons are 
the highest in Hoshiarpur district (32.64 per cent) 
followed by 28.21 per cent in SAS Nagar district and the 
least in Sri Muktsar Sahib district (18.09 per cent). About 
5.96 per cent, 7.14 per cent and 17.15 per cent persons are 
self-employed in Sri Muktsar Sahib, SAS Nagar and 
Hoshiarpur districts, respectively. Thus, among the 
employed persons in selected districts of rural Punjab, the 
maximum numbers of persons are casual labourers 
followed by regular employees and the self-employed. 
These  households possess little, if any, physical or human 
capital assets, mainly the cultivated land and depend for 
their livelihood on the irregular, fluctuating and uncertain 
casual labour employment tied mainly to seasonal 
agricultural activities and dependent on the vagaries of 
weather (Sundaram & Tendulkar, 2003).

Taking into consideration the occupational 
status, it points towards the employment of an individual 
in the formal or informal sector. Formal employment is 
defined as employment originating from a business or 
firm that is registered with the state. On the other hand, 

Sri Muktsar Sahib 

Economic 
Status

SAS 
Nagar

Hoshiarpur Sri 
Muktsar 

Sahib

All 
sampled 

households

Earning 154
(22.61)

129
(22.83)

253
(26.97)

536
(24.54)

Earning 
Dependant

126
(18.50)

110
(19.47)

217
(23.13)

453
(20.74)

Dependant 401
(58.88)

326
(57.70)

468
(49.89)

1195
(54.72)

Total 681
(100.00)

565
(100.00)

938
(100.00)

2184
(100.00)

Table 6. Economic status of scheduled caste households 
in rural Punjab

Source: Primary Survey, 2013-14
Figures in parentheses represent percentages
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informal employment is defined as employment 
originating from a business or firm that is outside the 
purview of state regulation (Kay, 2011). Table 8 sets apart 
these two modules of occupational structure of scheduled 
caste households in rural Punjab.

The Table 8 demonstrates that nearly four-fifths of 
scheduled caste persons are engaged in the informal 
sector among all the households taken together as well as 
in all the three districts. Among all the surveyed 
households, 81.90 per cent persons are employed in 
informal sector and only 18.10 per cent persons are 
working in the formal sector. The highest percentage of 
persons engaged in informal sector is in Sri Muktsar 
Sahib district (84.26) followed by 81.43 per cent in SAS 
Nagar district and the least (77.82 per cent) in Hoshiarpur 
district. In the formal sector, there are merely 22.18 per 
cent, 18.57 per cent and 15.74 per cent persons in 
Hoshiarpur, SAS Nagar and Sri Muktsar Sahib districts, 
respectively. Therefore, more than three-fourths of 
persons are engaged in informal works in all the three 
districts as well as among all the households taken 
together. This brings to light the increasing 
informalisation of the workforce among them. Their 

Employment 
Status

SAS 
Nagar

Hoshiarpur Sri 
Muktsar

Sahib

All

Self-
employed

20
(7.14)

41
(17.15)

28
(5.96)

89
(9.00)

Regular 79
(28.21)

78
(32.64)

85
(18.09)

242
(24.47)

Casual 181
(64.64)

120
(50.21)

357
(75.96)

658
(66.53)

Total 280
(100.00)

239
(100.00)

470
(100.00)

989
(100.00)

Table 7. Employment status of scheduled caste 
households in rural Punjab

Source: Primary Survey, 2013-14
Figures in parentheses represent percentages

Usual Occupation SAS Nagar Hoshiarpur Sri Muktsar
Sahib

All sampled 
households

Agricultural labour/ Self-employed in agriculture 73
(26.07)

61
(25.52)

267
(56.81)

401
(40.55)

Industrial labour/Self-employed in business/ 
Artisan works

30
(10.71)

32
(13.39)

21
(4.47)

83
(8.39)

Govt./Pvt. Employee 64
(22.86)

74
(30.96)

79
(16.81)

217
(21.94)

Other Occupation* 113
(40.36)

72
(30.13)

103
(21.91)

288
(29.12)

Total 280
(100.00)

239
(100.00)

470
(100.00)

989
(100.00)

Table 9. Usual occupation of scheduled caste households in rural Punjab

Figures in parentheses represent percentages
Source: Primary Survey, 2013-14
*Other occupation includes wage work, religious work, sales & exchange of assets, MGNREGS, etc

Employed 
in

SAS 
Nagar

Hoshiarpur Sri 
Muktsar

Sahib

All

Formal 52
(18.57)

53
(22.18)

74
(15.74)

179
(18.10)

Informal 228
(81.43)

186
(77.82)

396
(84.26)

810
(81.90)

Total 280
(100.00)

239
(100.00)

470
(100.00)

989
(100.00)

Table 8. Occupational status of scheduled caste 
households in rural Punjab

Figures in parentheses represent percentages
Source: Primary Survey, 2013-14

diminutive standards in education render them in less 
skilled professions. Moreover, the transfer of workers 
from agriculture to non-agriculture has been slow, with 
some acceleration in recent years, but most of the 
employment generated has been informal and insecure 
(India Labour and Employment Report, 2014).

Further, the usual occupation of the scheduled caste 
households is taken into account to acquaint with their 
employment situation in rural Punjab. Usual occupation 
means that type of job in which the individual is engaged 
in for most of his/her working hours. It is not necessarily 
the highest paid job nor the job considered the most 
prestigious, but the one occupation, of perhaps several, 
that accounted for the greatest number of working hours 
(U.S. Department of Health and Human Services, 1988). 
Table 9 gives us an idea about the usual occupation of the 
scheduled caste households which is divided into four 
categories including agricultural labour/ self-employed in 
agriculture; industrial labour/ self-employed in business/ 
artisan works; government/ private employee and other 
occupations (wage work, lending money, religious works, 
occupation from development works, conductors, 
tuitions, etc.).
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The Table 9 revealed that among all the households 
taken together, the mainstream population (40.55 per 
cent) is engaged in agriculture sector followed by 29.12 
per cent persons in other occupations, 21.94 per cent 
persons as government or private employees and the least 
(8.39 per cent) are engaged in industrial labour or self-
employed in small business or artisan works. In the 
agriculture sector, there are 56.81 per cent, 26.07 per cent 
and 25.52 per cent persons in Sri Muktsar Sahib, SAS 
Nagar and Hoshiarpur districts, respectively. The highest 
percentage of persons engaged in industrial labour or self-
employed in business or artisan works is in Hoshiarpur 
district (13.39) followed by 10.71 per cent in SAS Nagar 
district and the least in Sri Muktsar Sahib district (4.47 per 
cent), respectively. There are 30.96 per cent, 22.86 per 
cent and 16.81 per cent persons in Hoshiarpur, SAS Nagar 
and Muktsar districts, respectively who are government 
or private employees. In SAS Nagar district, 40.36 per 
cent persons are engaged in other occupations such as 
wage work, religious work, sales, and exchange of assets, 
MGNREGS, etc. while there are 30.13 per cent and 21.91 
per cent persons in Hoshiarpur and Sri Muktsar Sahib 
districts, respectively who are engaged in other 
occupations. Therefore, the maximum numbers of 
persons are employed in the agricultural sector whether as 
agricultural labourers or self-employed in agriculture and 
the least number of persons are engaged in small business 
or industrial labour or artisan works. They have suffered 
from the dual disabilities of severe economic exploitation 
and social discrimination due to which they are mainly 
dependent upon the agricultural pursuits and other low 
income generating occupations (Government of Punjab, 
2015).
CONCLUSIONS AND POLICY 
RECOMMENDATIONS

To recapitulate, the educational as well as 
occupational status of the scheduled castes in rural areas 
of Punjab represents their disappointing situation. Their 
low sex ratio, that is, 884 females per 1000 males gives the 
foremost impression of their retarded development as it is 
less in comparison to 895 females per 1000 males in 
Punjab state as a whole. The optimistic view of their 
satisfactory performance in employment is clear from the 
fact that majority of the population belongs to the 
productive age-group. However, it does not incorporate 
with their educational level as majority of scheduled caste 
persons are illiterate. Comparing the three districts, 
scheduled caste persons in Hoshiarpur district have quite 
superior level of education whereas Sri Muktsar Sahib 
district is backward. In addition to this, while individuals 
in working population are more, but, dependant persons 
are more in comparison to earning and earning 
dependants. Therefore, education as well as occupation 
constitutes two leading aspects of development which 
need to be pushed up among the scheduled castes in rural 
Punjab. Firstly, it requires upgrading their social structure 
and then, escalating their educational standards along 

with boosting up their employment in formal and 
government sector. The empowerment of scheduled 
castes coincided with the inclusive growth strategy are the 
need of the hour for the improvement of their condition.

In view of above discussion, it can be perceived that 
social exclusion has made Punjab State deaf and dumb. It 
has hastened the poverty and joblessness among the 
excluded groups due to which they just dream of earning 
the bread rather than prolonged development. It calls for 
the provision of safety nets for their modest survival in the 
globalised world to ensure execution of macro policies in 
their favour.

Firstly, the traditional caste system needs to be 
eradicated in India, especially in Punjab. The scheduled 
castes must not be perceived as slaves and downtrodden 
individuals rather they must be ensured equal chances for 
their development. While some of the people belonging to 
the marginalised classes have improved their economic 
standards, but still they are not given same stratum as 
given to the upper castes due to which they are still in the 
web of social prejudice. This prejudice based on caste 
must be condensed to augment the marginalised classes 
and they must be liberated to choose the right path of their 
life. A purposeful affirmative action by the administrators 
is accountable in this direction.

Emphasis should not be on the enrolment of students 
in education, rather focus should be on the human 
resource development through high educational 
qualification of these people. Extra charges of education 
which include the books, uniforms etc. must also be dealt 
by the government. Education must be free up to the post-
graduation level for these people. Agricultural colleges 
and ITIs must be established in Punjab state to provide 
skill and self- employment to youths from backward 
classes. Guidance institutes are needed for their safe 
future so that they can become capable of clearing IAS, 
IPS exams. No doubt, there is special provision of 
scholarship for scheduled caste students in Punjab, but, 
the amount of these scholarships is very small at the 
earlier stage of education. Therefore, the students must be 
acquainted with scholarships with adequate amount in 
kind or in cash. Reservations in private schools along with 
the government ones can be of great help for the inclusion 
of the excluded groups. 

In Punjab state, majority of the scheduled castes are 
employed as labourers in the agricultural sector and their 
wages are very low. In view of this, minimum wages must 
be prescribed in the agricultural sector in order to maintain 
their minimum standards of living. Furthermore, this sector 
must be furnished with new employment opportunities. 
Regular jobs must be assigned to unskilled as well as 
skilled workers in the public sector where wages are quite 
certain. They must be endowed with preferential treatment 
for hiring along with enhancing entrepreneurship for 
running their small business. 

As the scheduled caste women form the most excluded 
segment due to gender and caste, their empowerment is an 
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obligatory step for stipulating their position. Gender 
discrimination must be abolished at the work places and 
in the distribution of wages. Resources must be allocated 
equally towards the education of boys and girls. Social 
security for the women is also considered indispensable 
for the inclusion of women in the social undertakings. 

Equitable distribution of land, assets and capital and 
up gradation of skills in small industries must form the 
main agenda of the Punjab government. A step ahead 
towards co-operative farming on the public lands can be 
of great help for generating income of the downtrodden 
people. The surplus from agriculture must be allocated 
among these people on priority basis. Incentives must be 
placed before the officers and the staff members for the 
effective accomplishment of beneficiary oriented 
programmes. 

In Punjab, the agriculture subsists as the forerunner 
regarding employment, but, the allocation of investment 
together with its continuously declining share in GDP 
after economic reforms has retarded the position of 
scheduled castes in this state. It necessitates the 
government to emphasise the policies focusing the 
required investments in the agricultural sector to reinforce 
its relationship with the non-farm sectors of Punjab, that 
is, with the secondary and the tertiary sectors. This would 
boost up the growth in the primary sector without 
negotiating with the employment decrease. 

The study points out the informalisation of labour 
among the scheduled castes in Punjab. The necessity 
arises for diversifying the occupations through escalating 
mobility among the labourers with regard to the more 
productive jobs. Education is the prerequisite for perking 
up the labour markets and trimming down the 
casualisation and informalisation of labour.
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ABSTRACT
The study estimated the supply response of sorghum crop in Nigeria with a view to determine to what extent the pricing policy and 
non price factors stimulates production and recommend a path way in meeting the challenges of attaining the country's food self 
sufficiency. Using the ARDL Bounds test approach to co integration and error correction model, time series data covering a period 
of 56 years (1960-61 to 2015-16) were obtained and subjected to unit root test, co integration test and elasticities estimation. The 
findings revealed that Bounds test result rejected the null hypothesis of no co integration between sorghum out, real price of 
sorghum, sorghum area, millet price, cowpea area and credit to food crops indicating a long run relationship. The long run results 
revealed that producers respond positively to own price and area while credit supply had negative influence on sorghum output. 
Stakeholders along the sorghum value chain must ensure sustainable pricing policy through creation of commodity board, sufficient 
credit to farmers and investment in research for improved high yielding sorghum varieties.
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INTRODUCTION
Nigeria is heavily dependent on agriculture which is 

still underdeveloped. Among the food staples food crops 
grown in the country, cereals account for the largest share 
of cultivated area and sorghum is the third most widely 
cultivated staple cereal crop in Nigeria with more than 5.3 
million tonnes production in 2013/14, making it the 
largest sorghum producer in West Africa contributing to 
about 71per cent of the total regional sorghum output. 
Crop yield had increased some years earlier because of the 
growing acceptance by farmers of improved varieties 
developed and introduced by Institute of Agricultural 
Research (IAR) and International Crops Research 
Institute for Semi-Arid Tropics (ICRISAT) which are 
higher yielding and earlier maturing. Sorghum is a major 
food and industrial crop; it is the primary food crop in 
virtually all northern Nigeria. Volume of sorghum trade 
was less in comparison to production which is consumed 
domestically however a ban of export was removed in 
2011 to create more opportunities to producers 

(FAOSTAT, 2015; Uche, 2014; Gourichon, 2013; Ismaila 
et al., 2010).

Despite this commanding role the country is still yet to 
attain food self sufficiency to meet the growing demand of 
industries and increasing population. The government of 
Nigeria has been concentrating on narrowing the gap 
between demand and supply of food crops through 
deliberate policy measures that would stimulate farmers 
in increasing production. Thus, the responsiveness of 
farmers to economic stimuli depends on institutional, 
technological and policy frame work which the concept of 
supply response seeks to address. 

Supply response measures the degree to which the 
level of production output changes in response to stimuli 
provided by changes in some important variables mainly 
prices. It attempts to explain the behavioral changes of 
producers with respect to the production, consumption 
and exchange decision of a certain product or set of 
products due to changes in economic incentives 
comprising price and non price factors like farm size, 
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technological change, market information, irrigation, 
fertilizer, credit, weather etc. this implies that the concept 
refers to shifts in supply curves and movements along the 
curves (Olayide & Heady, 1982; Nkang et al., 2007; 
Akanni & Okeowo, 2011; Kavinga & Phiri, 2014).

The concept of supply response deserve giving 
adequate attention since the responsiveness of producers 
to economic incentives determines to a greater extents the 
contribution of agriculture to the economy through 
adopting suitable pricing policy and assessment of 
farmers behaviour with respect to increase in area and 
yield. Economic theory suggests that prices are 
significant determinants of economic behavior and 
rational farmers should adequately react to changes in 
prices of output. Reliable estimates of elasticities are sine 
qua non in predicting accurately the farmer's response to 
changes in input-output prices and government public 
investment and also a framework for formulating 
successful agricultural intervention programmes 
consistent with national requirements of attaining food 
security (Tripathi, 2008; Ullah et al., 2012; Ogundari & 
Nenseki, 2013; Orefi et al., 2015).

Taking cognizance of the above, the study seek to 
estimate the supply response of sorghum crop in Nigeria 
with a view to determine to what extent the pricing policy 
and non price factors has stimulated production and also 
to provoked other policy direction in meeting the 
challenges of attaining the country's food self sufficiency. 
DATA AND METHODOLOGY

Nigeria is located in West Africa on the gulf of Guinea 
and is one of the largest countries in Africa occupying a 
geographical area of about 923,770 square kilometer with 
an estimated population of 182,000,000 (as per 2015 

o oestimate). The country lies along latitudes 4  1' and 13  9' 
o oN and longitudes 2 2' and 14  30' E. It is bounded by the 

Atlantic Ocean to the south and by the Sahelian countries 
of Niger and Chad to the North. Agriculture is the 
mainstay of Nigeria's economy accounting for more than 
40 per cent of the gross domestic product (GDP) in 2014 
and employing more than half of the workforce. The 
country has an agricultural land area of about 84 million 
hectares of which 33 million hectares is currently under 
cultivation. About 3.14 million hectares of the 
agricultural land is irrigable but only about 220,000 
hectares is actually irrigated. There was also diverse and 
rich vegetation capable of supporting a heavy population 

3of livestock, 267.7 billion m  of water for irrigation, 14 
3million ha surface water and 57.9 billion m  of 

underground water. However with the advent of 
commercial oil exploration in the early 1970s, the 

fortunes of agriculture started to dwindle with the 
resultant downward decline in productivity. The country 
grows different kind of crops that ranges from cereals, 
root and tubers, legumes, oil seeds, fruits and vegetables 
etc. Major cash crops include cocoa, oil palm, cotton, 
groundnuts, ginger and sesame (National Bureau of 
Statistics [NBS], 2010; Ghanbari, 2011).

The study employed time series data covering a period 
of fifty six years (56) years from 1960-61 to 2015-16. 
Data on price of the crop, competing crop and non price 
factors like area, credit supply and cowpea area were 
obtained to capture the determinants of the supply 
response. The entire data for the study were sourced from 
National Bureau of Statistics (NBS) - various edition of 
annual abstract of statistics, Central Bank of Nigeria 
(CBN) annual reports and Food and Agricultural 
Organization Database (FAOSTAT).
Model Specification

Following Pesaran et al. (2001), the vector auto 
regression (VAR) of order p, denoted by VAR (p) was 
assembled for the supply function satisfying the condition 
that the regressors x  can be either I(0) or I(1) as proved by t

ADF and PP stationarity test. VAR (p) is depicted by the 
following function:

Where,
Z  is the vector of both Y  and X  and Y  is the dependent t t t t

variable defined as output X  is vector matrix which t

represents a set of explanatory variables i.e. price and non 
price factors, t is the time trend.

Vector error correction model (VECM) is also 
developed as follows;

Where Ä is the first-difference operator. The long-run 
multiplier matrix ë as:

The diagonal elements of the matrix are unrestricted, 
so the selected series can be either I(0) or I(1). If l=0, YY

then Y is I(1). In contrast, if l<0, then Y is I(0). Above is YY

imperative in testing co integration between dependent 
variable and regressors, the ARDL model developed as 
per above is specified as follows,
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Where;
Ä = change operator, ln is natural logarithm; it gives 

accurate validity of tests and values can be expressed as 
elasticities, k is number of lags based on Akaike 
information criteria (AIC).

OutputSg = Sorghum output in tons in period 't't
PriceSg  =Lagged real price (deflated by CPI) in local t-j

-1currency (N ton )
OutputSg =Lagged output supply of sorghum in tonst-j
Area Sg +=Lagged area of sorghum in hat-j

-1Price Ml = Lagged price of millet as competing crop (N ton )t-j
area Cwp = Lagged area of cowpea in hat-j

Cred = Credit allocation to food crops sub sectort-j 

Time Trend = Proxy of technology within the period of 
study

á, â, ã, ä, Ø, ? and ö are parameters to be estimated for 
short and long run elasticities and ?  is the error term of the t

regression.
Bounds Test

The Bounds testing approach begins with testing of 
Null hypothesis of no co integration against the 
Alternative hypothesis using the F-test or Wald test 
statistics with critical values tabulated by Pesaran et al. 
(2001) and Narayan, (2005). The null hypothesis of no 
cointegration will be rejected if the calculated F-statistic 
is greater than the upper Bounds critical value, otherwise 
it is accepted. According to these authors, the lower 
Bounds critical values assumed that the explanatory 
variables are integrated of order zero, or I(0), while the 
upper Bounds critical values assumed that they are 
integrated of order one, or I(1).

H  = ö  = ö  = ö  = ö  = ö  = ö  = 0 (No long-run 0 1 2 3 4 5 6

relationship)
Against the alternative hypothesis
H  ≠ ö  ≠ ö  ≠ ö  ≠ ö  ≠ ö  ≠ ö  ≠ 0 (co integration 1 1 2 3 4 5 6

exists)
Existence of co integration would lead to estimation of 

long and short run elasticities as follows;

Long-run equilibrium supply response function
The long-run relationship function between variables 

for this study was estimated as follows,
Variables are as specified in equation 3

Short-run dynamics supply response function and 
error correction term (ECT)

After estimating the long-run coefficients, we obtain 
the error correction representation of the ARDL model. 
The ECT-1 represents the speed of adjustment to restore 
equilibrium in the dynamic model following a 
disturbance. The ECT coefficient (speed of adjustment) 
shows how slowly/quickly variable return to equilibrium 
and it should be negative and significant. A negative ECT 
value suggests that any shock to the long run equilibrium 

is corrected with the output supply response occurring in 
the opposite direction to that of the impact of the 
exogenous variable. The speed of adjustment is measured 
by the co-efficient, which shows the fraction of the shift 
away from the equilibrium that is corrected within the 
next period (one year). Banerjee, et al. (1998) holds that a 
highly significant error correction term is further proof of 
the existence of a stable long term relationship. The short-
run dynamics in the ARDL specification can be obtained 
by the following error correction model (ECM):

The error correction term ECT is equivalent to the 
lagged value of error term from the long-run equation 
expressed as;

ECT  = (6)t-1 t-1

Where,

and þ is the coefficient of error correction term 
indicating the  speed of adjustment by which the model 
converges to its equilibrium, that is the period of feedback 
of the crop to return back to a long-run equilibrium due to 
changes in the independent variables, ?  is the error term of t

the regression.
Causality Tests

Both short-run and long-run equilibriums relationship 
are indication of causality but in a unilateral direction. The 
joint combinations of significance of the coefficient of 
lagged independent variables from short-run supply 
response provides evidence of short-run causality and also 
the coefficient of ECT indicates existence of long-run 
causality from joint effect of the price and non-price factors 
to the sorghum output. However, there is need to test the 
direction of the causality between the series to ascertain 
which of the variables cause the sorghum output supply.
Short-run causality test

This is achieved through testing null hypothesis of 
joint significance of the lagged value of coefficient of the 
determinants (price and non-price factors) using Wald test 
(F statistics) as below,

1H Represent null hypothesis, k is the lag length. Null 0 

hypothesis of no causality is rejected when probability is 
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less than 5per cent implying that causality exists between 
the lagged explanatory variables to the dependent 
variable. 
Unit root test

A time series Y is considered as stationary depending t 

upon the existence of invariant mean and variance over 
time. Further the covariance between two time series 
depended upon the time difference between two values 
only and not upon the actual time of covariance 
assessment. A non stationary data is one in which if two 
variables trended over time, a regression of one on the 

2other could have a high R  even if the two are totally 
unrelated, this is Spurious Regression. Therefore, 
applying ordinary least squares regression to non 
stationary variables can give misleading parameter 
estimate about the relationship between variables. Two 
methods were employed in this study; Augmented Dickey 
Fuller (ADF) and Phillips Perron (PP) tests to determine 
the number of times the data is differenced to become 
stationary. ARDL maintained that data should not be I(2) 
but can be I(1) or I(0)
Augmented Dickey Fuller (ADF) Test

ADF test is an extension of the Dickey and Fuller 
(1979) test that overcomes the problem of serial 
correlation; it is based on the following equation;

ÄY  = á + öt + èY  + í (9)t t-1 t

The null hypothesis is that, Y =Y  + í , where í  D (0, t t-1 t t~
2ó ). Under the null (è) will be negatively biased in a 

limited sample, thus only a one sided test is necessary for 
determining H : è=0 [Y ~I (1)] against H : è=0 [Y ~I (0)]. 0 t a t

H is accepted if the t- statistics is smaller than the relevant 0 

critical value. H : è=0 signifies series Y  has a unit root and 0 t

is non- stationary, whereas it is regarded as stationary if 
the null hypothesis is rejected.
Phillips-Perron (PP) Test  

Phillips-Perron (1988) is perhaps the most frequently 

used alternative to the ADF test. It modifies the test statics 
so that no additional lags of dependant variable are 
needed in the presence of serially correlated errors. It is a 
non-parametric correction based on HAC standard errors, 
meaning that it assumes no functional form for the error 
process of the variable and is applicable to a wide set of 
problems. The PP test is based on;

Äy  = ?D  + ðy  + u     (10)t t t-1 t

ut ~ I(0)
The PP tests correct for any serial correlation and 

Heteroscedasticity in the errors u  of the test regression by t

directly modifying the test statistics t  and T . These ð ð

modified statistics denoted, Z  and Z , are given byt ð

2 2The terms ó  and ë  are consistent estimates of the 
variance parameters. The sample variance of the least 

2squares residual u  is a consistent estimate of ó , and the t

Newey-West long-run variance estimate of u  using the t
2estimate as a consistent estimate of ë .

Under the null hypothesis that, p=0, the PP Z  and Z  t

statistics have the same asymptotic distributions as the 
ADF t-statistic and normalized bias statistics. Hull 
hypothesis is rejected if t statistics is greater than critical 
values.
RESULTS AND DISCUSSION
Unit Root Test

Results of ADF and PP unit root tests are displayed in 
Table 1 and 2 respectively. Using both constant and 
constant and trend, the results indicated that all variables 
were non stationary at level using constant term only 
except sorghum price and millet price which rejected the 
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Variables Determinants Level st1   Difference

t-stat CV 
(5 per cent)

Decision t-stat CV 
(5 per cent)

Decision

Sorghum output Constant 1.87 2..91 Accept 9.97 2.91 Reject

Constant and trend 3.15 3.49 Accept 9.88 3.49 Reject

Sorghum price Constant 3.39 2.91 Reject 7.92 2.91 Reject

Constant and trend 3.25 3.49 Accept 8.20 3.49 Reject

Sorghum area Constant 2.68 2.91 Accept 10.24 2.91 Reject

Constant and trend 2.89 3.49 Accept 10.14 3.49 Reject

Millet price Constant 3.56 2.91 Reject 7.99 2.91 Reject

Constant and trend 3.48 3.49 Accept 8.01 3.49 Reject

Cowpea area Constant 2.08 2.91 Accept 7.95 2.91 Reject

Constant and trend 2.03 3.49 Accept 7.92 3.49 Reject

Credit to crops Constant 0.19 2.91 Accept 6.58 2.91 Reject

Constant and trend 2.26 3.49 Accept 6.57 3.49 Reject

Table 1. Augmented Dickey Fuller (ADF) unit root test - null hypothesis: variable has unit root

Critical values are at 5per cent probability level
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null hypothesis of a unit root. Using constant and trend 
term the variables all got unit root because the t statistics 
were smaller than the critical values at 5 per cent 
probability level. However after first difference using 
both ADF and PP all variable became stationary, implying 
that the null hypotheses were rejected as t statistics were 
all greater than critical values. It was concluded that the 
some of the variables in sorghum supply response were 
I(0) and some were I(1)- a condition required for ARDL 
model.
Bounds Test Results

Unit root test provided evidence that none of the 
variable in sorghum supply was integrated of order 2 and 
formation of ARDL model was carried out to test whether 
co integration exists between the variables using 
automatic lag selection suggested by Akaike Information 
Criteria. Table 3 presented the results of bounds test which 
showed the rejection of the null hypothesis of no co 
integration between the co integrating vectors. The 
critical upper bound values of unrestricted intercept with 
trend at both 5per cent and 1per cent (3.79 and 4.68) were 
lower than the F statistics value (5.444), thus indicating 
the existence of co movement. This condition allowed us 
to proceeds with the estimation of short and long run 
elasticities.

Sorghum Output Long Run Elasticities
All the variables factored in sorghum output supply 

model ARDL (3, 0, 3, 4, 4, 3) were found to be significant 
in the long run as shown in Table 4. Own price elasticity 
was positive as theoretically expected and was 
statistically significant at 1 per cent level, the response 
was inelastic however, but indicated an increase of 0.48 
percent of sorghum output when price increased by 1per 
cent. This implied that sorghum farmers were capable of 
interpreting the market signals and responded positively 
to a price increase. 

Coefficient of sorghum area was found statistically 
significant at 1 per cent probability level and had a 
positive relationship with output which corroborated with 
the findings of Akanni and Okeowo (2011), who reported 
positive and significant relationship between area and 
sorghum output from 1970 to 2007. Output has increased 
by 0.5 per cent as area is increased by 1per cent. The result 
may support the claim that growth in sorghum production 
in Nigeria was partly due to increase in sorghum 
cultivable area rather than yield. Abrar (2003) in a similar 
study found area elasticity of 0.36 in Ethiopia from 1994 
to 2000. Millet is regarded as a competing crop by its 
negative coefficient (-0.38), supply of sorghum decreases 
as millet price increased. The implication is that 

Variables Determinants Level st1 Difference

t-stat C.V 
(5 per cent)

Decision t-stat C.V 
(5 per cent)

Decision

Sorghum output Constant 1.87 2.91 Accept 11.01 2.91 Reject

Constant and Trend 3.01 3.49 Accept 10.88 3.49 Reject

Millet price Constant 3.43 2.91 Reject 11.27 2.91 Reject

Constant and Trend 3.37 3.49 Accept 18.05 3.49 Reject

Sorghum area Constant 2.48 2.91 Accept 10.83 2.91 Reject

Constant and Trend 2.89 3.49 Accept 10.71 3.49 Reject

Sorghum price Constant 3.43 2.91 Reject 12.20 2.91 Reject

Constant and Trend 3.27 3.49 Accept 13.11 3.49 Reject

Cowpea area Constant 2.13 2.91 Accept 7.93 2.91 Reject

Constant and Trend 2.12 3.49 Accept 7.90 3.49 Reject

Credit to crops Constant 0.14 2.91 Accept 6.58 2.91 Reject

Constant and Trend 2.31 3.49 Accept 6.57 3.49 Reject

Table 2. Phillip - Perron (PP) unit root test-null hypothesis: Variable has unit root

Author's computation using Eviews

Null Hypothesis
H  = ö  = ö ö ö ö 00 1 2 = 3 =  4 = 5 = 

Critical Values; unrestricted intercept and trend (Per cent)

Test statistics
*10  5  * 1  *

D.F. I(0) I(1) I(0) I(1) I(0) I(1)

F statistics 5.444 K=5,
N=56

2.26 3.35 2.62 3.79 3.41 4.68

Table 3. Bounds test for sorghum supply response: ARDL (3, 0, 3, 4, 4, 3) 

*10, 5, and 1 per cent are level of significance and I(0) , I(1) are lower and upper values indicating order of integration. Critical values are obtained 
automatically. K is number of regressors and N is number of observation. Model lag selection based on AIC. Computed using Eviews 9.0
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consumer's demand for millet triggered the substitution of 
sorghum in the long run. Similarly, coefficient of time 
trend representing technology was positively low and 
statistically significant at 1 per cent, indicating that 
sorghum production responded to level of technology 
especially improved seed varieties, fertilizers and good 
management practices. Gourichon (2013) reported yield 
increased of sorghum due to improved varieties 
developed by ICRISAT.

Credit to food crops and cowpea area were found to 
have negative effect on sorghum output in the long run. 
The coefficient of credit (-0.19) was statistically 
significant at 5 per cent level indicating that credit facility 
does not show a consistent sign with supply or production 
theory. It revealed that the more credit is obtained the less 
sorghum crop is produce, meaning that farmers invest 
more in other crops like maize, cassava and cowpea. 
Furthermore, as shown from the results, 1 per cent 
increases in cowpea area decreased sorghum output by 
0.23 per cent indicating that there is a shift in production.  

From the foregoing discussion it was obvious that 
sorghum producers in Nigeria were responsive to prices 
and non price factors however sufficient credit supported 
by favourable interest policy should be design by 
government to induce more investment into the 
production and that the level of technology must be 
improved through high yielding and drought tolerant 
varieties.    
Sorghum Short Run Dynamics

The error correction term was significantly different 
from zero at 1per cent level with the expected negative 
sign confirming the long-run relationship between the co 
integrating series. The coefficient showed that about 
70per cent proportion of disequilibrium in sorghum 
output due to shocks in one period is corrected in the next 
period, thus suggesting a relatively fast speed of 
adjustment (Table 5). The short run effect of lagged 
dependent variable (lagged 2) showed significance at 
5per cent and a unit increase could raised output by 0.36 
units. There was also a positive relationship in the short 
run between sorghum area and output but relatively lower 
than in the long run.  

The empirical result also depicted that price elasticity 
of sorghum lagged 2 was inelastic and positive in the short 
run which was not contrary to theoretical expectation. The 
value of è was also lower than in the long run and 
significant at 10per cent confirming the assertion that 
short run supply response is generally lower in 

developing countries because use of primary fixed factors 
that account for about 70per cent of cost of agricultural 
production which cannot be changed in the short run. 
Pearl millet turned out to be a competing crop in the short 
run, Lagged Price of pearl millet were all significant 
whereas cowpea area unlike in the long run was positive 
(0.25. Time trend for technology was consistent with a 
positive relationship however elasticity was lower than in 
the long run. Coefficients of credit (lagged by 1, 2 and 3 
years) were not significantly different from zero in the 
short run but carried a positive sign. The short run supply 
elasticities generally implied that both price and non price 
factors significantly influence sorghum production.  
Wald Test (causality test)

Short run causality which showed the significance of 
lagged coefficient of the independent variables jointly 
influencing sorghum output supply indicated that 
causality runs from sorghum price to output, F statistics 
was statistically significant at 5 per cent, millet price to 
sorghum price statistically significant at 10 per cent 
probability level and level of technology which was 

Dependent 
variable lnSgoutput

Independent variables

lnSgA lnMlPrice lnSgprice lnCredit lnCwpA Trend C

Est. Coeff.  (ö) 0.5069*** -0.3788* 0.4842*** -0.1893** -0.2330* 0.0552*** 10.398***

Std Error 0.1518 0.1362 0.1488 0.0881 0.1199 0.0170 1.6959

Table 4. Sorghum long run elasticities

***,** and * Significant at 1,  5, and 10 per cent  level 

ECT= Insgoutput + (0.4842InSgP + 0.5069InSgArea – 0.3788InMlprice – 0.1893InCredit – 0.233InCwPA + 0.0552Trend + 10.398C)

Independent 
variables

Parameters Coefficients Standard 
error

Constant á 11.9303*** 3.3603
ÄInSgOutputt-1 â  NS0.0161 0.1526
ÄInSgOutputt-2 â 0.3573** 0.1395
ÄInSgAreat-1 f 0.3553*** 0.1137
ÄInSgPricet-1 è  NS0.1084 0.1207
ÄInSgPricet-2 è 0.2717* 0.1351
ÄInCreditt-1 ?  NS0.0936 0.0866
ÄInCreditt-2 ?  NS0.0760 0.0802
ÄInCreditt-3 ?  NS0.0735 0.0659
ÄInMlpricet-1 ã -0.3186** 0.3165
ÄInMlpricet-2 ã -0.2716* 0.1365
ÄInMlpricet-3 ã -0.1963** 0.0809
ÄInCwpAreat-1 ä  NS0.1247 0.1292
ÄInCwpAreat-2 ä 0.2586** 0.1101

ÄTrend for tech t 0.0386*** 0.0077
ECT-1 ù -0.7011*** 0.1634

Table 5. Sorghum output short run error correction 
model: ARDL (3, 0, 3, 4, 4, 3)

Source: 
Eviews 
***, **, * Significant at 1, 5  and 10 per cent level 
NS: Non significant

Automatic lag selection by AIC. Author's computation using 
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Test Direction F statistics Prob. value

Short run causality price outputSorghum  →Sorghum  
price out putMillet →Sorghum

out putTrend for tech →Sorghum

**5.236
*9.441
***18.611

0.015
0.087
0.008

Long run causality Based on coefficient of ECT 2.454*** 0.0013
Strong causality Short run and long run causality 5.819*** 0.0001

Diagnostic checks Serial correlation LM test = 0.3736
Heteroscedasticity =0.1619
Normality=J-B 1.976, prob. =0.3721
R2 =0.74, F stat= 44.269*** DW =1.968

Table 6. Sorghum output supply causality test (Wald test)

***, **, * significant at 1, 5 and 10 per cent  level 

statistically significant at 1 percent. The result also 
indicated the existence of long run and strong causalities 
rejecting the null hypothesis both at one percent level of 
significance (Table 6).
Diagnostic checks

The estimated model was found to be fairly good as 
2displayed by the R , 74 per cent of the variation in 

sorghum output was due to its determinants, F statistics 
was significance at 1 per cent affirming the whole model 
was good. The results also showed that there was no 
evidence of auto correlation in the error terms (LM test). 
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Figure 1. CUSUM and CUSUM of square for Sorghum output supply response

Breusch-Pagan-Godfrey for Heteroscedasticity similarly 
rejected the null hypothesis at 5 per cent. The model also 
passed the Jarque-Bera normality test at 5 per cent, 
indicating that variables were normally distributed in the 
model. (Table 6). Finally the stability was checked 
through the application of cumulative sum procedure 
(CUSUM). Figure1 indicated that CUSUM of squares is 
within the critical bounds at 5 per cent implying that the 
coefficients in the ARDL model are stable even though 
CUSUM statistics exceeded the 5per cent critical bounds 
of parameter stability.
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SUMMARY AND CONCLUSIONS
The research was conducted to determine the supply 

response of sorghum crop with respect to price and non 
price factors in Nigeria using the Bounds test approach 
and error correction model. Time series data on the 
variables covering a period of 1960 to 2015were used and 
subjected to unit root and co integration tests. The 
findings revealed that conditions for ARDL were met as 
ADF and PP tests indicated that some variable were I(0) 
while others were I(1). Bounds test also rejected the null 
hypothesis of no co integration between sorghum out, real 
price of sorghum, sorghum area, millet price, cowpea area 
and credit to food crops. The long run results indicated 
that all the variables factored in the model were 
significant. Own price elasticity, area and time trend for 
effect of technology were found to increase sorghum 
output by 0.51, 0.48 and 0.02 respectively. Millet and 
cowpea were substitute crops in the long run while credit 
defied economic theory implying a shift in production to 
other crops. In the short run elasticities were low, cowpea 
became complementary crop and credit was positive. The 
speed of adjustment towards long run equilibrium after 
deviation as depicted by coefficient of ECT-1 was found 
to be fast (70per cent). The study similarly found causality 
to run from sorghum price, millet price to sorghum output 
and the model's errors were serially independent, 
Homoscedastic and normally distributed. It was 
concluded therefore sorghum responded to both price and 
non price factors within the study period.
POLICY IMPLICATION/ RECOMMENDATIONS

The study demonstrated that sorghum producers in 
Nigeria responded slowly to both price and non price 
factors. Influence of price and yield should be giving more 
consideration as there could be limit to which area can be 
expanded which contributes greater percentage among the 
variables. Effective pricing policy inform of minimum 
support should be considered by industries who are the 
major consumers along the sorghum value chain and 
government intervention in the area of farm support is also 
imperative. Specific commodity board for sorghum is 
needed to stabilize output price and encourage the country's 
export potentials. Negative response of credit should be 
checked through provision of sufficient credit free of all 
forms of distortions with minimum and affordable interest 
rate. Similarly, for sorghum output to meet the domestic 
and industrial demand in Nigeria not only price and credit 
policies would suffice but investment in the area of 
research for improved, high yielding and disease resistant 
sorghum varieties must be taken into consideration.
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ABSTRACT
Enhanced greenhouse effect due to anthropogenic activities has resulted in climatic changes and their adverse impacts on 
agricultural productivity. Different regions of earth are experiencing climatic changes of varying magnitudes. To deal with the 
situation; there is a dire need of temporal analysis of climatic records to quantify the climatic changes and their likely impacts on 
agricultural productivity. In the present investigation, long term climatic records of central Punjab (Ludhiana) w.r.t. maximum 
temperature (T ), minimum temperature (T ), relative humidity (RH), wind speed (WS), sunshine hours (SSH) and open pan max min

evaporation (PE) for a period of 47 years (1970 to 2016) were analysed on monthly, seasonal and annual basis. Analysis indicated 
osignificant annual increase in mean minimum temperature (@0.06 C), relative humidity (@1.3per cent) and decrease in wind speed 

-1 -1(@0.67 km day ), sunshine hours (@0.03 hr day ) and open pan evaporation (@ 6.0 mm), whereas no significant trend has been 
oobserved in maximum temperature. Monthly variability in minimum temperature indicated the highest rate of increase (0.7 C per 

decade) during reproductive growth and maturity period of rabi (February and March) and Kharif (September and October) crops, 
which can have adverse effects on their productivity. Similarly increase in relative humidity and decrease in wind speed and 
sunshine hours can have serious implications on occurrence of insect-pests, rate of crop photosynthesis and yields indicating a dire 
need of exploring genetic and agronomic manipulations to counterbalance the adverse effects of climate change, minimize climatic 
risks and sustain agricultural productivity in the region.  
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INTRODUCTION
Climate change is a global phenomenon. Different 

regions of the earth are experiencing climatic changes of 
varying magnitudes. Because of various anthropogenic 
activities viz. industrialization, urbanization and burning 
of fossil fuels etc., greenhouse gases are being added to 
the atmosphere at alarming rates. As a result, enhanced 
greenhouse effect has exposed us to the adverse effects of 
global warming (Haris et al., 2013). Global mean surface 

otemperature has increased by 0.85 C since 1880 and is 
olikely to increase by 3.7 to 4.8 C by 2100 (IPCC, 2014). 

Climatic changes due to global warming affect every 
aspect of life. Agricultural productivity is directly 
affected by these changes during the growing period of 
the crops, the effect being more severe in the tropical and 
sub-tropical regions as they are already facing high 
temperatures because of their geographical position. Any 

further increase in temperature regimes can have severe 
impacts on agricultural productivity in these regions. 
Some studies have reported a possibility of 10- 40 per cent 
loss in Indian food grain production due to increase in 
temperature by 2080-2100 (Fischer et al., 2002; Parry et 
al., 2004; IPCC, 2007).

Global warming and climate change occurring over 
the entire earth is affecting agricultural productivity to a 
great extent. The state of Punjab, known as 'Granary of 
India', has contributed up to 60 per cent of rice and 75 per 
cent wheat to central pool of food grains. Punjab produces 
about 90 per cent wheat and 10 per cent rice of the country 
and 3 per cent wheat and 2 per cent rice of the world 
(Anonymous, 2016). But due to global warming, the 
region is experiencing fluctuating weather conditions 
leading to large year-to-year fluctuations in crop 
productivity in the region. Hundal & Kaur (2007) 
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oreported that with an increase in temperature by 1 C, the 
yield of rice and wheat decreased by 3 and 10 per cent, 
respectively, under Punjab conditions. Mathauda et al. 
(2000) reported that warming scenarios will have adverse 
impact on rice productivity through the advancement in 
maturity and reduction of source size coupled with poor 
sink strength in Indian Punjab, which clearly indicates 
that cereal productivity is going to be adversely affected 
because of climatic warming scenarios in the region.   

Crops have different weather requirements at different 
phenological stages. Even minor deviations from normal 
weather conditions can lead not only to decrease the 
efficiency of applied inputs but also to decrease crop 
productivity. The most important meteorological factors 
influencing the development of crop plants are 
precipitation, temperature, radiation and sunshine 
duration. That's why, a sudden rise in temperature during 
March 2010 caused significant wheat yield reductions 
over the IGP (Gupta et al., 2010). It has also been 
observed that same weather parameter affects differently 
at different crop growth stages, viz. rainfall affects 
positively during vegetative growth but becomes 
detrimental when it coincides with the reproductive and 
maturity stages. Thus, there is a need to understand the 
influence of the weather parameters more precisely over 
longer period of time.

Undoubtedly, climate change is posing a serious threat 
to the food security for the burgeoning population growth 
on the planet. This has attracted the attention of scientists 
and policy makers in the recent decades. Under the 
present scenarios, there is a dire need to manage the 
climate variability and its adverse effects to attain food 
security and agricultural sustainability in future. For 
managing the situation, there is a need of detailed analysis 
of climatic records, so that temporal variations can be 
analysed quantitatively. Keeping this in view, the climatic 
records of central Punjab (Ludhiana) have been analysed 
to quantify the climatic changes and their likely impacts 
on agricultural productivity in the region have been 
discussed.

MATERIAL AND METHODS
Ludhiana, representing the central plain agroclimatic 

o oregion of Punjab, is situated at 30  54' 33” N latitude, 75  
48' 22” E longitude and 247 m altitude above mean sea 
level. The region experiences semi-arid type of climate 
with distinct winter and summer seasons. The long-term 
climatic records w.r.t. maximum temperature (T ), max

minimum temperature (T ), relative humidity (RH), min

wind speed (WS), sunshine hours (SSH) and open pan 
evaporat ion (PE)  were  col lec ted f rom the  
Agrometeorological Observatory, School of Climate 
Change and Agricultural Meteorology, Punjab 
Agricultural University, Ludhiana for a period of 47 years 
from 1970 to 2016. These meteorological parameters 
were analysed using statistical procedures viz. mean, 
standard deviation, regression etc. to study the variability 
and trends on monthly, seasonal (kharif (May to October) 
and rabi (November to April)) and annual basis. The 
likely impacts of these climatic variations on agricultural 
productivity in the region have also been discussed.
RESULTS AND DISCUSSION
Trends and Variability in Climatic Parameters
Minimum temperature

As the region has continental type of climate with 
distinct winter and summer seasons, thus the mean 
monthly minimum temperature at Ludhiana ranged 

o obetween 5.7+1.2 C during January to 26.3+0.9 C during 
July. Three winter months of December January and 
February experienced very low minimum temperature 

oranging from 5.7 to 7.8 C, whereas during the period from 
May to September, very high minimum temperature was 

oobserved ranging from 22.8 to 26.3 C (Table 1). 
Significant increase in minimum temperature has been 
observed in the region. Monthly trend analysis indicated 
increase in minimum temperature during all the months, 
the annual rate of increase being highest during February, 

oMarch, September and October (0.07 C each) and lowest 
oduring January and June (0.03 C each). As the four 

months with the highest rate of increase coincide with the 
reproductive growth period of rabi (February and March) 

Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 5.7+1.2 Y = 0.037X + 4.762 0.19 ↑ 0.04

February 7.8+1.4 Y = 0.069X + 6.096 0.44 ↑ 0.07

March 11.9+1.4 Y = 0.072X + 10.16 0.52 ↑ 0.07

April 17.3+1.3 Y = 0.051X + 16.08 0.28 ↑ 0.05

May 22.8+1.5 Y = 0.060X + 21.38 0.31 ↑ 0.06

June 25.9+1.1 Y = 0.042X + 24.87 0.26 ↑ 0.04

July 26.3+0.9 Y = 0.056X + 25.00 0.67 ↑ 0.06

August 25.8+1.5 Y = 0.049X + 24.62 0.22 ↑ 0.05

September 22.9+1.6 Y = 0.074X + 21.11 0.42 ↑ 0.07

October 16.7+1.6 Y = 0.073X + 14.94 0.38 ↑ 0.07

November 10.8+1.3 Y = 0.056X + 9.42 0.32 ↑ 0.06

December 6.6+1.3 Y = 0.046X + 5.51 0.26 ↑ 0.05

oTable 1. Variability in mean monthly minimum temperature ( C) in central Punjab during 1970-2016
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and kharif (September and October) crops, thus it can 
pose a serious threat to crop productivity in the region. On 
an average, Ludhiana experienced mean annual, kharif 

oand rabi season minimum temperature of 16.7+0.9 C, 
o o23.4+1.0 C and 10.0+0.9 C, respectively, along with large 

year-to-year variations (Figure 1). Trend analysis of mean 
annual and seasonal minimum temperature also indicated 

o 2significant increase @0.06 Cwith R  ranging from 0.67 to 
0.76. Teixeira et al. (2013) also reported that northern part 
of Indian sub-continent which covers Indo-gangetic 
plains (including Punjab) has been placed under high risk 
zone for heat stress risks in future.
Maximum temperature

Mean monthly maximum temperature at Ludhiana 
o oranged between 18.0+1.2 C during January to 38.9+1.7 C 

during May. Three winter months of January, February 
and December experienced very low maximum 

otemperature ranging between 18.0 to 21.1 C, whereas 
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Figure 1. Temporal variability in annual and seasonal average minimum temperature in central Punjab

during the period from April to September, mean monthly 
omaximum temperature ranges from 33.2 to 38.9 C 

o ofollowed by 31.8 C in October, 26.8 C in March and 
o26.6 C in November (Table 2). Annually, Ludhiana 

oexperienced mean maximum temperature of 29.8+0.5 C, 
o owhereas it was 34.9+0.5 C during kharif and 24.6+0.8 C 

during rabi season. Unlike minimum temperature, 
monthly, seasonal as well as annual trend analysis did not 
indicate any significant pattern except during the month 
of January, when it was observed to decrease at the rate of 

o -1 20.05 C year (R  = 0.28). Although no significant trend 
could be observed in seasonal as well as annual average 
maximum temperature, but large year-to-year variations 
cannot be ignored (Figure 2) as they can lead to significant 
fluctuations in crop productivity. 
Relative humidity

Mean monthly relative humidity at Ludhiana has also 
been observed to increase during different months except 
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Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 18.0+1.2 Y = -0.046X + 19.13 0.28 ↓ 0.05

February 21.1+1.6 Y = 0.021X + 20.62 0.03 - -
March 26.7+1.9 Y = 0.042X + 25.69 0.09 - -
April 34.6+1.9 Y = 0.016X + 34.20 0.01 - -
May 38.9+1.7 Y = 0.005X + 38.78 0.00 - -
June 38.1+1.6 Y = -0.016X + 38.53 0.02 - -
July 34.1+1.2 Y = -0.006X + 34.25 0.01 - -
August 33.3+0.9 Y = 0.005X + 33.18 0.01 - -
September 33.2+1.0 Y = -0.015X + 33.56 0.05 - -
October 31.8+1.0 Y = -0.009X + 32.05 0.02 - -
November 26.6+0.8 Y = 0.012X + 26.31 0.04 - -
December 20.5+1.5 Y = -0.009X + 20.69 0.01 - -

Table 2. Variability in mean monthly maximum temperature (oC) in central Punjab during 1970-2016
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Figure 2. Temporal variability in annual and seasonal average maximum temperature in central Punjab
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March, April, May and August, during which no 
significant trend could be observed. Mean monthly 
relative humidity at Ludhiana ranged from 40.4+6.1 per 
cent during May to 78.0+4.2 per cent during August. The 
period from April to June has been observed to be the 
driest with mean relative humidity ranging from 40.4 to 
52.8 per cent; whereas during the period from July to 
September coinciding with monsoon rainfall, humid 
conditions were observed with mean monthly relative 
humidity ranging from 73.0 to 78.0 per cent. In addition to 
this, the cold months of January, February and December 
also experienced humid conditions with relative humidity 
ranging from 72.0 to 75.5 per cent; whereas the months of 
March, October and November experienced moderate 
humidity ranging from 62.6 to 66.5 per cent (Table 3). 

Monthly trend analysis indicated highest increase in 
relative humidity during the month of October (@ 0.25 
per cent) followed by January (@ 0.24 per cent), 
September (@ 0.22 per cent) and June (@ 0.20 per cent). 
Annual rate of increase in relative humidity was moderate 
during February (@ 0.18 per cent), December (@ 0.16 per 
cent) and July (@ 0.14 per cent), whereas it was lowest 
during November (@ 0.08 per cent). Annually, Ludhiana 
experienced mean relative humidity of 64.6+2.7 per cent 

2with an increasing trend of 0.12 per cent (R  = 0.37), 
whereas during kharif season it was 63.4+3.7 per cent 

2with increasing trend of 0.16 per cent (R  = 0.36) and 
during rabi season it was 66.3+3.2 per cent with 

2increasing trend of 0.13 per cent (R  = 0.31) with large 
year-to-year variations (Figure 3). Significant annual 
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Figure 3. Temporal variability in annual and seasonal average relative humidity in central Punjab
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variations and increasing trend in relative humidity has a 
great bearing on the occurrence of insect-pests in crops.
Wind speed

Mean monthly wind speed at Ludhiana ranged 
-1between 64.9+14.3 km day  in November to 169.7+25.0 

-1km day  in June. The period from April to July 
experienced high wind speed ranging from 125.2 to 169.7 

-1km day ; whereas moderate wind speed was observed 
during February, March and August ranging from 106.7 to 

-1110.3 km day . However, comparatively calm conditions 
were observed during September to January with wind 

-1 speed ranging from 64.9 to 92.8km day (Table 4). Trend 
analysis indicated a significant decrease in wind speed 
during all the months except during March, where no 
significant trend was observed. The rate of decrease was 

-1being highest during June (1.03 km day ) and lowest 
-1during April (0.43 km day ). Annually, Ludhiana 

-1 experienced average wind speed of 109.2+11.3 km day
-1 2with annual rate of decrease of 0.67 km day  (R  = 0.66), 

-1whereas during kharif season it was 122.4+13.1 km day  
-1 2with annual rate of decrease of 0.73 km day  (R  = 0.59) 

Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 75.5+5.4 Y = 0.242X + 69.70 0.38 ↑ 0.24

February 72.0+4.9 Y = 0.182X + 67.65 0.26 ↑ 0.18

March 66.5+4.4 Y = 0.097X + 64.15 0.09 - -
April 47.8+6.2 Y = 0.012X + 47.47 0.00 - -
May 40.4+6.1 Y = 0.106X + 37.81 0.06 - -
June 52.8+7.7 Y = 0.200X + 48.00 0.13 ↑ 0.20

July 73.8+5.4 Y = 0.137X + 70.51 0.12 ↑ 0.14

August 78.0+4.2 Y = 0.066X + 76.42 0.05 - -
September 73.0+5.4 Y = 0.216X + 67.82 0.30 ↑ 0.22

October 62.6+5.0 Y = 0.246X + 56.83 0.42 ↑ 0.25

November 63.7+3.6 Y = 0.088X + 61.61 0.11 ↑ 0.08

December 72.0+5.9 Y = 0.164X + 68.04 0.14 ↑ 0.16

Table 3. Variability in mean monthly relative humidity (per cent) in central Punjab during 1970-2016

Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 92.8+14.9 Y = -0.558X + 106.1 0.26 ↓ 0.56

February 106.7+19.8 Y = -0.642X + 122.1 0.20 ↓ 0.64

March 110.0+24.1 Y = -0.502X + 122.1 0.08 - -
April 125.2+16.6 Y = -0.427X + 135.4 0.12 ↓ 0.43

May 157.1+22.6 Y = -0.595X + 171.3 0.13 ↓ 0.60

June 169.7+25.0 Y = -1.028X + 194.3 0.32 ↓ 1.03

July 144.0+21.4 Y = -0.673X + 160.1 0.19 ↓ 0.67

August 110.3+18.7 Y = -0.621X + 125.2 0.21 ↓ 0.62

September 85.6+17.7 Y = -0.694X + 102.3 0.29 ↓ 0.69

October 67.7+14.4 Y = -0.775X + 86.41 0.55 ↓ 0.78

November 64.9+14.3 Y = -0.648X + 80.49 0.39 ↓ 0.65

December 75.0+18.6 Y = -0.830X + 94.91 0.37 ↓ 0.83

Table 4. Variability in mean monthly wind speed (km day-1) in central Punjab during 1970-2016

-1and during rabi season it was 95.9+12.4 km day , which 
-1 2decreased @ 0.63 km day  (R  = 0.46) (Figure 4). 

Although decreasing trend has been observed, but large 
year-to-year variations cannot be over looked. The 
changes in wind speed are largely connected with wind 
borne diseases and crop water requirements.
Sunshine hours

Mean monthly sunshine hours at Ludhiana ranged 
-1 -1from 6.2+1.5 hr day  in January to 10.1+1.0 hr day  in 

May. Monthly variability in sunshine hours indicated a 
decreasing trend during most of the months except during 
March, April, June and August, during which no 
significant trend could be observed (Table 5). During 
different months, higher rate of decrease in sunshine 
hours was observed in November and January (@ 0.07 hr 

-1 -day ) followed by October and December (@ 0.06 hr day
1). Annually, Ludhiana received mean sunshine hours of 

-18.1+0.7 hr day . Although, large year to year fluctuations 
have been observed in sun shine hours, but temporal 
analysis indicated a decrease in sunshine hours @ 0.03hr 

-1 2day (R  = 0.47). Similarly, during kharif season it was 
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Figure 4. Temporal variability in annual and seasonal average wind speed in central Punjab

Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 6.2+1.5 Y = -0.067X + 7.864 0.37 ↓ 0.07

February 7.7+1.0 Y =-0.024 X + 8.335 0.13 ↓ 0.02

March 8.6+0.7 Y = 0.011X + 8.341 0.05 - -
April 10.0+0.7 Y = -0.015X + 10.33 0.08 - -
May 10.1+1.0 Y = -0.032X + 10.88 0.19 ↓ 0.03

June 9.0+1.6 Y = -0.014X + 9.361 0.02 - -
July 6.8+1.1 Y = -0.029X + 7.473 0.13 ↓ 0.03

August 7.1+1.4 Y = -0.027X + 7.75 0.07 - -
September 8.7+1.0 Y = -0.029X + 9.404 0.17 ↓ 0.03

October 8.7+1.4 Y = -0.063X + 10.25 0.40 ↓ 0.06

November 8.0+1.3 Y = -0.069X + 9.637 0.52 ↓ 0.07

December 6.6+1.4 Y = -0.062X + 8.058 0.38 ↓ 0.06

Table 5. Variability in mean monthly sunshine hours (hr day-1) in central Punjab during 1970-2016
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Figure 5. Temporal variability in annual and seasonal average sunshine hours in central Punjab

-1 -18.4+0.8 hr day  with a decreasing trend @ 0.03 hr day  
2 -1(R  = 0.30) and during rabi season it was 7.8+0.7 hr day  

-1 2with a decreasing trend @ 0.04 hr day  (R  = 0.53) (Figure 
5). In addition to the decreasing trend, large year-to-year 
variability has also been observed in sunshine hours. Due 
to its significant effect on the process of photosynthesis, 
the decreasing trend and variability in sunshine hours in 
the region can have severe impacts on the rate of 
photosynthesis and hence crop productivity.
Open pan pvaporation

Monthly open pan evaporation at Ludhiana ranged 
from 46.2+9.5 mm in January to 305.6+51.0 mm in May. 
Due to hot and dry conditions during the months of April, 
May and June, highest rate of evaporation was observed 
during these three months. Trend analysis indicated 
significant decrease during January (@ 0.4 mm), October 

(@ 0.9 mm), November (@ 0.6 mm) and December (@ 
0.4 mm), whereas no significant trend could be observed 
during the remaining months (Table 6). Annually 
Ludhiana experienced 1669.9+157.0 mm open pan 
evaporation, whereas it was 1104.2+112.4 mm during 
kharif and 564.3+65.4 mm during rabi season. Trend 
analysis indicated has indicated decrease in evaporation 
@ 6.0mm annually with seasonal decrease of 4.0 mm 
during kharif and 2.0 mm during rabi season (Figure 6). 
Although, large yearly fluctuations are depicting the 
effect of climatic variations, but decreasing trend in 
evaporation can be attributed to increase in relative 
humidity and decrease in wind speed over time.
Implications on Agricultural Productivity

The climatic variations being experienced in the 
region can have great implications on agricultural 
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Figure 6. Temporal variability in annual and seasonal open pan evaporation in central Punjab

productivity. The studies indicate that minimum 
temperature during crop reproductive and maturity period 
is very crucial. Increase in minimum temperature during 
this period increases the respiratory losses and reduces 
crop yields significantly. The analysis indicates highest 
increase in minimum temperature during the reproductive 
and maturity period of both rabi and kharif crops, which 

can lead to terminal heat stress in both rabi and kharif 
crops and can have adverse effect on the productivity of 
these crops. Rao et al. (2015) reported that wheat yields 
are becoming more sensitive to minimum temperature 
during post-anthesis period. They further explained that 
exposure to continual minimum temperature exceeding 

o12 C for 6 days and terminal heat stress with maximum 

-

-

-

450

Indian J Econ Dev 13(3): 2017 (July-September)



otemperature exceeding 34 C for 7 days during post-
anthesis period are the thermal constraints in achieving 
high productivity. Samra et al. (2012) reported average 
wheat yield loss of 4.5 per cent during heat wave year and 
gain of 7.4 per cent during cold wave year.

Increase in temperature during initial stages of wheat 
affects crop establishment and tillering, whereas at 
maturity it reduces grain filling duration leading to 
shriveled grains and hence decreased productivity. 
Increase in maximum temperature during the month of 
March can further exaggerate the problem and can add to 
the severity of terminal heat stress. Rising temperatures 
have been reported to reduce the maize productivity by 6 – 
23 per cent and that of wheat by 40 – 45 per cent (Singh et 
al., 2013). Mathauda et al. (2000) reported decline in crop 

-2duration, grains m , grain yield, maximum leaf area 
oindex, biomass and straw yield with each 0.5 C increase in 

maximum temperature over the normal during growing 
period of rice. Rice yield was observed to decrease by 3.2, 
4.9, 8.2 and 8.4 per cent with increase in temperature by 

o0.5, 1.0, 1.5 and 2.0 C above normal. Hundal and Kaur 
(2007) also reported 3 and 10 per cent decrease in the 

oproductivity of rice and wheat with 1 C increase in 
temperature under Punjab conditions. 

Data analysis also indicated significant increase in 
relative humidity. Relative humidity is directly related 
with insect and disease infestation. Humid conditions are 
more conducive for insect and disease occurrence in the 
crops and hence may lead to reduction in crop yields. 
Thus, the risk of losses due to weeds, insects and diseases 
is likely to increase under warming scenarios. The range 
of many insects will change or expand and new 
combinations of diseases and pests may emerge as natural 
ecosystems respond to shifts in temperature and moisture 
(Cumhur and Cresser, 2008). However, reduction in wind 
speed can be helpful in decreasing the wind-borne 
diseases.Increase in temperature also leads to higher 
incidence of insect-pests and diseases. Increase in 
minimum temperature decreases mortality rate of some 

insects leading to their early occurrence after hibernation 
during winter months. This further results in early 
completion of their life cycle and increase in the number 
of generations. Mild winter has been observed as one of 
the reasons for severe attack of white fly in cotton belt of 
Punjab during 2015. Increase in temperature coupled with 
higher relative humidity makes very conducive 
conditions for insects and diseases. Thus, variability in 
these conditions result in changed patterns of diseases and 
insect-pests. Under humid conditions many crop diseases 
may increase.

Increase in atmospheric humidity and reduction in 
wind speed can also decrease evaporative demand, hence 
decrease evapotranspiration losses. Shan et al. (2015) 
reported wind speed to be the most dominant factor 
affecting reference crop evapotranspiration (ET ). Tabari o

et al. (2011) analysed spatiotemporal variations of ET  in o

arid and semi-arid regions of Iran and revealed that the 
main factor associated with decreasing ET  was o

decreasing wind speed. Bandyopadhayay et al. (2009) 
reported that increase in relative humidity and decrease in 
radiation and wind speed could lead to decreasing ET  in o

India. This can be of some help in managing the crop 
water requirements under changing climatic and limiting 
water availability scenarios, but higher transpiration is 
also conducive for absorption of nutrients by the plants, so 
less transpiration means less nutrient uptake and poor 
plant growth. Similarly, solar radiation is indispensable to 
photosynthesis, thus decrease in sunshine hours and solar 
radiation can also have serious implications on crop 
productivity. Large fluctuations in rice productivity under 
Punjab conditions during recent years can also be 
attributed to variability in sunshine duration. Mahi (1996) 
reported increase in grain yield of wheat by 7 per cent and 
rice by 13 per cent with increase in solar radiation by 10 
per cent , but grain yields declined under decreasing 
amounts of solar radiation under Punjab conditions.
CONCLUSIONS

The study indicates that large climatic variations are 

Month Mean + S.D. Regression equation 2R Trend Annual rate of change

January 46.2+9.5 Y = -0.376X + 55.26 0.30 ↓ 0.4

February 65.0+11.3 Y = -0.265 + 71.41 0.10 ↓ 0.3

March 116.5+18.0 Y = -0.085 + 118.5 0.00 - -
April 213.1+32.1 Y = -0.323 + 220.8 0.02 - -
May 305.6+51.0 Y = -1.160X + 333.4 0.10 ↓ 1.2

June 265.8+43.0 Y = -0.795X + 284.8 0.06 - -
July 161.3+36.7 Y = -0.493X + 173.1 0.03 - -
August 128.6+21.6 Y = -0.169X + 132.6 0.17 - -
September 128.4+18.2 Y = -0.421X + 138.4 0.10 ↓ 0.4

October 114.5+19.0 Y = -0.933X + 136.9 0.45 ↓ 0.9

November 74.6 13.6+ Y = -0.615X + 89.39 0.39 ↓ 0.6

December 48.8+11.7 Y = -0.434X + 59.24 0.26 ↓ 0.4

Table 6. Variability in monthly open pan evaporation (mm day-1) in central Punjab during 1970-2016
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observed in the region because of enhanced greenhouse 
effect and global warming. As climate is an important 
input in agriculture, it can have serious implications on 
agricultural productivity. Crop duration, water 
requirements, insect-pest occurrence and yields will be 
significantly affected under changing climatic conditions 
in the region. To deal with the situation, there is an urgent 
need to explore adaptation / mitigation strategies to 
counterbalance the negative effects of climate change on 
crop productivity. In view of the climatic changes, 
research goals need to be shifted from enhancing crop 
productivity towards optimizing input use efficiency to 
sustain natural resources while attaining food security. 
Effect of elevated CO  and temperature need to be studied 2

on various aspects of crop growth, development and yield 
as well as on the incidence of insects and diseases. Crop 
simulation models need to be studied to evaluate the effect 
of climatic variability on different crop growth stages and 
to explore viable management options in view of climate 
change scenarios. On-farm management options viz. 
appropriate sowing time and method, cropping pattern, 
irrigation management, integrated nutrient and pest 
management, minimum tillage practices and other 
resource conservation technologies need to be adopted for 
minimizing the emission of greenhouse gases and avoid 
crop losses because of weather variability. 

As the climatic variations are likely to alter the 
patterns of insect-pests and diseases, thus effective pest 
management is required to stabilize market and 
economy. In view of the changing climatic conditions, 
breeding and production strategies need to be 
formulated / modified to combat the problem. Genetic 
manipulations for the development of heat and water 
stress tolerant and early maturing varieties is the need of 
the hour. Agro-forestry systems with good capacity of 
carbon sequestration and use of biofuels can also help to 
decrease the concentration of greenhouse gases in the 
atmosphere. Availability of accurate and timely weather 
forecasts need to be operationalized to minimize 
climatic risks and sustain agricultural productivity 
under changing climatic scenarios. In addition to the 
timely availability of accurate weather forecast, special 
advisory bulletins w.r.t. to prevailing and predicted 
weather conditions need to be formulated and 
disseminated. Inter-disciplinary research needs to be 
encouraged to evaluate climate change effects on 
different aspects of crop growth, physiological 
processes, yield, insects and diseases, etc. and to address 
all the issues as a holistic approach to sustain agricultural 
productivity under changing climatic conditions.
REFERENCES
Anonymous (2016). Statistics of Punjab agriculture. Punjab 

Agricultural University, Ludhiana.
Bandyopadhayay, A., Bhadra, A., Raghuwanshi, N.S., & Singh, 

R. (2009). Temporal trends in estimates of reference 
evapotranspiration over India. Journal of Hydrologic 
Engineering, 14(5), 508-518.

Cumhur, A., & Cresser, M.S. (2008). The effects of global 

climate change on agriculture. American-Eurasian 

Journal of Agricultural and Environmental Sciences, 3, 
672-676.

Fischer, G., Shah, M., & Velthuizen, H.V. (2002). Climate 
change and agricultural vulnerability. International 
Institute for Applied System Analysis. Laxenberg, Austria, 
pp. 152.

Gupta, R., Gopal, R., & Jat, H.L. (2010). Wheat productivity in 
indo-gangetic plains of India during 2010: Terminal heat 
stress effects and mitigation strategies. Conservation 
Agriculture Newsletter, PACA, 14(1-3), 9.

Haris, A.V.A., Biswas, S., Chhabra, V., Elanchezhian, R., & 
Bhatt, B.P. (2013). Impact of climate change on wheat and 
winter maize over a sub-humid climatic environment. 
Current Science, 104(2), 206-214.

Hundal, S.S., & Kaur, P. (2007). Climatic variability and its 
impact on cereal productivity in Indian Punjab. Current 
Science, 92(4), 506-512.

IPCC. (2007). Summary for policymakers. In S. Solomon, D. 
Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. 
Tignor, & H.L. Miller (Eds.), Climate Change 2007: The 
Physical Science Basis, Contribution of Working Group I 
to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. Cambridge and New York: 
Cambridge University Press, Cambridge, United 
Kingdom/New York, NY, USA.

IPCC. (2014). C.B. Barros, V.R. Dokken, D.J. Mach, K.J. 
Mastrandrea, M.D. Bili, T.E. Chatterjee, L.L. White (Eds.). 
Summary for policymakers: Climate change impacts, 
adaptation, and vulnerability. Part A: Global and Sectoral 
Aspects. Contribution of Working Group II to the Fifth 
Assessment Report of the Intergovernmental Panel on 
Climate Change. Cambridge University Press, Cambridge, 
United Kingdom and New York, NY, USA, pp.1-32.

Mahi, G.S. (1996). Effect of climatic changes on simulated 
wheat and rice yields under Punjab conditions (Ph.D.  
Dissertation). Punjab Agricultural University, Ludhiana. 

Mathauda, S.S., Mavi, H.S., Bhangoo, B.S., & Dhaliwal, B.K. 
(2000). Impact of projected climate change on rice 
production in Punjab (India). Tropical Ecology, 41, 95-98.

Parry, M.L., Rosenzweig, C., Iglesias, A., Livermore, A.M., & 
Fischer, G. (2004). Effects of climate change on global 
food production under SRES emissions and socio-
economic scenarios. Global Environmental Change, 14, 
53-67.

Rao, B.B., Chowdary, P.S., Sandeep, V.M., Pramod, V.P., & 
Rao, V.U.M. (2015). Spatial analysis of the sensitivity of 
wheat yields to temperature in India. Agricultural and 

Forest Meteorology, 200, 192-202.
Samra, J.S., Kaur, P., & Mahal, A.K. (2012, November 27). 

Spectral density analysis of the cold wave 2010-11 and 
2011-12 and its impact on wheat productivity in Indian 

rdPunjab. Paper presented at 3  International Agronomy 
Congress, New Delhi.

Shan, N., Shi, Z., Yang, X., & Cai, D. (2015). Spatiotemporal 
trends of evapotranspiration and its driving factors in the 
Beijing-Tianjing Sand Source Control Project Region, 
China. Agricultural and Forest Meteorology, 200, 322-
333.

Singh, R.P., Vara Prasad, P.V., & Raja Reddy, K. (2013). Impacts 
of changing climate and climatic variability on seed 
production and seed industry. Advances in Agronomy, 118, 
49-110.

452

Indian J Econ Dev 13(3): 2017 (July-September)



Tabari, H., Marofi, S., Aeini, A., Hosseinzadeh Talaee, P., & 
Mohammadi, K. (2011). Trend analysis of reference 
evapotranspiration in the western half of Iran. Agricultural 
and Forest Meteorology, 151, 128-136.

Teixeira, E.I., Fischer, G., Velthuizen, H.V., Walter, C., & Ewert, 
F. (2013). Global hotspots of heat stress on agricultural 
crops due to climate change. Agricultural and Forest 
Meteorology, 170, 206-215. 

453

Kingra: Climatic variability and its implications on agricultural productivity in central Punjab



ABSTRACT
The present was undertaken with a view to study pattern and practices of marketing, price spread, constraints faced by rose, lily and 
marigold flower growers of Central Gujarat. The data were collected from 240 producers of flowers and from selected marketing 
intermediaries during 2014-15.  Three marketing channels identified in the study area which were used for marketing of flowers of 
(Channel-I: Producer → Wholesaler cum Commission Agent → Retailer →Consumer, Channel-II: Producer → Village level 
Merchant → Wholesaler cum Commission Agent → Retailer → Consumer   and Channel-III: Producer → Retailer → Consumer). 
The average quantity marketed of rose flower was 99.47 quintals per farm. Out of total marketed flowers, about 79.00 per cent rose 
flowers were marketed through Channel-I. In the case of lily and marigold flowers, average marketed quantity per farm was 158.58 
and 127.84q, respectively. Out of which, 76.95 per cent lily flowers, and 71.53 per cent marigold flowers were marketed through 
Channel-I. Thus, Channel-I was the most dominant Channel-of marketing for all three flowers under study.
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INTRODUCTION
Flowers have a pious place in the minds of human 

beings all over the world and they are linked with human 
civilization and social fabric everywhere. They have been 
closely associated with the Indian culture since the Vedic 
times. It is said that God is an ardent lover of flower, 
though it is one of his own creations. Flowers symbolize 
beauty, purity, tranquillity, honesty and divinity 
(Shekhawat, 2012). Offering of flowers is a sign of 
reverence. 

All the people irrespective of their origin, race, sex, 
and cadre love flowers. Flowers have been considered as 
the symbol of grace and elegance, and a feast for our eyes. 
They are used in all religious festival occasions. Flowers 
are gifted on birthdays, wedding, to deliver a message of 
well being of people, offered to God and are also offered 
when one leaves for heavenly abode.  Ladies adorn their 
hair style with flowers in the form of Gajara and Veni 
which is one of the important floral ornaments. Flowers 
are also used as a floral decoration. The cut flowers are 
used for vase decoration and also used for indoor 
decoration.  

Rose is the most ancient and popular flower grown the 
world over. It is one of the top selling flowers in the global 
flower trade and stands first among the commercial 
flowers. There is considerable demand for rose in the form 
of loose flower, dry petals, long stemmed flower and it's by 
products such as Rose water, Gulkand, Perfume etc. in 
domestic as well as export market (Ardeshana et al., 2013).

Marigold is not only grown as ornamental flower and 
landscape plant but also as a source of natural carotenoid 
pigment for poultry feed. The pigment is added to 
intensify the yellow-orange colour of eggs yolk by adding 
in the poultry feed (www. krishisewa.com). The flowers 
either fresh or dried are much used in stews, soups, mixed 
with cheese, possets, and drinks.

Lily is rich source of fiber and sodium. Lily bulbs have 
proteins and starch and also small quantities of iron, 
calcium, phosphorous, and Vitamin B , B  and Vitamin C. 1 2

Lily flower is also used for regulating the heart rate. The 
fresh or dried bulbs of the lily flower are also known to be 
very effective in treating ulcers and inflammations on 
account of their astringent and smoothing properties 
(home-remedies-for-you, 2017).
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It is evident from the Table 1 that area under 
floriculture in Gujarat was 17,282 hectares, annually 
producing 1,49,272 mt of flowers in 2012-13. Among 
various districts of Gujarat, the highest flower production 
was recorded by Navsari (13.37 per cent), followed by 
Valsad, Bharuch, Vadodra, Anand, Kheda and Surat. The 
share of Central Gujarat districts viz. Anand, Kheda, 
Vadodra, Ahmedabad, Mahisagar, Chhotaudepur, Dahod 
and Panchmahal in flower area and production of the state 
was about 44.00 per cent and 36.00 per cent, respectively.      

Most of the marketing policy packages were released 
in favour of relatively less perishable commodities. But 
marketing of perishable commodities have some special 
problems in relation to transportation facilities, high price 
spread and marketing costs, spoilage, etc. This study, 
therefore, aimed to examine the marketing channel, 
marketing cost, price spread, marketing efficiency and 
problems faced by flower growers in Central Gujarat. The 
specific objectives of the study were: 

i. to identify the different marketing channels and to 
estimate marketing cost, margin, price-spread, and 
marketing efficiency in different alternative 
marketing channels, and

ii. to identify the marketing constraints for major 
flowers grown in Central Gujarat. 

METHODOLOGY
The state of Gujarat comprises 33 districts. Among 

these, Anand, Kheda, Vadodra, Ahmedabad, Mahisagar, 
Chhotaudepur, Panchmahal, and Dahod are covered under 
Central Gujarat. Central Gujarat contributes about 44.00 
per cent and 36.00 per cent to Gujarat's total area and 
production of flowers, respectively Therefore, Central 
Gujarat was selected purposely for the present study.

To identify the major flowers, a list of flowers along 

with their area was prepared for Central Gujarat. The major 
flowers grown in the Central Gujarat are marigold, rose, 
lily and mogra. Among these, marigold, Rose and Lilly 
contributes 39.92, rose 29.16 and lily 16.12 per cent to total 
flower area, respectively. Three of them constitute 85.20 
per cent of total flower area in Central Gujarat (Table 2). 
Therefore, these three flowers were selected for the study.

The primary data related to marketing of flowers were 
collected from the selected farmers and intermediaries. 
The secondary data regarding area under different flowers 
at district level were collected from the Department of 
Horticulture, (2012-13).

Out of 7,641 hectares of flowers, Anand, Vadodra and 
Kheda districts contribute 24.96, 23.86 and 22.10 per cent 
area in Central Gujarat, respectively. The remaining 
districts Ahmedabad, Panchmahal and Dahod together 
cover 29.08 per cent area of total flowers in Central 
Gujarat (Table 3). Therefore, three districts viz. Anand, 
Vadodra and Kheda were considered for the study. 

A list of all talukas of Anand, Kheda and Vadodra 
districts was prepared along with their respective share in 
area under flowers selected for the study. Further, three 
talukas from each selected districts having highest area 
under rose, marigold, and lily were selected for the 
investigation. Thus, total eleven talukas were selected for 
detail enquiries.            

In next stage of sampling, flower growers were 
selected. Rose, lily, and marigold growers from these 
selected talukas were identified with the help of district 
and taluka level retailers and wholesalers and from the 
flower markets of Ahmedabad and Vadodra. 

After identifying the rose, lily and marigold growers, 
the list of 150 rose growers, 130 lily growers  and 150 
marigold growers from each selected talukas was 

District Area Production (Loose)

Hectares Per cent to total MT Per cent to total

Anand 1907 11.03 13895 9.31

Vadodra + Chhotaudepur 1823 10.55 14495 9.71

Navsari 1751 10.13 19951 13.37

Kheda + Mahisagar 1689 9.77 12615 8.45

Valsad 1533 8.87 16540 11.08

Ahmedabad 1507 8.72 8833 5.92

Bharuch 1474 8.53 15433 10.34

Surat 972 5.62 11311 7.58

Gandhinagar 758 4.39 5990 4.01

Tapi 555 3.21 5851 3.92

Bhavnagar 416 2.41 2364 1.58

Dahod 378 2.19 2134 1.43

Panchmahal 337 1.95 2312 1.55

Others 2182 12.63 17548 11.76

Total 17,282 100.00 1,49,272 100.00

  Table 1. District-wise area and production of flowers of Gujarat (2012-13) 

Source: Directorate of Horticulture, Gandhinagar (2012-13)
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prepared. From each list, 80 rose growing, 80 lily growing 
and 80 marigold growing farmers were randomly 
selected. Thus, in all, total 240 flower growers were 
selected from three selected districts of Central Gujarat.  

For the study of marketing channels and price spread 
concerned intermediaries, viz. twenty wholesalers cum 
commission agent from the Ahmedabad and Vadodra 
markets, ten village level merchants and twenty retailers 
were interviewed. Thus, total fifty intermediaries were 
selected. 

To study the marketing of flowers, required 
information were collected for the year 2014-15.

The major analytical tools employed for the study 
were tabular analysis with the following mathematical 
techniques and economic concepts.
Marketing Channels: Marketing channels of flowers are 
the routes through which the flowers move from flower 
producers to flower consumers. They were identified 
during the study period.
Price Spread: The price spread refers to the difference 
between the price paid by the consumer and the price 
received by the producer per unit of commodity. While 
computing price spread for all existing marketing 
channels, the actual prices of the commodity at various 
stages of marketing Channel-were ascertained and the 
cost incurred in the process of movement of produce from 
the farm to the consumer and margins of various 
intermediaries were calculated by using concurrent 
margin method (Shaikh & Zala, 2011).

Producer's Share in Consumer's Price:
              P   = (P  / P ) x 100s f r

Where, 
P  = Producer's share in consumer's price,s

P  = Price received by the producer/farmer,f

P  = Price paid by the consumer. r

Marketing Costs: The total cost incurred on marketing 
either in cash or in kind by the producer and of various 
intermediaries involved in the movement of flowers till it 
reaches the ultimate consumer. It was computed as 
follows:

C = C  + C  + C  + ... + C  f m1 m2 mi 

 Where, 
C   = Total cost of marketing 
C     = Cost incurred by the producer on marketingf

C  = Cost incurred by the ith middlemen (i = 1 to n)mi

Marketing Margins: This is the difference between the 
total payments (costs + purchase price) and receipts (sale 
price) of the middlemen.  The absolute and percentage 
margin of middlemen involved in marketing were 
estimated as under:

Absolute marketing margin of ith middlemen = P  – (P  + ri pi

C )                                                mi

Where,
P  = Sale price of ith middlemen  ri

P  = Purchase price of ith middlemen  pi

C  = Cost incurred on marketing by the ith middlemen  mi

 Marketing Efficiency:  The marketing efficiency was 
worked out by using formula derived by Shepherd, 1962 
which is given below:

      ME = N / I
Where,
ME = Index of marketing efficiency
N    = Net price received by the farmer (`)
I = Price spread (Total marketing cost + total 

marketing margin) (`)  
RESULTS AND DISCUSSION
Marketing Channels

Flowers move from producers to consumers through 
various routes of marketing channels. The channels 
consists of agencies which perform various marketing 
functions in sequence as the produce moves from the 
primary producer to the ultimate consumer depending on 
the needed marketing services, facilities, time and 
distance involved in completing the process.

Most of the flowers produced in study area were 
marketed within the state. Therefore, two markets viz. 
Ahmedabad and Vadodra markets were identified to study 
the marketing channels and price spread in various 
marketing channels. 

There were three flower marketing channels identified 
in the study area are shown below and in Figure 1.     
Channel-I: Producer →  Wholesaler-cum-commission 
agent → Retailer → Consumer

Name of flowers Area (ha) Per cent to total

Marigold 3,050 39.92
Rose 2,228 29.16
Lily 1,232 16.12
Mogra 440 5.76
Others 691 9.04
Total flowers 7,641 100.00

Table 2. Area under different flowers grown in Central 
Gujarat (2012-13) 

Source: Directorate of Horticulture, Gandhinagar (2013) 

Name of district Area under 
flowers (ha)

Per cent 
to total

Anand* 1,907 24.96

Vadodra + Chhotaudepur* 1,823 23.86

Kheda + Mahisagar* 1,689 22.10

Ahmedabad 1,507 19.72

Dahod 378 4.95

Panchmahal 337 4.41

Total 7, 641 100.00

Table 3. District-wise area of total flowers in Central 
Gujarat (2012-13)

  Source: Directorate of Horticulture
               Government of Gujarat, Gandhinagar (2013) 
 * Considered for the study
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Channel-II: Producer →  Village level merchant →
W h o l e s a l e r - c u m - c o m m i s s i o n  a g e n t  →                        
Retailer → Consumer
Channel-III: Producer →  Retailer →  Consumer 
Barawkar (1998) was also reported similar marketing 
channels in a study conducted in Mumbai market of 
Maharashtra.
Flowers Marketed through various Marketing 
Channels:        

The quantity of flowers marketed through various 
identified marketing channels is presented in Table 4.  

The total marketed of rose flower was 99.47 quintals 
per farm at the overall level. Out of total marketed flower, 
about 79.00 per cent quantity of rose flowers was 
marketed through Channel-I, 11.86 per cent quantity of 
rose flowers marketed through Channel-II and 8.75 per 
cent through Channel-III.

 In this case of lily and marigold flowers, average 
marketed quantity per farm was 158.58 and 127.84 q, 
respectively. Out of which, 76.95 per cent quantity of lily 
flowers and 71.53 per cent quantity of marigold flowers 
were marketed through Channel-I, 13.08 per cent quantity 
of lily flowers and 17.21 per cent quantity of marigold 
flowers marketed through Channel-II and 9.96 per cent 
quantity of lily flowers and 11.26 per cent quantity of 
marigold flowers marketed through Channel-III. Thus, 

Channel-I: Producers to Wholesalers cum commission 
agents to Retailers to Consumers were the major and 
dominant Channel-of marketing for all three flowers 
under study.
Marketing Cost and Price Spread

All the different marketing services as well as the 
activities of buying and selling add to the cost of farm 
product by the time it reaches to the ultimate consumers. 
The price spread thus denotes the difference between the 
price paid by the ultimate consumers and the price 
received by the farmers for an equivalent quantity of 
produce.

Marketing cost of selected flowers at producers' level 
varies according to the selection of market, method of 
sale, channels through which quantity passes from 
producers to the ultimate users, quantity marketed, 
distance from production point to market and cost of 
packing material used.

Majority of the flower producers sold their produce in 
distant markets and as such they had to incur high 
marketing cost as compared to selling in local market.  
Marketing Cost Incurred by Flower Producers and 
Intermediaries 

 The details of component wise per kg (kilo gram) 
marketing cost incurred by rose, lily and marigold 
producers and intermediaries in different marketing 
channels are presented in Table 5 to 7. 
Rose

 It is evident from the Table 5 that total marketing cost 
incurred by rose producer amounted to `2.25, `0.45 and 
`0.75 per kg in Channel-I, II, and III, respectively. Among 
the various components of marketing cost incurred by 
rose producer in Channel-I, transportation charges was 
the highest (`0.90/kg), accounting for 40.00 per cent to 
total marketing cost, followed by preparation for market 
(37.38 per cent), packing charges (13.33 per cent) and 
other charges (8.89 per cent). In the case of Channel-II, 
preparation for market was the highest (`0.25/kg), 
accounting 55.33 per cent, followed by grading and 
packing charges (33.33 per cent) and other charges (11.11 
per cent). In case of Channel-III, transportation charges 
was the highest (`0.30/kg), accounting for 40.00 per cent 
to total marketing cost, followed by preparation for 
market (33.33 per cent), packing charges (20.00 per cent) 
and other charges (6.67 per cent).

It can be seen from the Table 5 that the marketing cost 
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Figure 1. Existing marketing channels for flowers in 
study area

Category Flowers marketed through various marketing channels Total

Channel-I Channel-II Channel-III

Rose farms 78.97 (79.39) 11.80 (11.86) 8.70 (8.75) 99.47 (100.00)

Lily farms 122.03 (76.95) 20.75 (13.08) 15.80 (9.96) 158.58 (100.00)

Marigold farms 91.44 (71.53) 22.00 (17.21) 14.40 (11.26) 127.84 (100.00)

Table 4. Flowers marketed through various marketing channels
           (quintal)

Figures in parentheses indicate percentage to total 
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of rose flower borne by village level merchant was `1.30 
per kg. Among various components transportation 
charges accounts 69.23 per cent of total marketing cost, 
followed by spoilage (11.54 per cent), other charges 
(11.54 per cent) and weight loss (7.69 per cent).  

Table also shows that the total marketing cost of rose 
flower borne by wholesaler cum commission agent for 
Channel-I and II was `2.75 per kg. Among the various 
cost components, market fee accounted for about 32.73 
per cent of total marketing cost, followed by spoilage 
(25.45 per cent), weight loss (21.82 per cent) grading and 
packing charges (12.73 per cent) and other charges (7.27 
per cent). 

Further, it was observed that the total marketing cost 
of rose flower incurred by retailer in Channel-I and II was 
`4.50 per kg each and ̀ 3.25 per kg in Channel-III. Among 
the various component of marketing cost of transport 
charges were the highest accounting 30.00 per cent in 

Channel-I and II and spoilage 27.69 per cent in Channel-
III. 
Lilly

The details of component wise per kg marketing cost 
incurred by lily producer and intermediaries are presented 
in Table 6.

The total marketing cost incurred by lily producer was 
` 2.50, 0.60 and 1.25 in Channel-I, II and III per kg. 
Among various components of marketing cost incurred 
by the producer, transportation charges was the highest (` 
1.15 per kg) (46.00 per cent) and ̀  0.55 per kg (44.00 per 
cent) in Channel-I and Channel-III, respectively and in 
case of Channel-II, preparation for market charges was 
the highest, (` 0.30 per kg) (50.00 per cent). Second 
highest marketing costs were preparation for market 
accounted 28.00 per cent and 24.00 per cent in Channel-I 
and III, respectively, and for Channel-II it was packing 
charges accounted for 41.67 per cent.

Particulars Channel-I Per cent to 
total cost

Channel-II Per cent 
to total 

cost

Channel-
III

Per cent to 
total cost

I Marketing cost incurred by producer

Preparation for market 0.85 37.78 0.25 55.56 0.25 33.33
Packing charges 0.30 13.33 0.15 33.33 0.15 20.00
Transportation charges 0.90 40.00 0.00 0.00 0.30 40.00
Other charges 0.20 8.89 0.05 11.11 0.05 6.67
Total marketing cost 2.25 100 0.45 100 0.75 100
II Marketing cost incurred by village level merchant
Transportation charges - - 0.90 69.23 - -
Spoilage - - 0.15 11.54
Weight loss - - 0.10 7.69
Other charges - - 0.15 11.54 - -
Total marketing cost - - 1.30 100 - -
III Marketing cost incurred by wholesaler cum commission agent

Grading and packing charges 0.35 12.73 0.35 12.73 - -

Market fees 0.90 32.73 0.90 32.73 - -
Spoilage 0.70 25.45 0.70 25.45 - -

Weight loss 0.60 21.82 0.60 21.82

Other charges 0.20 7.27 0.20 7.27 - -

Total marketing cost 2.75 100 2.75 100 - -

IV Marketing cost incurred by retailer

Transportation charges 1.35 30.00 1.35 30.00 0.70 21.55
Grading and packing charges 0.65 14.44 0.65 14.44 0.50 15.38

Loading and un loading charges 0.35 7.78 0.35 7.78 0.25 7.69

Spoilage 1.15 25.56 1.15 25.56 0.90 27.69
Weight loss 0.50 11.11 0.50 11.11 0.65 20.00

Other charges 0.50 11.11 0.50 11.11 0.25 7.69
Total marketing cost 4.50 100 4.50 100 3.25 100

Table 5. Marketing cost incurred by producer and intermediaries in different marketing channels of rose
                                                                                       (`/kg)
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It can be seen from the Table 6 that the total marketing 
cost of lily flower incurred by village level merchant was 
`1.90 per kg. Among total marketing cost, transportation 
charges, spoilage and weight loss accounted 60.53, 21.05, 
and 10.53 per cent, respectively. 

The results also show that the total marketing cost of 
lily flower incurred by wholesaler cum commission agent 
in Channel-I and II was ` 2.25 per kg each. Among total 
marketing cost, spoilage ranked first with 40.00 per cent 
to total marketing cost and market fee ranked second with 
24.44 per cent. 

The total marketing cost of lily flower incurred by 
retailer was ` 5.25 per kg each in Channel-1 and II and ` 
3.75 per kg in Channel III. Among different cost 
components, transportation charges was the highest 
(31.43 per cent) in Channel-I and Channel-II and it was 
33.33 per cent in Channel-III.
Marigold

The details of component wise per kg marketing cost 
incurred by marigold producer and intermediaries are 

presented in Table 7. 
It can be seen from the Table 7 that the total marketing 

cost borne by marigold producer was ̀ 1.90, 0.60 and 0.95 
per kg in Channel-I, II and III, respectively. Among the 
various cost components, transportation charges 
accounted for 50.00 per cent of total marketing cost, 
followed by preparation for market (26.30 per cent) and 
packing charges (15.80 per cent) in Channel-I. In 
Channel-II preparation for market charges accounted 
50.00 per cent of total marketing cost, followed by 
packing charges (41.67 per cent) and other charges (8.33 
per cent). Whereas, the transportation charges accounted 
for 47.37 per cent of total marketing cost which was 
followed by packing charges (26.32 per cent) and 
preparation for market (15.78 per cent), in Channel-III. 
The higher marketing cost incurred by producer was due 
to higher transportation charges incurred by them as a 
seller while selling at distant markets.

The perusal of Table 7 also shows that the total 
marketing cost of marigold flower incurred by village 

Particulars Channel-I Per cent 
to total 

cost

Channel-II Per cent 
to total 

cost

Channel-
III

Per cent 
to total 

cost

I Marketing cost incurred by producer

Preparation for market 0.70 28.00 0.30 50.00 0.30 24.00
Packing charges 0.30 12.00 0.25 41.67 0.25 20.00
Transportation charges 1.15 46.00 0.00 0.00 0.55 44.00
Other charges 0.35 14.00 0.05 8.33 0.15 12.00
Total marketing cost 2.50 100 0.60 100 1.25 100
II Marketing cost incurred by village level merchant

Transportation charges - - 1.15 60.53 - -
Spoilage - - 0.40 21.05
Weight loss - - 0.20 10.53
Other charges - - 0.15 7.89 - -
Total marketing cost - - 1.90 100 - -
III Marketing cost incurred by wholesaler cum commission agent

Grading and packing charges 0.15 6.67 0.15 6.67 - -

Market fees 0.55 24.44 0.55 24.44 - -
Spoilage 0.90 40.00 0.90 40.00 - -
Weight loss 0.50 22.22 0.50 22.22
Other charges 0.15 6.67 0.15 6.67 - -
Total marketing cost 2.25 100 2.25 100 - -
IV marketing cost incurred by retailer

Transportation charges 1.65 31.43 1.65 31.43 0.80 21.33
Grading and packing charges 0.75 14.29 0.75 14.29 0.55 14.68

Loading and un loading charges 0.50 9.52 0.50 9.52 0.30 8.00

Spoilage 1.20 22.86 1.20 22.86 1.25 33.33
Weight loss 0.65 12.38 0.65 12.38 0.50 13.33
Other charges 0.50 9.52 0.50 9.52 0.35 9.33
Total marketing cost 5.25 100 5.25 100 3.75 100

Table 6. Marketing cost incurred by producer and intermediaries in different marketing channels on lily                                            
                                                                                                                           (`/kg)
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Particulars Channel-I Per cent 
to total 

cost

Channel-II Per cent to 
total cost

Channel-III Per cent 
to total 

cost

I Marketing cost incurred by producer

Preparation for market 0.50 26.30 0.30 50.00 0.15 15.78
Packing charges 0.30 15.80 0.25 41.67 0.25 26.32
Transportation charges 0.95 50.00 0.00 0.00 0.45 47.37
Other charges 0.15 7.90 0.05 8.33 0.10 10.53
Total marketing cost 1.90 100 0.60 100 0.95 100

II Marketing cost incurred by village level merchant

Transportation charges - - 0.95 65.52 - -
Spoilage - - 0.25 17.25
Weight loss 0.15 10.34
Other charges - - 0.10 6.89 - -
Total marketing cost - - 1.45 100 - -
III Marketing cost incurred by wholesaler cum commission agent
Grading and packing charges 0.40 14.04 0.40 14.04 - -
Market fees 0.60 21.05 0.60 21.05 - -
Spoilage 1.10 35.59 1.10 35.59 - -
Weight loss 0.55 19.30 0.55 19.30
Other charges 0.20 7.02 0.20 7.02 - -
Total marketing cost 2.85 100 2.85 100 - -
IV Marketing cost incurred by retailer
Transportation charges 1.45 33.33 1.45 33.33 0.75 22.39
Grading and packing charges 0.55 12.64 0.55 12.64 0.45 13.43

Loading and un loading charges 0.40 9.20 0.40 9.20 0.30 8.96
Spoilage 1.20 27.59 1.20 27.59 1.20 35.83
Weight loss 0.45 10.34 0.45 10.34 0.45 13.43
Other charges 0.30 6.90 0.30 6.90 0.25 7.46
Total marketing cost 4.35 100 4.35 100 3.35 100

Table 7. Marketing cost incurred by producer and intermediaries in different marketing channels of marigold                                                                     
                                                                                                                             (`/kg)

level merchant in Channel-II was `1.45 per kg. Among 
different component of cost, transportation charges, 
spoilage and weight loss accounted 65.52, 17.25, and 
10.34 per cent, respectively.    

Further, it was observed that the total marketing cost 
of marigold flower incurred by Wholesaler cum 
Commission agent in Channel-I and II was `2.85 per kg. 
Among different component of cost, spoilage ranked first 
with 35.59 per cent to total marketing cost and market fee 
ranked second with 21.05 per cent.   

The total marketing cost of marigold flower incurred 
by retailer was ̀ 4.35 per kg in Channel-I and II and ̀ 3.35 
per kg in Channel-III. Among different cost components, 
transportation charges  was the highest, accounting for 
33.33 per cent in Channel-I and II and spoilage 
accounting 35.83 per cent in Channel-III.

The higher marketing cost was observed in flowers 
marketing due to spoilage of flowers, non availability of 
scientific storage structure, higher transportation charges. 
Rajeshkumar et al. (2004) was also reported that the 

spoilage and transportation were the major costs incurred 
by retailers in the marketing of flowers in Uttar Pradesh. 
Price Spread

The difference between the price paid by the ultimate 
consumer and the price received by the producer for an 
equivalent quantity of farm produce is known as price 
spread. It includes cost of performing various marketing 
functions and margins of different agencies associated in 
the marketing process of the commodity. The marketing 
costs, margins and price spread in marketing of rose, lily 
and marigold through major Channels have been 
presented based on the data collected from farmers and 
market functionaries.
Rose

The data of the price spread for rose flowers in 
different three channels are presented in Table 8.

It was observed from the table that the price spread 
was the lowest (28.11 per cent) in Channel-III, when rose 
flowers were marketed through retailers to consumers. In 
this Channel, the producer received the highest share of 
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Particulars Channels

I II III

Net price received by producers 43.50
(59.39)

43.85
(57.74)

44.75
(71.89)

Marketing cost incurred by producers 2.25
(3.07)

0.45
(0.59)

0.75
(1.20)

Sale price of producer 45.75
(62.46)

44.30
(58.33)

45.50
(73.09)

Marketing  cost incurred by the  village level merchant - 1.30
(1.71)

-

Village level merchant margin - 2.85
(3.75)

-

Sale price of village level merchant /Purchase price of wholesaler cum 
commission agent

- 48.45
(63.79)

-

Marketing  cost incurred by the wholesaler cum commission agent 2.75
(3.75)

2.75
(3.62)

-

Wholesaler cum commission agent margin 6.75
(9.22)

6.75
(8.89)

-

Sale price of wholesaler cum commission agent/Purchase price of retailer 55.25
(75.43)

57.95
(76.30)

-

Marketing cost incurred by  the retailer 4.50
(6.14)

4.50
(5.92)

3.25
(5.22)

Retailer's margin 13.50
(18.43)

13.50
(17.77)

13.50
(21.69)

Retailer's selling price/Consumer's purchase Price 73.25
(100.00)

75.95
(100.00)

62.25
(100.00)

Total marketing costs 9.50
(12.97)

9.00
(11.85)

4.00
(6.42)

Total marketing margins 20.25
(27.64)

23.10
(30.41)

13.50
(21.69)

Price spread
(Total marketing costs + margins)

29.75
(40.61)

32.10
(42.26)

17.50
(28.11)

Marketing efficiency 1.46 1.37 2.55

Table 8. Price spread and marketing efficiency in different marketing channels of rose
                                                    (`/kg)

Figures in parentheses are per cent by retail price

consumer's price (71.89 per cent). The price spread of rose 
flowers marketed through Channel-I and Channel-II was 
40.61 and 42.26 per cent, respectively, when flowers were 
marketed in Ahmedabad and Vadodra markets. In 
Channel-I and II, the producer's share of consumer's price 
was 59.39 and 57.74 per cent, respectively, which was 
lower than the Channel-III. This could be attributed to the 
fact that the rose flowers were marketed at distant market 
with the higher marketing costs and margins of 
wholesalers cum commission agent and retailers. 

Marketing margin and cost incurred by village level 
merchant in Channel-II was  `2.85 and 1.30 per kg, 
respectively. The marketing margin and cost of 
wholesaler cum commission agent in Channel-I and II 
was ̀ 6.75 and 2.75 per kg, respectively. In Channel-I and 
II, margin of retailer was `13.50 per kg and marketing 
cost was `4.50 per kg at retail level. Whereas, marketing 

margin and cost of retailer in Channel-III was ̀ 13.50 and 
3.25, respectively.

The perusal of Table 8 also shows that the marketing 
efficiency was the highest in Channel-III (2.55) as 
compared to Channel-I (1.46) and Channel-II (1.37) due 
to the absence of intermediaries like village level 
merchant and wholesaler cum commission agent in 
Channel-III.
Lilly 

The data of the price spread for lily flowers in different 
channels are presented in Table 9.  

The price spread was the lowest (40.35 per cent) in 
Channel-III, when lily flowers were marketed through 
retailers to consumers. In this Channel, the producer 
received the highest share of consumer's price (59.65 per 
cent). The price spread of flowers marketed through 
Channel-I and II was 53.48 and 55.33 per cent, 
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Particulars Channels

I II III

Net price received by producers 26.75
(46.52)

27.05
(44.67)

27.35
(59.65)

Marketing cost incurred by producers 2.50
(4.35)

0.60
(0.99)

1.25
(2.73)

Sale price of producer 29.25
(50.87)

27.65
(45.66)

28.60
(62.38)

Marketing  cost incurred by the  village level merchant - 1.90
(3.14)

-

Village level merchant margin - 2.75
(4.54)

-

Sale price of village level merchant /Purchase price of wholesaler cum 
commission agent

- 32.30
(53.34)

-

Marketing  cost incurred by the wholesaler cum commission agent 2.25
(3.91)

2.25
(3.72)

-

Wholesaler cum commission agent margin 7.25
(12.61)

7.25
(11.97)

-

Sale price of wholesaler cum commission agent/Purchase price of retailer 38.75
(67.39)

41.80
(69.03)

-

Marketing cost incurred by  the retailer 5.25
(9.13)

5.25
(8.67)

3.75
(8.18)

Retailer's margin 13.50
(23.48)

13.50
(22.30)

13.50
(29.44)

Retailer's selling price/Consumer's purchase Price 57.50
(100.00)

60.55
(100.00)

45.85
(100.00)

Total marketing costs 10.00
(17.39)

10.00
(16.52)

5.00
(10.91)

Total marketing margins 20.75
(36.09)

23.50
(38.81)

13.50
(29.44Z)

Price spread
(Total marketing costs + margins)

30.75
(53.48)

33.50
(55.33)

18.50
(40.35)

Marketing efficiency 0.87 0.81 1.48

Table 9. Price spread and marketing efficiency in different marketing channels of lily
                                                    (`/kg)

Figures in parentheses are per cent by retail price

respectively, when flowers were marketed in Ahmedabad 
and Vadodra markets through village level merchant in 
Channel-II and through wholesaler cum commission 
agent Channel-I. In the Channel-I, the producer's share of 
consumer's price was 46.52 per cent and in Channel-II, it 
was 44.67 per cent which indicate in both the channels 
producer's share of consumer's price was lower than the 
Channel-III. This could be attributed to the fact that the 
lily flowers were marketed at distant market with the 
higher marketing costs including margins of village level 
merchant, wholesalers cum commission agent and 
retailers.

The marketing cost incurred by village level merchant 
was ̀  1.90 per kg and marketing margin was ̀ 2.75 per kg 
in Channel-II. The marketing margin and cost of 
wholesaler cum commission agent was `7.25 and `2.25 
per kg, respectively, in Channel-I and II. In Channel-I and 

II, margin of retailer was `13.50 per kg and marketing 
cost was `5.25 per kg at retail level. The marketing 
margin and cost of retailer in Channel-III was ̀ 13.50 and   
`3.75, respectively.

The perusal of Table 9 also shows that the marketing 
efficiency was the highest in Channel-III (1.48) as 
compared to Channel-I (0.87) and Channel-II (0.81) due 
to the absence of intermediaries like village level 
merchant and wholesaler cum commission agent in 
Channel-III.
Marigold 

The data of the price spread for marigold flowers in 
different three channels are presented in Table 10.

It was observed from the table that the price spread 
was the lowest (33.99 per cent) in Channel-III, when 
marigold flowers were marketed through retailers to 
consumers. In this Channel, the producer received the 
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Particulars Channels

I II III

Net price received by producers 17.75
(48.23)

17.95
(44.99)

18.35
(66.01)

Marketing cost incurred by producers 1.90
(5.16)

0.45
(1.13)

0.95
(3.42)

Sale price of producer 19.65
(53.40)

18.40
(46.12)

19.30
(69.42)

Marketing  cost incurred by the  village level merchant - 1.60
(4.01)

-

Village level merchant margin - 2.75
(6.89)

-

Sale price of village level merchant /Purchase price of wholesaler cum 
commission agent

- 22.75
(57.02)

-

Marketing  cost incurred by the wholesaler cum commission agent 2.85
(7.74)

2.85
(7.14)

-

Wholesaler cum commission agent margin 4.80
(13.04)

4.80
(12.03)

-

Sale price of wholesaler cum commission agent/Purchase price of retailer 27.30
(74.18)

30.40
(76.19)

-

Marketing cost incurred by  the retailer 4.35
(11.82)

4.35
(10.90)

3.35
(12.05)

Retailer's margin 5.15
(13.99)

5.15
(12.91)

5.15
(18.53)

Retailer's selling price/Consumer's purchase Price 36.80
(100.00)

39.90
(100.00)

27.80
(100.00)

Total marketing costs 9.10
(24.73)

9.25
(23.18)

4.30
(15.46)

Total marketing margins 9.95
(27.04)

12.70
(31.83)

5.15
(18.53)

Price spread
(Total marketing costs + margins)

19.05
(51.77)

21.95
(55.01)

9.45
(33.99)

Marketing efficiency 0.93 0.82 1.94

Table 10. Price spread and marketing efficiency in different marketing channels of marigold
                                                    (`/kg)

Figures in parentheses are per cent by retail price

highest share of consumer's price (66.01 %). Dhillon et al. 
(2005) also reported that the producer's share in 
consumer's price decreases with increases the number of 
middlemen.

In Channel-I price spread was 51.77 per cent when 
flowers marketed through wholesaler cum commission 
agent and in Channel-II it was 55.01 per cent, when 
flowers were marketed in Ahmedabad and Vadodra 
markets through village level merchant and wholesaler 
cum commission agent. In Channel-I, the producer's share 
of consumer's price was 48.23 per cent, and in Channel-II 
it was 44.99 per cent. Thus, in both these Channel-
producer's share in consumer's price was lower than the 
Channel-III. This could be attributed to the fact that the 
marigold flowers were marketed at distant market with 
the higher marketing costs including margins of village 
level merchant, wholesalers cum commission agent and 
retailers. 

Marketing margin and cost incurred by village level 
merchant in Channel-II was `2.75 and `1.60, 
respectively. The marketing margin and cost of 
wholesaler cum commission agent was `4.80, and `2.85 
per kg, respectively. In Channel-I and II, margin of 
retailer was ` 5.15 per kg and marketing cost was ` 4.35 
per kg at retail level. The marketing margin and cost of 
retailer in Channel-III was ̀  5.15 and ̀  3.35, respectively.

The result show that the marketing efficiency was the 
highest in Channel-III (1.94) as compared to Channel-I 
(0.93) and Channel-II (0.82) due to the absence of 
intermediaries that is village level merchant and 
Wholesaler-cum-Commission agent (Channel-III). 
Marketing Constraints

Due to perishable and bulky nature of selected 
flowers, there might be number of constraints opined by 
the sample flower growers during marketing of these 
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flowers. 
The flower growers were asked to state the marketing 

related constraints faced by them. Their responses were 
also collected and intensity of particular constraint was 
computed by calculating percentage according to their 
frequency and they were assigned rank on the basis of 
percentage as presented in Table11.

It is apparent from the table that the most important 
constraints in rose, lily and marigold marketing were high 
price fluctuation (93.75, 93.75, and 95.00 per cent), lack 
of market information (87.50, 88.75, and 88.75 per cent) 
and lack of transportation (61.25, 62.50, and 61.25 per 
cent), respectively. These findings were conformity with 
Seetharaman & Velusamy (2001), Ghatage (2002) and 
Rajeshkumar et al., (2004). Loss during transportation, 
lack of storage facility and higher margin of middlemen 
were also other constraints faced by growers in marketing 
of rose, lily and marigold. 

Thus, it can be concluded that majority of the flower 
growers faced the problem of high price fluctuation in 
prices of flower. This may be due to the perishable nature 
and variation in seasonal demand of the flowers 
according to the festivals and other religious number of 
ceremonies.
CONCLUSIONS

Three marketing channels were identified in the 
marketing of flowers (Channel-I: Producer →  
Wholesaler cum commission agent →   Retailer →   
Consumer, Channel-II: Producer →  Village level 
merchant→  Wholesaler cum commission agent →  
Retailer →   Consumer, Channel-III: Producer→  
Retailer →  Consumer). Out of three channels, major 
quality of  rose, lily and marigold flowers marketed 
through Channel-I: Producer →   Wholesaler cum 
commission agent→ Retailer→ Consumer. The major 
shore of production was dispersed in distant markets by 
the cultivators with hope of getting better prices. Price 
spread in marketing of rose (42.26 per cent), lily (55.33 
per cent) and marigold (55.01 per cent) flowers was the 
highest in Channel-II i.e. 42.26 per cent, 55.33 per cent 
and 55.01 per cent, respectively. It was also found that 
the producer's share in consumer's rupee was the highest 
in Channel-III (71.89 per cent) in rose flower, 59.65 per 

Constraints Rose Lily Marigold

High price fluctuation 93.75 93.75 95.00
Lack of market information 87.50 88.75 88.75
Lack of transportation 61.25 62.50 61.25
Loss during transportation 45.00 45.00 42.50
Lack of storage facility 41.25 41.25 37.50
Higher margin of middlemen 38.55 40.75 38.55

Table 11. Marketing constraints in rose, lily and 
marigold

     (Percentage)

cent in lily flower and 66.01 per cent in marigold flower. 
Total marketing cost and total marketing margin ranged 
from 6.42 to 12.97 per cent and 21.69 to 30.41 per cent in 
rose flower, 10.91 to 17.39 per cent and 29.44 to 38.81 
per cent in lily flower and 15.46 to 24.73 per cent and 
18.53 to 31.83 per cent in marigold flower, respectively 
in different marketing channels. Based on Shepherd's 
formula, the marketing efficiency in rose flower was the 
highest in Channel-I (2.55), followed by Channel-I 
(1.46) and Channel-II (1.37), the marketing efficiency in 
lily flower was the highest in Channel-I (1.48), followed 
by Channel-I (0.87) and Channel-II (0.81) and the 
marketing efficiency in marigold flower was the highest 
in Channel-I (1.94), followed by Channel-I (0.93) and 
Channel-II (0.82). Marketing constraints faced by rose, 
lily and marigold flower producers were high price 
fluctuations, lack of market information, lack of 
transportation, loss during transportation, lack of 
storage facility and high margin of middlemen. 
Policy Implications

 The following suggestions have emerged out from the 
study. 
1. It was observed in the study that the length of the 

marketing Channel-has resulted in increased price 
spread and decreased marketing efficiency of flower. 
Hence, measures should be taken to decrease the 
number of intermediaries involved in the marketing, 
which would result in better price to the farmers and 
availability at lesser price to the consumers.

2. The provision of cold chain facilities, development of 
small scale flower processing industries, adequate 
transport facilities for smooth movement of flowers 
from the place of production to various centres, 
dissemination of market information to the producers 
are some of the means suggested to improve the 
efficiency of marketing of flowers. This will help in 
reducing the wide gap prevailed between price paid 
by the consumer and price received by the flower 
producers.

3. An effective co-operative system can be introduced 
in production and marketing of flowers, which would 
reduce the number of intermediaries involved in 
marketing who are taking up the much share of 
consumer's price. The producer may be advised to 
have tie up with some of the retailers in their locality 
with concrete agreement to supply fixed flower daily 
which would be beneficial not only to the both ends 
but also to the consumers.

4. Encouragement of flower processors will help to 
stabilize price fluctuations. 
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ABSTRACT
This study measures livelihood security of selected agricultural labour households in irrigated region of Mandya district in 
Karnataka. Five security domains such as economic, food, education, health, habitat, and social network were chosen and indices 
were computed based on number of its associated indicators. To design the programme, different parameters like availability, 
accessibility in terms of distance, time and cost has been taken into consideration for the study. Economic security is the dominating 
component in the overall livelihoods followed by food. Irrespective of migration or non-migration, there are differences in 
opportunities but peoples are appearing equally insecure. Migrant labour households are faintly more secured in terms of 
economic, education, habitat and social network compared to non-migrant labour households. Most of the respondents opined that, 
the lack of basic facilities was one of the important reasons for non-attainment of livelihood security, followed by low wage rate and 
increased food prices in the study area.

Keywords
Accessibility, availability, economic security, food expenditure, health security, livelihood security, migration, non-migration 
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INTRODUCTION
Majority of the rural families are dependent on 

agriculture for their livelihood (Conelly & Chaiken 2000; 
Aliber & Tim 2009; Kumar et al. 2011). However, due to 
degradation, sub division of their land holdings and 
changing climatic conditions, the income from 
agriculture has been dwindling steadily (Baiphethi & 
Jacobs, 2009). 

Hundreds of global indices and indicators have been 
created to date, very few of these are in use to support real 
decision making. In practice, there are only a few key 
indices of development which are widely used to measure 
progress, most notable of these being the Gross National 
Product (GNP), the Human Poverty Index (HPI), the 
Human Development Index (HDI). Most preferable and 
practically oriented measure to access the micro level 
(households unit) is Livelihood Security Index.

A livelihood comprises the capabilities, assets 

(including both material and social resources) and 
activities required for a means of living (Atibudhi et al., 
1992; Bhuvaneshwari, 2008). Livelihood becomes 
sustainable when it can cope with and recover from 
stresses and shocks and maintain or enhance its 
capabilities and assets both now and in the future, while 
not undermining the natural resource base (Chambers & 
Conway, 1992; Becker, 2000; Ijarotimi & Oyeneyin, 
2005). 

Ellis (2000) suggests a definition of livelihood as “A 
livelihood comprises the assets (natural, physical, human, 
financial and social capital), the activities, and the access 
to these (mediated by institutions and social relations) that 
together determine the living gained by the individual or 
household”. One feature that this definition shares in 
common is that they expressively underline the generally 
accepted idea that 'livelihood' deals with people, their 
resources and what they do with these. Livelihoods 

#This paper is a part of first authors Ph.D. research entitled with Agricultural labour supply in Karnataka-An economic analysis thesis submitted to the 
University of Agricultural Sciences, Bengaluru.
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essentially revolve around resources (such as land, crops, 
seed, labour, knowledge, cattle, money, social 
relationships and so on) but these resources cannot be 
disconnected from the issues and problems of access and 
changing political, economic and socio-cultural 
circumstances (Yadav & Singh, 1998; Shyamali & Saini, 
2010; Upadhyay & Palanivel, 2011).

Rural men and women, especially in poor households 
engage in diverse and multiple activities to improve their 
livelihoods by maximizing income generating activities, 
while minimizing vulnerability, risk and achieving other 
household objectives (improved health, nutrition and 
education, etc.). These activities may include farm, non-
farm and other nonagricultural activities, often linked 
with other activities carried out by rural as well as non- 
rural households (Atibudhi et al. 1992; Bose & Dey 2007, 
Bagchi & Majumdar, 2011). The effectiveness and 
profitability of these diverse livelihood systems will vary 
depending on the general development environment, each 
household member's access to and control of the asset 
base, their productive and reproductive roles and 
responsibilities, their capabilities and their linkages with 
other rural and urban actors.

Agricultural labour household's livelihoods in India 
are becoming increasingly separated from the actual rural 
labour households (Lalitha & Sharadha 1988; Oberoi et 
al., 1992). This has important connotations for how we 
choose to conceptualize, thus research on agricultural 
labour's livelihoods and emphasizes the need to consider 
new guiding paradigms and new research questions in 
these contexts. In this direction the study was undertaken 
with the following objectives.

The specific objectives and hypotheses of the study 
were:
i. to assess the livelihood security of agricultural labours,
ii. to identify the determinants of livelihood security, and 
iii. to identify the constraints in achieving livelihood 

security.
DATA AND METHODOLOGY 

The present study was taken up in Mandya and 
Malavalli taluks of Manadya district. We used Agriculture 
Labour Enquiry Committee (A.L.E.C) concept for 
identification of agricultural labours i.e. based on their 
income. If 50 per cent or more of their income is derived 
as wages for work rendered in agriculture and allied 
activities, then it could be considered as agricultural 
labour household.

Then migrant and non-migrant labour households are 
classified based on migration of any number of members 
from their family, but not the whole family. From each 
taluk 15 migrant and 15 non-migrant labour households 
were selected randomly. Thus, the total sample from both 
the taluks was 60 agricultural labour households.

The data were collected from primary and secondary 
sources. Personal interview method was followed to 
collect the primary data using pre-tested schedule. For 
achieving the objectives of the study, data were analyzed 

using tabular presentation, averages, proportions and 
livelihood security index concept were specially 
employed to estimate the livelihood security status of the 
agricultural labour households.
Livelihood Security Index
Conceptual frame work 

The household livelihood security index (HLS) uses a 
balanced weighted average approach with a large number 
of indicators, where each indicator assumed to contribute 
equally to the overall index. The indicators are grouped 
into different domains representing the security areas 
such as economic, nutrition, health, education, habitat, 
and socio-network security. 

Economic security includes annual income earned, 
value of land, value of livestock, value of household farm 
assets and household savings.

Nutrition security includes annual consumption 
expenditure and quantity consumed.

Education security consists of number of years of 
schooling of adult males, number of years of schooling of 
females and number of years of schooling of children.

Health security comprises yearly expenditure on 
health problems and availability of health care centers.

Habitat Security includes type of house (Pakka house, 
semi pakka and kaccha house) availability of safe 
drinking water and presence of toilet facility.

Social–network security includes number of members 
participating in institutions.

Since each indicator is measured on a different scale, 
indicators are standardized following the approach adopted 
in measuring 'Life Expectancy' in Human Development 
Reports (Akter & Rahman, 2012; Salim et al., 2013). 

For example, a standardised indicator j is given by: 

Where minimum and maximum values of the 
indicators are from the same community to which the 
household belongs. Once each indicator representing a 
particular livelihood security domain is standardised, 
then the relevant household livelihood security index for 
the particular domain is constructed by averaging the 
standardised indicators:

Where: J is the number of indicators used to construct 
the index. 

The composite overall Livelihood Security (CLS) 
index for the household is constructed by using the 
formula.

Where, 
w - Indicates the weights determined by the number of 

indicators used to construct each HLS index. Weights 
vary between households, because of the variation in the 
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number of indicators at the household level.
Garrett's Ranking Technique

In order to analyze the constraints of high and low 
empowerment index and coping mechanism adopted in 
the study area, respondents were asked them to rank. 
These ranks were analyzed through Garrett's ranking 
technique. Garrett's ranking technique gives the change of 
orders of constraints into numerical scores. The major 
advantage of this technique as compared to simple 
frequency distribution is that here constraints are 
arranged based on their importance from the point of view 
of respondents. 

The Garrett's formula for converting ranks into per 
cent is given by the following expression:

Where, 
th thR  = rank given for i  factor (constraint) by j  ij

individual 
thN  = Number of factors (constraints) ranked by j  j

individual
The relative position of each rank obtained from the 

above formula was converted into scores by referring to 
the critical values given by Garrett (transmutation of 
orders of merit into units of amount or scores) for each 
factor, scores of all individuals were added and then 
divided by the total number of respondents for the specific 
factor (constraint).
RESULTS AND DISCUSSION 

Livelihood Security was analysed in terms of income, 
food consumption, health, habitat, education, social 
network security. 
Income Security 
Annual agricultural labour household's income

According to Second Agricultural Labour Enquiry 
Committee (1956-57) agriculture labour based on income 
that, if a household receives 50 per cent or more of its 
income as wages for work rendered in agriculture and 
allied activities, then it could be classed as agricultural 
labour household. The details of annual income of 
agricultural labour households derived from the various 
sources are furnished in the Table 1. In the present study, 
work rendered to agriculture means supply of labourer to 
different operations pertaining to crops grown in the study 
area. Supply of labour to non- agriculture includes 
MGNREGA and other allied activities in the rural areas. 

The migration labour households realized annual 
income `1, 02,020, out of which 27 per cent was from 
work rendered to agriculture and 13 per cent of income 
from non- agriculture labour supply. On an average, the 
remittance received by the labour households was `44, 
796 per annum which contributes 44 per cent of labour 
household's income. Income from livestock was 13 per 
cent and income from the crops contributed only two per 
cent because of small land holdings.

The non-migration labour households earned an 
annual income ̀ 66, 002, out of which, major income was 

from agriculture labour (43 %) and labour from non- 
agriculture contributed 21 per cent of income. On an 
average 30 per cent of income earned by the labour 
households was from the livestock and seven per cent was 
from the crops.

The comparison between two situations showed that, 
the annual income of migration households was higher 
because of the remittance. On an average remittance 
received by the migration labour households contributed 
43 per cent of income. In case of non-migration labour 
households, there was no remittance, but income from 
livestock was the key source of income which 
disseminates throughout the year, compared to migration 
households. 
Expenditure pattern of agricultural labour 
households

Total expenditure pattern of agricultural labour 
households depicts the proportion of their monthly 
expenditure on different needs.  The average monthly 
expenditure of the agricultural labour households is 
presented in Table 2.

Total monthly expenditure of migrated labour 
households was higher (`7096) compared to non-
migrated labour households (`6472). The expenditure 
incurred on food was same in both the cases. Expenditure 
on education and clothing by both respondents was 16 and 
13 per cent each.  Expenditure on entertainment was six 
per cent in migration and five per cent in non-migration 
labour households. Non-migration households spent 20 
per cent of expenditure on durable goods and migration 
households spent 19 per cent. 

On an average, savings of migration labour 
households was `16868 and non-migration labour 

 (Rij - 0.5)
Percent position = *100

Particulars Migration
(n =30)1

Non Migration
(n =30)2

Labour

Agriculture 28236
(26.68)

28620
(43.36)

Non Agriculture 13380
(13.12)

13572
(20.56)

Remittance* 44796
(43.91)

-

Sub total 86412
(84.70)

42192
(63.93)

Crops 2500
(02.45)

4261
(06.46)

Livestock 13108
(12.85)

19549
(29.62)

Total 102020
(100.00)

66002
(100.00)

Table 1. Income pattern of agricultural labour 
households from various sources

(`/annum)

Figures in parentheses represent percentage to total
* Remittance is net income of the labour households
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households debated `10209 per households. There was 
not much difference in expenditure towards non-food 
items in both situations but expenditure on food-item was 
higher in migration labour households due to changes in 
food consumption pattern and market dependency.
Food Security
Quantity of food consumption per family

In order to assess the relationship between pattern of 
consumption of farm produce and quantities of different 
food items by the sample households, the comparison was 
made on per family basis and is presented in Table 3 as 
well as on per capita basis in Table 4.

In the study region, all the agricultural labour 
households the dietary pattern was mainly cereal based, 
that is, Rice finger millet and wheat. Average household 
monthly consumption of cereals (rice, wheat and, ragi) 
was highest in migration labour households (62.93 kg) 
compared to non-migration labour households (49.90 kg). 
Average monthly household consumption of vegetables 
was low in case of migration labour households (26.83 
kg) compared to non-migration labour households (29.65 
kg). Average household monthly consumption of fruits 
was negligible in almost all the households, migration 
labour households consumption was estimated to 4.35 kg 
and in case of non-migration 3.83 kg. 

In migration labour household's monthly consumption 
of milk was (5.7 l) and non-vegetarian foods-meat (5.32 
kg) and egg (4) was lower compared to non-migration 
household's [milk (6.45 l), meat (4.62 kg) and egg (6)]. 
Average household monthly consumption of other food 

items like sugar (3.43 kg) and edible oil (2.80 l) was 
maximum in migration labour households compared to 
non-migration labour households (2.52 kg and 2.63 l).

This difference is mainly due to the income levels of 
households. Average consumption of pulses, vegetables, 
fruits, milk, edible oil, sugar and egg that are rich in 
minerals and vitamins was comparatively high in 
migration labour households compared to non-migration 
labour households, because of low level of income. 
Consumption of pulses, milk and green leafy vegetables 
increased with increase in income.

The per capita consumption on monthly basis of 
migration labour households was high in cereals and non-

Particulars Migration
(n =30)1

Non Migration
(n =30)2

Food 2943
(41.47)

2585
(39.94)

Clothing 893
(12.58)

835
(12.90)

Hospital 393
(5.54)

411
(6.35)

Education 1127
(15.88)

1022
(15.79)

Entertainment 412
(5.81)

323
(4.99)

Durables 1328
(18.71)

1296
(20.02)

Total 7096
(100)

6472
(100)

Annual expenditure 85152 77664
Annual income 102020 66002
Difference amount 16868 -11662

Table 2. Average monthly expenditure pattern of 
agricultural labour households

(`)

Figures in parentheses represent percentage to total

Food item Migration
(n =30)1

Non 
migration

(n =30)2

Overall
(N=60)

Rice 42.43 31.07 36.75
Ragi 18.67 17.50 18.09
Jowar 0.00 0.00 0.00
Wheat 1.83 1.33 1.58
Cereals and millets 62.93 49.9 56.42
Field bean 1.95 1.27 1.61
Red gram 2.13 1.25 1.69
Other pulses 1.24 2.07 1.66
Total Pulses 5.32 4.59 4.96
Tomato 8.00 7.50 7.75
Potato 5.00 6.78 5.89
Brinjal 3.20 4.39 3.80
Beans 2.70 3.40 3.05
Roots & tubers 3.00 4.13 3.57
Leafy vegetables 2.33 2.14 2.24
Cabbage & cauliflower 1.60 1.31 1.46
Total Vegetables 25.83 29.65 27.74
Mango 1.02 1.00 1.01
Banana (No.) 5 6 6
Papaya 1.40 1.25 1.33
Other Fruits 1.93 1.58 1.76
Total fruits 4.35 3.83 4.1
Onion 2.57 2.20 2.39
Edible oil (lit) 2.80 2.63 2.72
Milk  (lit) 5.70 6.45 6.08
Sugar 3.43 2.52 2.98
Egg (No.) 4 6 5
Chicken 1.98 1.63 1.81
Mutton 0.67 0.90 0.79
Pork 1.13 0.78 0.96
Fish 1.07 0.7 0.89
Beef 0.47 0.61 0.54
Total meat 5.32 4.62 4.99

Table 3. Food consumption pattern of agricultural 
labour households

(Kg/month/family)

ICMR Recommendation: Cereals=13.99 Kg/month/person and 
Pulses=1.21 Kg/month/person
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migration households were high in consumption of meat 
(Table 4). The monthly consumption of meat was higher 
in migration labour households. As meat forms one of the 
high priced food items, pose difficulty in accessibility by 
majority of the labour households who have low income. 
Agricultural labour households were below the ICMR 
norms in cereals and pulses. 

Expenditure pattern on food 
On an average, the share of food grains comprising 

cereals, millets (ragi, jowar) and pulses shared maximum 
per cent of the total per month expenditure in all the labour 
households. Meat being a high priced food item is 

generally out of reach of vast majority of the population so 
its expenditure was high in all labour households. Meat 
consumption in total food consumption was more than the 
share of vegetables and fruits. The total per household 
expenditure on food items was higher (`2943) in 
migration labour households (Table 5).

Cereals formed the major portion of total expenditure 
on food items. Expenditure on cereals as a portion of total 
expenditure was more in migration labour households 
who expended 31.60 per cent compared to non-migration 
labour households (27.43 %). Migration labour 
households spent more on pulses but non-migration 
labour households incurred more on vegetable and fruits.  

The expenditure on egg, sugar, edible oil and milk was 
considerably low. It was interesting to note that the 
expenditure on non-vegetarian foods like chicken, pork, 
mutton and fish as a proportion to total expenditure was 
higher next to cereals.  Since most of the labour 
households belong to backward caste they prefer non-
vegetarian food diet than the vegetarian.
Health Security 

Health is an important factor which influences the 
livelihood of labour household. Security of households in 
terms of health is defined by way of availability and 
accessibility of health services like Primary Health 
Center, vaccination for children, 24 Hours facility, 

Food item Migration
(n =30)1

Non 
migration

(n =30)2

Overall
(N=60)

Average family size 6 5 5
Rice 7.07 6.21 6.13
Ragi 3.11 3.50 3.02
Jowar 0.00 0.00 0.00
Wheat 0.31 0.27 0.26
Cereals and millets 10.49 9.98 9.40
Field bean 0.33 0.25 0.27
Red gram 0.36 0.25 0.28
Other pulses 0.21 0.41 0.28
Total Pulses 0.89 0.92 0.83
Tomato 1.33 1.50 1.29
Potato 0.83 1.36 0.98
Brinjal 0.53 0.88 0.63
Beans 0.45 0.68 0.51
Roots & tubers 0.50 0.83 0.60
Leafy vegetables 0.39 0.43 0.37
Cabbage and cauliflower 0.27 0.26 0.24
Total Vegetables 4.31 5.93 4.62
Mango 0.17 0.20 0.17
Banana (No.) 1 1 1
Papaya 0.23 0.25 0.22
Other Fruits 0.32 0.32 0.29
Total fruits 0.73 0.77 0.68
Onion 0.43 0.44 0.40
Edible oil (l) 0.47 0.53 0.45
Milk  (l) 0.95 1.29 1.01
Sugar 0.57 0.50 0.50
Egg (No.) 1 1 1
Chicken 0.33 0.33 0.30
Mutton 0.11 0.18 0.13
Pork 0.19 0.16 0.16
Fish 0.18 0.14 0.15
Beef 0.08 0.12 0.09
Total meat 0.89 0.92 0.83

Table 4. Per capita food consumption pattern of 
agricultural labour

(Kg/month/person)

ICMR Recommendation: Cereals=13.99 Kg/month/person and 
Pulses=1.21 Kg/month/person

Commodity Irrigated (Mandya)

Migration
(n =30)1

Non Migration
(n =30)2

Overall
(N=60)

Cereals 930
(31.60)

709
(27.43)

820
(29.68)

Pulses 322
(10.94)

244
(9.44)

283
(10.24)

Vegetables 320
(10.87)

367
(14.20)

343
(12.41)

Fruits 108
(3.67)

95
(3.68)

102
(3.69)

Onion 77
(2.62)

66
(2.55)

71
(2.57)

Edible oil 202
(6.86)

186
(7.20)

194
(7.02)

Milk 171
(5.81)

193
(7.47)

182
(6.59)

Sugar 101
(3.43)

60
(2.32)

80
(2.90)

Egg 20
(0.68)

30
(1.16)

25
(0.90)

Meat 692
(23.51)

635
(24.56)

663
(24.00)

Total 2943
(100)

2585
(100)

2763
(100)

Table 5. Food consumption expenditure pattern of 
agricultural labour

Figures in parentheses represent percentage to total
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Specialty hospital, Yashasvini facility and their monthly 
expenditure on health services.

The availability and accessibility of health services in 
irrigated situation is given in Table 6. The non-migration 
labour households had better availability of primary 
health centers (77 %) and vaccination for children (73 %) 
compared to migration labour households, accordingly 
(47 % for primary health center) and (50 % for 
vaccination). Forty per cent of migration and 23 per cent 
of non-migration respondents had health insurance. Non-
migration households had good accessibility both in 
terms of time as well as distance. None of the labour 
household accessing specialty hospital in their locations 
and the average distance to access such facility is 18 km. 
Ten per cent of respondents in migration and seven per 
cent of respondents in non-migration were possessing 
YashasviniCard. The average monthly expenditure on 
health was marginally higher in non-migration labour 
(`411) than that of migration labour households (`393).

The assumption that labour households with more 
economic returns are highly secured in terms of health is 

Particulars Migration (n =30)1 Non migration 
(n =30)2

Overall (N=60)

Availability
(No)

Primary health center 14
(47.00)

23
(77.00)

18.5
(62.00)

Vaccination for children's 15
(50.00)

22
(73.00)

18.5
(62.00)

Ambulance facility 6
(20.00)

7
(23.00)

6.5
(22.00)

Health insurance 12
(40.00)

7
(23.00)

9.5
(32.00)

Accessibility Primary health center 9.2 4 6.6
Vaccination for children's 8.4 9 8.7
24 hours facility 14.2 16 15.1
Ambulance facility 14.3 15 14.65
Specialty hospital 17.8 18 17.9
Health insurance 19.6 14 16.8

Accessibility Primary health center 21 15 18
Vaccination for children's 20 19 19.5
24 hours facility 30 34 32
Ambulance facility 31 33 32
Specialty hospital 36 36 36
Health insurance 41 33 37

Accessibility Primary health center 15 10 12.5
Vaccination for children's 13 15 14
24 hours facility 22 28 25
Ambulance facility 23 26 24.5
Specialty hospital 28 30 29
Health insurance 30 28 29

No. of farm families possessing Yashasvini card
Monthly expenditure on health services (`)

3 2 2
393 411 402

Table 6. Availability and accessibility of health services to agricultural labour households 

Figures in parentheses represent percentage to total.
* Cost was calculated based on travelling cost, number and frequency of visiting the hospitals

proved wrong. Though the migration labour households 
realized more returns, non-migration labour households 
were secured more in terms of health services. 
Habitat Security
Availability and accessibility of household assets by 
farm households

Habitat of the labour household is also one of the 
factors which influence the livelihood of household. Type 
of house, toilet facility, availability of cooking gas, and 
value of households are the parameters which influences 
habitat security which is presented in Table 7. Seventy per 
cent of houses were with sheet and slab, 20 per cent of 
houses were RCC and 10 per cent of houses were thatched 
roof in migration labour households. Sixty seven per cent 
of houses had flooring with cement, 20 per cent with tiles 
and only 13 per cent were mud flooring. Twenty per cent 
of houses were using gas for cooking and 80 per cent used 
fuel wood. More than 83 per cent of houses use gunny 
bags for grain storage. In the case of non-migration, 27 per 
cent of houses had sheet and slab roof and 57 per cent of 
houses were RCC type and 17 per cent were thatched roof. 

471

Venu et al.: Livelihood security of agricultural labour households in irrigated regions of the Karnataka



Particulars Migration
(n =30)1

Non-
Migration

(n =30)2

Overall
(N=60)

Type of roof
Thached 3

(10)
5

(17)
4

(13)
Sheet 8

(27)
3

(10)
6

(18)
Slab 13

(43)
5

(17)
9

(30)
RCC 6

(20)
17

(57)
12

(38)
Type of Flooring
Mud 4

(13)
6

(20)
5

(17)
Cement 20

(67)
23

(77)
22

(72)
Tiles 6

(20)
1

(3)
4

(12)
Fuel
Fuel wood 24

(80)
27

(90)
26

(85)
Cooking gas 6

(20)
3

(10)
5(15)

Food grain storage
Earthen pots - 2

(7)
1(3)

Gunny bag 25
(83)

24
(80)

25
(82)

Metal bins 5
(17)

4
(13)

5
(15)

Electrification 28
(93)

26
(87)

27
(90)

Toilet facility 23
(77)

19
(63)

21
(70)

Table 7. Status of dwelling house and other habitat 
services of agricultural labours

Figures in parentheses represent percentage to total

Seventy eight per cent of houses had cement, tiles floor 
and 20 per cent houses were mud flooring. Only 10 per 
cent of houses were using gas and 80 per cent were using 
gunny bags for storage.

More than 93 per cent of the households in migration 
and 87 per cent in non-migration were having 
electrification. In case of toilet facility, 77 per cent of 
migration and 63 per cent of non-migration labour 
households were with toilet facility. Due to higher net 
annual income, in migration category the number of 
households with pakka houses, toilet facility, food grain 
storage and cooking gas facility were better compared to 
non-migration labour houses.
Availability and accessibility to drinking water by 
farm households

Availability and accessibility of drinking water to the 
households is one of the parameters of on the habitat 
security of the households. 

In irrigated situation, 93.33 per cent of migration 
labour households availed public source (bore well) of 
drinking water and remaining seven per cent of labour 
households were dependent on others bore well (Table 8). 
In case of non-migration labour households cent per cent 
are dependent on public source of drinking water. 
Migration labour households travel 0.05 km and non-
migration labour households travel 0.04 km distance for 
fetching drinking water. On an average a migration labour 
household spends four minutes for getting drinking water 
through public source and 10 minutes through others bore 
well. Non-migration labour households spend six minutes 
for public and 12 minutes for others bore for fetching well 
drinking water.
Educational Security 

Education is the important facet of life. Level of 
education at the individual as well as household level, 
availability and accessibility of educational institutes and 
monthly expenditure on education are the major 
determinants of educational security of households. In 
migration category, 87 per cent were having access to 
primary school and 40 per cent of the households were 
having higher primary school in their locality itself (Table 
9). In case of non-migration, 93 per cent were having 
availability of primary and 50 per cent of them having 
access to higher primary.

In general, 27 per cent of migration and 20 per cent of 
non-migration labour households were having access to 
high school in their localities respectively. The average 
annual expenditure on education was marginally higher in 

Particulars Migration
(n =30)1

Non Migration
(n =30)2

Overall
(N=60)

Availability
(No)

Public Source 28
(93.00)

30
(100)

29
(97.00)

Others bore well 2
(7.00)

- 1
(3.00)

Accessibility
[Distance in km]

Public Source 00.02 00.02 00.02
Others bore well 00.08 00.06 00.07

Accessibility
[Time in min]

Public Source 04.00 06.00 05.00

Others bore well 10.00 12.00 11.00

Table 8. Availability and accessibility of drinking water to agricultural labour households

Figures in parentheses represent percentage to total
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Particulars Migration
(n =30)1

Non Migration 
(n =30)2

Overall 
(N=60)

Availability
(No)

Primary school 26
(87)

28
(93)

27
(90)

Higher primary 12
(40)

15
(50)

14
(45)

High school 8
(27)

6
(20)

7
(23)

College - 3
(10)

2
(5)

Accessibility Primary school 2.8 1.9 2.35
Higher primary 6.2 4.7 5.45
High school 10.5 12.6 11.55
College & Degree 20.8 18.3 19.55

Accessibility Primary school 9 6 7.5
Higher primary 15 10 12.5
High school 24 22 23
College & Degree 45 37 41

Accessibility Primary school 7.5 6.1 6.8
Higher primary 17.4 15.8 16.6
High school 19.8 21.2 20.5
College and Degree 30.4 25 27.7

Average annual  expenditure on education (`) 1127 1022 1074

Table 9. Availability and accessibility of educational institutes to the agricultural labour households

Figures in parentheses represent percentage to total.
* Cost was calculated based on travelling cost and number of persons availing and accessing the education

migration (`1127) in relation to non-migration (`1022). 
The Comparison between two distinguished situations 

showed that, migration labour households incur 
marginally higher expenditure on education because they 
are getting remittance as a source of income and more 
distance to educational institutes. 
Social Network Security

The analysis of social network status of labour 
households is presented in Table 10. In migration labour 
households, 40 per cent of households were the member 
of MGNREGA, 50 per cent were in Co-operative Society 
and 33 per cent in Milk Producers Co-operative Society. 
Sixty three per cent of households were members of Self 
Help Groups (SHG'S). In case of non-migration, the 
numbers of participants in organizations like Milk 
Producers Co-operative (56 %), Co-operatives (56%) and 
SHG'S (86%) was more. Only 26 per cent of the 
households in non-migration and 40 per cent of 
households in migration had access to television. The 
number of phone users was more in migration (21) than 
non-migration (16) labour households.
Composite Livelihood Security Index of Agricultural 
Labour Households

Livelihood security includes food security, economic 
security, education security, health security, habitat 
security and social network security (Table 11).

Food security index (0.841), economic security index 

Particulars Migration
(n =30)1

Non-
Migration

(n =30)2

Overall
(N=60)

Member in MGNREGA 12
(40)

18
(60)

15
(50)

Member in co-operative 
society

15
(50)

17
(56)

16
(53)

Member in milk producers 
co-operative society

10
(33)

17
(56)

14
(46)

SHG's 1
9(63)

26
(86)

23
(76)

Television 12
(40)

8
(26)

10
(33)

Phone 21
(70)

16
(53)

19
(63)

Table 10. Social network status of agricultural labour 
households

Figures in parentheses represent percentage to total

(0.432), education security index (0.540) and habitat 
security index (0.417), revealed that migration 
households were highly secured in terms of food security, 
economic security, education security and habitat 
security, but health security index (0.234) and social 
network security index was found to be 0.301 indicating, 
moderate social network security. The overall composite 
livelihood security index (0.824) indicated that migration 
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Particulars Migration
(n =30)1

Non-migration
(n =30)2

t- value Range

Low High

Food security index 0.841 0.837 ***1.76 0.630 0.987
Economic security index 0.432 0.317

***2.01 0.305 0.467
Education security index 0.540 0.412 *3.18 0.340 0.728
Health security index 0.234 0.257 ***2.92 0.217 0.330
Habitat security index 0.417 0.313 NS8.74 0.322 0.520
Social network security index 0.301 0.278 *4.30 0.187 0.379
Overall livelihood security index 0.824 0.764 ***1.72 0.721 0.913

Table 11. Composite livelihood security index of agricultural labour households

*** and * Significant at 1 and 10 per cent level.
NS: Non-significant

Opinion Migration (n =30)1 Non Migration (n =30)2

Mean Garret  score Rank Mean Garret  score Rank

Lack of basic necessities 68.77 I 69.00 I
Low wage Rates and availability of work 65.10 II 64.90 II
Increased food prices 60.53 III 50.53 IV
Lack of government scheme 50.50 IV 58.37 III
Lack of hospital facility 44.37 V 47.57 V
Difficult bank loan procedure 35.97 VI 30.07 VIII

Increased electricity and power charges 35.5 VII 38.23 VI

Prolonged illness of family member 35.27 VIII 38.03 VII

Table 12. Constraints faced by the agricultural labour households in achieving livelihood security

households were highly secured in terms of livelihood 
(Table 4.30). In case of non-migration agricultural labour 
households, food security index (0.837), economic 
security index (0.317), education security index (0.412) 
and habitat security index (0.313), indicated that 
households were highly secured in terms of food security 
and economic security. In terms of education security and 
habitat security, and moderately secured. Health security 
index (0.257), social network security (0.278), shown that 
non-migration households less secured in health and 
social network. The overall composite livelihood security 
index (0.764) indicated that migration households were 
moderately secured in terms of livelihood.
Constraints in Achieving Livelihood Security

To analyse the constraints faced by the agricultural 
labourers, major problems observed during preliminary 
visits by the researcher were put before the sample 
agricultural labourers and were asked to rank them 
according to the severity of the constraint (Table 12) and 
was analysed by using Garrett ranking method. 

The agricultural labourers opined that the lack of basic 
facilities (Rank I) was one of the important reasons  for 
non-attainment of livelihood security, followed by low 
wage rate (Rank II) and increased food prices (Rank III). 
However, the constraints such as lack of government 
schemes, lack of hospital facility, difficult to get the bank 
loan, increase in electricity and power charge and 
prolonged illness of family labour were ranked at IV, V, 
VII and VIII position respectively.

CONCLUSIONS
This study measures livelihood security of migrant 

and non- migrant labour households in eastern dry zone of 
Karnataka state, India. Five security domains such as 
economic, food, health, education and social security 
were chosen and indices were computed based on a 
number of components under each domain. Based on 
findings of this study, the following suggestions are made 
to further improve the livelihood status of agricultural 
labour households in the study area. A major way of 
improving the livelihood and quality of life of agricultural 
labours by engage in productive ventures through 
investments. The government has to revive agricultural 
extension services in the rural communities and there is a 
need for the establishment of small and medium scale 
industries (SMEs) in the rural areas. If SMEs are 
established in rural areas, it will provide the much needed 
jobs to the rural youths and attract more economic 
activities moreover contribute to the improvement of the 
quality of lives of the populations.
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ABSTRACT
This paper has analysed the impact of National Food Security Mission (NFSM) on Growth and Stability in Pulse production in 
major states of India and exclusively in Karnataka State. In order to study the effect of NFSM on the production of major pulses, the 
data were collected for the period 1997-98 to 2013-14 which was divided into two periods that is, Pre NFSM (1997-98 to 2006-07) 
and Post NFSM (2007-08 to 2013-14). The findings convey that, an increasing trend in area, production and productivity was found 
in case of redgram and Bengal gram after introduction of NFSM at both all India and Karnataka level. In case of green gram, at all 
India level growth in area was negative during post NFSM period while in pre-NFSM period, it was positive and significant at 1per 
cent level. The average productivity of Redgram, Green gram and Bengal gram for all India was 682, 350 and 804 kg per hectare 
during pre NFSM period which has increased to 730,406 and 913Kg per hectare during post NFSM period respectively. Conversely, 
in case of Karnataka State for H-K region, the overall growth of green gram production was negative (-5.42 per cent) and non-
significant during pre-NFSM period while, it was positive (11.22per cent) and non-significant during post NFSM period. However, 
the productivity of H-K region was negative during both pre-NFSM and Overall period during the study. With respect to Bengal 
gram the significant positive growth in production and productivity was noticed during post-NFSM period. Thus, NFSM was found 
to be effective in increasing the production and productivity of pulses and thereby help in providing nutritional security of the 
population.
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INTRODUCTION
Economic development is always coupled with 

increase in living standards, progress in food habits, with 
steady reduction of nutritional deficits, thus enlightening 
the nutritional requirements of the poorer section of the 
country's population. The pulses are being popularly 
known for their rich protein, high in fibre content and also 
with sufficient quantities of vitamins and minerals. 
Globally, the year 2016 has been announced as 
“International Year of Pulses”, based on the benefits of 
pulses recognised for human health by the United 
Nations. Thus, due attention is required to improve the 
production of pulses not only to meet the nutritional 
requirement of protein but also to raise the awareness 
about pulses for achieving food security in India.

In agriculture production, pulses are regarded as vital 
to fit into wide adaptability into different cropping 

systems especially in dry land areas, these pulses apart 
from wide adaptability, it also improves the soil fertility 
by Nitrogen fixing nature and improves physical soil 
health condition by making soil more porous due to better 
root system (Sharma et al., 2015). Globally pulse crops 
are grown in area of more than76 million hectares with a 
production of about 68 mt. In India, the total pulse area is 
about 25 million hectares which produces about 18 mt. 
The average productivity at the global level is about 800 
kg/ha and of India is >750 kg/ha (Datta & Singh, 2015).As 
per the fourth Advance Estimates for 2013-14, the 
production of pulses is projected to be 19.3 million t. 
Globally, India is largest producer of pulses contributing 
about 25 per cent to total world production. Among 
different pulses, Bengal gram has highest contribution in 
terms of production (40per cent) followed by red gram 
(18-20 per cent), green gram (11 per cent), urd bean (10-
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12 per cent). Lentil (8-9per cent) and other legumes (20 
per cent) (IIPR, 2011).

The Government of India has initiated large number of 
schemes/programmes during past years to enhance the 
area and yield to increase the pulses production in 

thcountry. During 4  Five Year Plan, Government of India 
has major initiative scheme i.e. Pulses Development 
scheme followed by National Pulse Development Project 

thduring7  FYP. Apart from these FYPs, other programmes 
such as Special Food Grain Production Programme 
(SFGPP) (1989-90), Integrated Scheme of Oilseeds, 
Pulses, Oil palm, and Maize (ISOPOM) (2004) and 
National Food Security Mission (NFSM) in 2007-08were 
also launched. Further, under NFSM a special programme  
was launched in year 2010-11 with main aim to increase 

'the production named as Accelerated Pulses Production 
'Programme (A3P) with prime objective to demonstrate 

plant nutrient and plant protection centric improved 
technologies of pulse crops namely black gram, green 
gram, chickpea, and lentils. Through, these programmes, 
efforts were made to increase pulse production and also to 
achieve food security with nutritional values. With this 
backdrop, in the present paper an effort has been made to 
understand the effect of National Food Security Mission 
(NSFM) on major pulses production in India and major 
states.
METHODOLOGY
Data Source

The study was based on secondary data pertaining to 
area, production and productivity of three major pulses 
redgram, green gram and Bengal gram. The major pulse 
growing states in India and regions of Karnataka was 
considered to examine the effect of National Food 
Security Mission (NFSM). On the production of these 
pulse crops the data used for the study were collected from 
various published sources from Directorate of Economics 
and Statistics (DES), New Delhi (2016). In order to study 
the effect of NFSM on the production of above mentioned 
pulses the data were collected for the period 1997-98 to 
2013-14 which was divided into two periods that is, Pre-
NFSM (1997-98 to 2006-07) and Post-NFSM (2007-08 to 
2013-14).
Analytical Tools

The growth in the area, production and productivity 
under different pulse crops was estimated using the 
compound growth function of the form:

tYt = ab
Where,
Yt dependent variable in period t ( Area/ Productivity/ 

Production)
a= Intercept
b= Regression coefficient=(l+g)
t= Years which takes values, 1,2,....,n
The equation was transformed into log linear form for 

estimation purpose. The compound growth rate (g) in 
percentage was then computed using the relationship 
g=(10^b-1)*100  (Veena, 1996).

The instability on pulses production was studied using 
Co-efficient of variation.

C.V = Standard Deviation / Mean *100
RESULTS AND DISCUSSION

The results pertaining to growth and instability of 
major pulses at all India level and major states and regions 
of Karnataka are presented in two sub heads, as below.
Growth in Area, Production and Productivity of 
Pulses in Major States and India
Redgram

The growth in area was found to be the highest in 
Karnataka (3.23per cent) among selected states which 
was more than all India growth rate (0.52 per cent) during 
the pre-NFSM period (Table 1). Similarly, in case of post-
NFSM period, the growth in area was highest in Madhya 
Pradesh (9.20 per cent) whereas Karnataka has registered 
second position with a growth of 3.68 per cent.

The growth in area for Gujarat was found to be 
negative and significant during both Pre-NFSM and Post-
NFSM period. In case of Uttar Pradesh, the growth in area 
was negative and significant (-1.65 per cent) during pre-
NFSM period, while in post NFSM period, it was 
negative (-2.05 per cent) but non-significant. In the 
overall period, the growth in redgram area was found to be 
positive and significant at all India level in the all the 
major states and others except Gujarat (-3.07 per cent), 
Uttar Pradesh (-2.29 per cent), it was negative and non-
significant. 

In case of production during pre-NFSM period, the 
growth rate was maximum in Andhra Pradesh (9.41 per 
cent) followed by Karnataka (8.74 per cent) which are 
significant at 5 per cent level, whereas Maharashtra state, 
having least positive growth rate of 4.00 per cent and non-
significant. However, during post-NFSM period, Madhya 
Pradesh witnessed highest growth rate of 7.26 per cent 
which was more than at all India level (2.70 per cent). 
However, Karnataka and Maharashtra are having same 
second and third position in the growth rates with respect 
to production during post- NFSM period also. In contrast 
to growth in area, the growth in production was found to 
be negative and significant in case of Uttar Pradesh, while 
it was negative and non-significant in Gujarat in all the 
periods. In overall period, the growth in production was 
found to be positive and significant for the entire major 
states, others and at all India level except Gujarat, it was 
non-significant and for Uttar Pradesh it was negative and 
significant.

During post-NFSM period, the growth in productivity 
of redgram (2.73 per cent) was found to be high for Uttar 
Pradesh when compared to all India productivity (0.62 per 
cent). Whereas in case of Pre-NFSM period, Andhra 
Pradesh registered highest growth (6.62 per cent) which 
was significant at 5 per cent level when compared to all 
India productivity growth rate of (0.41 per cent). The 
growth in productivity is non-significant in all the states 
and at all India level except others.

The average area of redgram has increased by 3.48 
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lakh ha from pre-NFSM to post NFSM period when 
compared to pre-NFSM period the co-efficient of 
variation was also increased from 3.02 to 9.42 per cent 
during the same period. Further, Maharashtra, Karnataka 
and Andhra Pradesh states exhibited increased in mean 
area during post NFSM period compare to pre-NFSM 
period. Only viz., Gujarat and Uttar Pradesh there was 
decline in area during post-NFSM period when compared 
to pre NFSM period (Table.1).

At all India level, the overall production has increased 
from 23.70 lakh tonnes to 25.42 lakh tonnes from pre 
NFSM period to post NFSM period. The co-efficient of 
variation increased from 11.68 to 12.15 per cent from pre 
NFSM period to post NFSM period. The average 
productivity of redgram for all India was 682 kg per 
hectare during pre NFSM period which has increased to 
730 Kg per hectare during post NFSM period. This might 
be attributed to positive effect of intervention NFSM on 
the productivity.
Green Gram 

The growth in area was found to be the highest in 
Rajasthan (5.30 per cent) among selected states which 
was more than all India growth rate (1.10 per cent) during 
the pre-NFSM period (Table 2). Similarly, in case of post-
NFSM period, the growth in area was highest in Madhya 
Pradesh (17.08 per cent) whereas Rajasthan has 
registered negative growth of 0.07 per cent and it was 
non-significant.

The growth in area for Maharashtra was found to be 
negative and non- significant during both Pre NFSM and 
Post NFSM period. In case of Karnataka, the growth in 
area was positive and non-significant (4.24 per cent) 
during pre-NFSM period, while in post NFSM period, it 
was negative (-9.74 per cent) but non-significant. In the 
overall period, the growth in green gram area was found to 
be negative and non-significant in Maharashtra (-4.37 per 
cent), Bihar (-1.26 per cent) and Karnataka (-1.13 per 
cent). Whereas Madhya Pradesh was positive and non-
significant (1.14 per cent) except Rajasthan and others 
were registered same growth of 5.09 per cent, which was 
positive and significant. 

During pre-NFSM period, the growth rate of 
production was highest in Rajasthan (14.44 per cent) 
followed by others (3.99 per cent) which are non-
significant. Whereas Madhya Pradesh state, having 
highest negative growth rate of -3.68 per cent and 
significant. However, during post-NFSM period, Madhya 
Pradesh witnessed highest growth rate of 22.29 per cent 
which was more than at all India level (4.72 per cent). 
However, Rajasthan and Andhra Pradesh were having 
second and third position in the growth rates which are 
non-significant with respect to production during post- 
NFSM period.

In comparison to growth in area, the growth in 
production was found to be negative and significant in 
case of Madhya Pradesh during pre-NFSM period, while 
it was positive and significant in post-NFSM period. In 

overall period, the growth in production was found to be 
positive and significant for Madhya Pradesh, Rajasthan 
and others whereas rest all the states were negative and 
non-significant.

During post-NFSM period, the growth in productivity 
of green gram (12.23 per cent) was found to be high for 
Andhra Pradesh when compared to all India productivity 
(5.77 per cent). Whereas in case of Pre-NFSM period, 
Rajasthan registered highest growth (8.41 per cent) which 
was non-significant when compared to all India 
productivity growth which was negative (-0.37 per cent). 
The growth in productivity is positive and non-significant 
in all the states and at all India level during post-NFSM 
period.

The average area of green gram has increased from 
pre-NFSM to post NFSM period when compared to pre-
NFSM period the co-efficient of variation was also 
increased from 6.05 per cent to 35.55 per cent during the 
same period. Further, Rajasthan and Madhya Pradesh 
states exhibited increased in mean area during post NFSM 
period compare to pre-NFSM period. Only viz., 
Karnataka, Andhra Pradesh, Bihar and Maharashtra were 
found to be decline in area during post-NFSM period 
when compared to pre NFSM period (Table 2).

At all India level, the overall production has increased 
from 11.00 to 12.05 lakh tonnes from pre NFSM period to 
post NFSM period. The co-efficient of variation increased 
from 22.16 to 28.37 per cent from pre NFSM period to 
post NFSM period. The average productivity of green 
gram for all India was 350 kg per hectare during pre 
NFSM period which has increased to 406 Kg per hectare 
during post NFSM period; this was due to positive effect 
of NFSM.
Bengal Gram

Andhra Pradesh has registered highest growth in area 
of 16.97 per cent which was more than all India growth 
has registered negative and non-significant during pre-
NFSM period (Table.3). Similarly, in the case of post-
NFSM period, the growth in area was highest in 
Karnataka (6.36 per cent) whereas Andhra Pradesh has 
registered negative and non-significant (-0.44).

The growth in area for Maharashtra was found to be 
positive and significant during Pre NFSM while it was 
positive and non-significant during Post NFSM period. In 
case of Uttar Pradesh, the growth in area was negative and 
significant (-2.66 per cent) during pre-NFSM period, 
while in post NFSM period, it was positive (1.82 per cent) 
but non-significant. In the overall period, the growth in 
Bengal gram area was found to be negative and non-
significant. In overall period, the growth in Bengal gram 
area was found to be positive and significant at all India 
level in all major states except Uttar Pradesh was negative 
and significant (-3.27 per cent).

During pre-NFSM period, the growth rate of 
production was highest in Andhra Pradesh (28.43 per 
cent) followed by Maharashtra (7.06 per cent) and 
Karnataka (6.14per cent) which are significant at 1 and 5 
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per cent level respectively. whereas Uttar Pradesh and 
others, having negative growth rate of 3.06 and 5.07 per 
cent and significant. However, during post-NFSM period, 
Karnataka witnessed highest growth rate of 10.05 per cent 
which was more than at all India level (7.37 per cent). 
However, Uttar Pradesh and others were having positive 
growth with respect to production during post- NFSM 
period.

In association to growth in area, the growth in 
production was found to be negative and significant in 
case of Uttar Pradesh, while it was positive and non-
significant in post NFSM period. In overall period, during 
pre-NFSM period, the total growth in production was 
found to be non-significant (0.11 per cent) whereas for 
post-NFSM (7.37 per cent) and Overall period (3.62 per 
cent) growth was significant.

During post-NFSM period, the growth in productivity 
of Bengal gram (5.86 per cent) was found to be high for 
Madhya Pradesh when compared to all India productivity 
(3.63 per cent). Whereas in case of Pre-NFSM period, 
Andhra Pradesh registered highest growth (9.8 per cent) 
which was significant at 5 per cent level when compared 
to all India productivity growth rate of (0.23 per cent) 
which is non-significant. The growth in productivity is 
non-significant in all the states and at all India level except 
others Andhra Pradesh and Maharashtra were found to be 
significant at 5 per cent level.

The average area of Bengal gram has increased from 
pre-NFSM to post NFSM period but the co-efficient of 
variation reduced from 44.26 per cent to 18.96 per cent 
during the post-NFSM period. Further, Karnataka, Andhra 
Pradesh, Maharashtra, Madhya Pradesh and others states 
exhibited increase in mean area during post NFSM period 
compare to pre-NFSM period. Only in Uttar Pradesh there 
was decline in area during post-NFSM period when 
compared to pre NFSM period (Table 3).

At all India level, the overall production has increased 
from 13.70 to 18.57 lakh tonnes from pre NFSM period to 
post NFSM period. The co-efficient of variation 
decreased from 50.49 to 29.10 per cent from pre NFSM 
period to post NFSM period. The average productivity of 
Bengal gram for all India was 804 kg per hectare during 
pre NFSM period which has increased to 913 kg per 
hectare during post NFSM period this increase in 
productivity might be attributed due to the effect of 
NFSM.
Growth in Area, Production and Productivity of 
Major Pulses in Karnataka State

In the present paper Karnataka state was exclusively 
chosen to examine the trends in area, production and 
productivity due to introduction of National Food 
Security Mission (NSFM) in different districts in 
Karnataka State for 3 major pulse crops viz., redgram, 
green gram and bengal gram. Since Karnataka comprises 
both traditional and non-traditional pulse growing areas 
and Hyderabad-Karnataka (H-K) region is known as 
Pulse bowl of Karnataka which includes major districts 

such as Gulbarga, Raichur, Yadgir, Bidar, Bellary and 
Koppal which accounts major share in pulse production in 
Karnataka state. In this connection analysis was carried 
out to compare both H-K region and rest of districts (Non-
HK region) in the state for the study.
Redgram 

The area, production and productivity of pulses have 
showed fluctuating trends from last 17 years as revealed 
from the Table 4, 5, and 6. The average area under 
redgram in HK and Non-HK region varied over time. 
However, during pre NFSM period, HK region registered 
a significant growth rate of 3.54 percent and significant 
whereas during Post-NFSM it was 2.01 per cent and non-
significant (Table 4). However, the average during overall 
growth rate for redgram was significant for both HK & 
Non-HK regions have registered with 2.5 and 6.36 per 
cent respectively.

The average growth in production of red gram in H-K 
region was less (203947 t/ha) during pre NFSM period 
when compared to post NFSM period it was increased to 
361707 t/ha (Table 4). In Non-HK region, production was 
only increased from 45326 t/ha to 121133 t/ha. However 
the total the production of red gram, HK region has 
contributed nearly 82 per cent and in terms of area it was 
contributed around 81.86 per cent during Pre-NFSM 
period. Conversely, after intervention of NFSM the area 
and production were contributed to total only 74 and 75 
per cent respectively. During the study period the mean 
production of Red gram in HK during post NFSM 
accounted for 482840 t/ha which was higher than per 
NFSM period (249273 t/ha) with relatively higher 
coefficient variation; 33.62 and 29.61 percent, 
respectively, indicating high fluctuations.  The 
productivity of redgram was high (685 kg/ha) due to 
intervention of NFSM when compared to pre-NFSM. The 
total productivity was increased to 208 kg/ha during post 
NFSM period.
Bengal Gram

The close perusal of Table 5 reveals that growth in 
Bengal gram reveals growth of area, production and 
productivity during pre NFSM period in H-K region was 
2.94, 3.51 and 0.55 per cent respectively. Whereas in case 
of post NFSM average growth rate in area, production and 
productivity has increased to the tune of 7.53, 15.41 and 
7.34 per cent respectively when compared to pre-NFSM 
period.

The average total area during pre NFSM was 439554 
ha has increased due to introduction of NFSM to the tune 
of 876508 ha. This change has resulted in increased 
average production to the tune of nearly 58 per cent during 
Post-NFSM. However, the productivity of H-K region 
has increased during post NFSM period (690 kg/ha) 
which was more than pooled average productivity (634 
kg/ha) with almost same co-efficient of variation around 
16 per cent. 
Green gram

The data on average area, production and productivity 
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of green gram are presented in Table 6. It clearly reveals 
that the green gram average area growth in HK region was 
positive (3.29 per cent) whereas production and 
productivity were found to be negative and significant (-
5.42 per cent) and (-8.43 per cent) during pre-NFSM 
period. However, this scenario has changed during post 
NFSM period, the growth in production and productivity 
was positive with compound growth rate of 11.22 per cent 
and 19.29 per cent with coefficient of variation of 49.03 
per cent and 55.20 per cent respectively. However, 
average area was negative growth rate during post NFSM 
period compared to pre NFSM period. Further, there was 
negligible increase in the green gram area, production and 
productivity during post NFSM Period when compared to 
pre NFSM.
CONCLUSIONS

In the overall period, the growth in redgram area was 
found to be positive and significant at all India level in the 
all the major states and others except Gujarat (-3.07 per 
cent), Uttar Pradesh (-2.29 per cent), it was negative and 
non-significant; however, the average area was negative 
growth rate during post NFSM period compared to pre 
NFSM period. The mean production of Red gram in HK 
during post NFSM was higher than pre NFSM period with 
relatively higher coefficient variations indicating high 
fluctuations. The productivity of redgram was high (685 
kg/ha) due to intervention of NFSM when compared to 
pre-NFSM. The total productivity was increased to 208 
kg/ha during post NFSM period. Further, green gram 
average area growth in HK region was positive whereas 
production and productivity were found to be negative 
and significant and during pre-NFSM period. There was 
negligible increase in the green gram area, production and 
productivity during post NFSM Period when compared to 
pre NFSM. Similarly, the growth of Green gram for India, 
in terms of area, It was found that highest was noticed 
Rajasthan among selected states which was more than all 
India growth rate (1.10 per cent) during the pre-NFSM 
period.
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ABSTRACT
This study estimated the recreation value of homestay based ecotourism in Kodagu district, India. Travel cost demand estimated 
using the Poisson regression showed that the variables such as education, gender and family are positively associated with the 
visitor-days. While travel cost and lodging expenses exerted negative influence on the visitor days. The consumer surplus for 
visiting homestays was estimated at INR 4295 per visitor. The results justify that given the ecotourism activities and associated 
nature conservation endeavors undertaken through these homestays, a specific policy with support from the government is essential 
for sustainable development of homestay based ecotourism in Western Ghats.
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INTRODUCTION
Ecotourism has become an alternative approach for 

overcoming the problems of traditional tourism with the 
assumption that there will be minimum negative impacts 
on environment and maximum benefits for the local 
people (Nyaupane & Thapa, 2004). The demand of 
increasingly affluent consumers for 'remote', 'natural' and 
'exotic' environments have created an upsurge in 
ecotourism ventures, particularly in developing countries 
(Scheyvens, 1999) and more specifically in India.  
Ecotourism has the scope to link to a wider constituency 
and build conservation support while raising awareness 
about the worth and fragility of such ecosystem in public 
at large. Tourism sustainability is not merely resource 
conservation and environment protection, but includes 
welfare of local communities (Stronza & Gordillo, 2008). 
A key criterion of ecotourism is the optimal use of natural 
resources while simultaneously maintaining ecological 
processes and conserving natural heritage and 
biodiversity (Gurung & Scholz, 2008). It will forge new 
relationships between people and environment, and 
between people with different lifestyles (Wall, 1996). 
Ecotourism has become an important segment of Indian 

tourism industry as reflected in the agenda of the Ministry 
of Tourism, Government of India which lays emphasis to 
promote tourism in a responsible and sustainable manner 
(Karnataka State Tourism Department, 2009). In India, 
most wilderness areas are fragile ecosystems that provide 
a host of ecosystem services to local residents and people 
living downstream and these continue to remain 
important tourist attractions (Anand et al., 2012).  

There is a need to move towards a model of tourism 
that is compatible with fragile landscapes. Ecotourism 
sites such as national parks and protected areas have rich 
ecological and biological diversity. Apart from the 
conservation of biodiversity, the establishment of 
homestays and resorts tends to have a positive impact on 
the enjoyment and appreciation of natural resources by 
the visitors. Kodagu district commonly known as Coorg 
(the study region) has all the potential for sustainable 
ecotourism for enhancing the life and economy of the 
local people as well as the region. This situation is not 
optimally exploited mainly due to the lack of awareness 
about the role that the ecotourism can play in generating 
economic opportunity without harming the local 
environment as well as retaining the unique cultures. In 

485



Kodagu, ecotourism sites such as national parks, bird and 
animal watching centers have 'high strength' due to the 
regions' rich ecological diversity and pollution free serene 
environment. While providing better accessibility, 
financial benefits to host communities through cultural 
heritage, recreation centers and homestays are better 
opportunities to enhance the income levels (Vishwanatha 
& Chandrashekara, 2013). 

In Kodagu, homestays started in a random and 
disorganized manner; there was no proper organization or 
similar setup in close proximity to the district that could 
assist its development. Consequently, the people of 
Kodagu started Community Based Tourism (CBT) to 
promote both, quality tourism and conservation of nature. 
Moreover, the aim is to let the local communities manage 
themselves. In the year 2007, the State Government of 
Karnataka initiated a scheme called 'Athithi' - literally 
meaning 'guest'. The main purpose of this scheme is to 
encourage ecotourism and educate on the rich 
biodiversity and scenic beauty of Western Ghats region. 
The scheme in particular envisages encouraging 
homestay facilities and not construction of big hotels in 
the districts of Western Ghats (Karnataka State Tourism 
Department, 2009).   

In this study, an attempt has been made to quantify the 
recreation value of homestay based ecotourism initiative 
in Kodagu district, located in Western Ghats of Karnataka 
in India. Homestay is a type of accommodation in 
Kodagu, in which the tourists stay with selected families 
where they can interact and experience the daily life of 
these families. From a broad perspective, homestay can 
be defined as a type of lodging where the visitor is 
acquainted with a different culture, tradition, and way of 
living by residing and interacting with the homestay host 
at their home. The various qualitative aspects of 
homestays have been documented in the last few years 
(Bhuiyan et al., 2013; Pusiran & Xiao, 2013; Jamal et al., 
2011; Acharya & Halpenny, 2013). However, in 
comparison, there are only a few studies relating to 
quantitative aspects like travel cost to homestay and the 
time or days spent in the homestay. Literature on the 
valuation of recreation sites include studies on parks 
(Ortaçeºme et al., 2002; Himayatullah, 2003; Ly et al., 
2006; Navarro et al., 2010), protected areas (Prostor, 
2010), forests (Anitha & Muraleedharan, 2006; 
Menkhaus & Lober, 1996) and Sacred lake (Maharana et 
al., 2000). Studies on travel cost have used variables such 
as total travel costs through various modes, income, travel 
time, age, substitute sites, distance traveled and country or 
place of origin (Tobias & Mendelsohn, 1991; 
Himayatullah, 2003). Whereas, in this study, we have 
used visitor days as a dependent variable and socio 
economic factors as independent variables. The visitor 
days captures both variables i.e., number of visitors as 
well as days stayed in the homestay. Additionally, lodging 
expenses and family visit are included as independent 
variables.  The study has explored the key issues which 

confront researchers using the demand side for the 
valuation of homestay based ecotourism in Kodagu 
district, located in Western Ghats of Karnataka state in 
India. 
Theoretical and Empirical Review on Recreational 
Value

As recreation is a non-market use, different 
researchers have attempted to value it in monetary terms 
using a number of methods. The most popular being 
Travel Cost Method (TCM), which was first proposed by 
Hotelling (1947) for estimating the tourist value of  the 
US National Park Service. The TCM is the value people 
place on something in the absence of a market price, by 
observing actual human behavior.  It was further 
developed by Clawson (1959) and Clawson & Knetsch 
(1966) as a method of valuing sites used for outdoor 
recreation that required visitors to travel to enjoy the site. 
The TCM is the most commonly used approach by  
researchers to value the recreational sites because of the 
two main advantages; a) It values the use value associated 
with well-defined recreation sites (Ozdemiroglu et al., 
2006).  b) It estimates the economic values based on 
market price and the actions of recreationists, rather than 
stated willingness to pay (Barlow, 2008; Prostor, 2010). 
The TCM is now considered a robust methodology that 
produces acceptable estimates of nature-based recreation 
benefits (Smith, 1993). Unlike, the prices for private 
goods in efficient markets, the price of some goods, such 
as ecotourism, if measured through direct costs such as 
entrance fees to parks, may not reflect the degree to which 
the goods are valued. This type of inaccurate pricing can 
result in lost revenue or underestimation of the 
importance of a good. One solution to this problem is to 
estimate visitors' willingness to pay for the good by using 
the travel cost model (Menkhaus & Lober, 1996). This 
model provides an estimate of the benefits individuals 
receive from visiting a site by observing their travel-
related expenses. It provides a consistent approach to 
explaining the allocation of visits among the alternative 
sites. 

The TCM requires determination of demand curve for 
visits to the particular area. The underlying theory of the 
travel cost method comes from neoclassical demand 
theory. The demand curve establishes a function between 
the travel cost of a visit and the visitor days (Menkhaus & 
Lober, 1996; Carr & Mendelsohn, 2003). Demand 
equations are derived for an outdoor recreation activity by 
observing how individuals respond to various costs of 
travel to use the resource. The Net Economic Value 
(NEV) of the resource in its current use is the amount that 
users would be willing to pay in excess of their actual 
expenditures. This is the sum of the users' consumer 
surplus (Smith, 1975; Menz & Wilton, 1983). 
Applications of the travel cost method uses visitation data 
from points of origin at various distances from the site. In 
TCM, it uses proxy for the prices of visiting outdoor 
recreational sites. The main premise of TCM is the time 
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and travel cost expenses that people incur to visit  
There is a growing body of literature focusing on 

ecotourism valuation in developing countries (Maille & 
Mendelsohn, 1993; Menkhaus & Lober, 1996; Navarro et 
al., 2010).  Studies use TCM so as to find the value 
attached to the environmental goods. Most of them used 
variables such as travel costs, income, travel time, age, 
substitute sites, distance traveled and country or place of 
origin (Tobias & Mendelsohn, 1991; Babu & 
Suryaprakash, 2009; Blaine et al., 2015). Costanza et al. 
(1997) valued the average annual global ecosystem 
services at US$ 33 trillion per year. They argued that if 
ecosystem services were actually paid for, in terms of 
their value contribution to the global economy, the global 
price system would be very different from what it is today. 
Menkhaus & Lober (1995) estimated the ecotourism cost 
on visiting Costa Rican rainforests to be US$ 1150 per 
visit, and the total yearly ecotourism value for the forest 
reserve at US$ 4·5 million. A similar study in Zimbabwe 
by Emiriya et al. (2013) estimated the consumer surplus 
at US$ 94,260,576 per year. The travel costs to the site, 
income of an individual visitor and substitute sites 
influenced visitations.  In the Great Barrier Reef of 
Australia, one of the world's most popular ecotourism 
sites, the recreational value of the reef ranged from US$ 
700 million to US$ 1.6 billion per year and the average 
value of visit ranged between US$ 350 and US$ 800 per 
visit (Carr & Mendelsohn, 2003). Ecotourism accounts 
for a large share of countries' gross domestic product and 
sustains the livelihood of many people in Kenya, 
Madagascar, Nepal, Thailand and Malaysia (Isaacs, 
2000). Benefits from recreational use of public lands, e.g. 
ecotourism, are typically estimated by means of non-
market valuation methods (Loomis, 1993). Khan (2004) 
in a study on demand for ecotourism and estimating 
recreational benefits from the Margalla Hills in Pakistan 
arrived at the economic benefit from recreation as 
PKR.23.3 million (US$ 0.4 million). The annual 
consumer surplus of the park was projected at PKR. 32.01 
million (or US$ 0.55 million). In a similar study in Ayubia 
National Park in Pakistan, Himayatullah (2003) estimated 
the annual monetary recreational value as PKR 200 
million. Similarly, in Philippines the recreational value of 
Mt Pulag National Park was estimated at US$ 1.25 
million (Navarro et al., 2010).  

In India, few studies have estimated the economic 
valuation of ecotourism.  Anitha & Muraleedharan (2006) 
estimated the economic valuation of ecotourism in 
Athirappily  Vazhachal forest areas of Kerala. The study 
revealed that the total affected forest area (AFA) is 
approximately 1.33 sq km. The total estimated value of 
the AFA was ̀ 50.9 million. The study also revealed that a 
one percent change in the visitor flow will lead to a 4.7 per 
cent change in the level of employment. In a similar study 
in the same region by Babu & Suryaprakash (2008) 
estimated the consumer surplus  at ̀ 100.4 million, and the 
mean Consumer surplus per trip at `315. Maharana et al. 

(2000) valued ecotourism of a sacred lake in Sikkim and 
estimated the sacredness value to US$ 30,186. Verma 
(2000) attempted to value forest stock of Himachal 
Pradesh in terms of physical and monetary terms. From 
the ecotourism perspective, the physical value was 
estimated to 6.66 million tourists and monetary value at 
`665,700 million. The study highlighted that these values 
go completely unrecorded in the state's accounting 
system.  

Menkhaus & Lober (1996) suggested that the results 
of the travel cost can be used to calculate new or higher 
Himayatullah (2003) in their study of economic valuation 
of the environment argue that if income level of visitors 
increase so will the recreational demand. The economic 
benefits which the local communities derive from 
ecotourism are employment opportunities, development 
associated with infrastructure like better road or 
transportation facility. An increasing number of scholars 
are hypothesizing that ecotourism's real connection to 
conservation comes through participation in ownership 
and management rather than through economic benefits 
(Stronza & Gordillo, 2008).
METHODOLOGY
Study Region and Data 

The study was conducted in Kodagu district, located 
in the Western Ghats of Karnataka state in India. It is one 
of the tiniest districts in India covering an area of 4102 Sq. 
Km. There are three Taluks in Kodagu, viz. Madikeri, 
Virajpet and Somwarpet.  Kodagu district is located on 
the slopes of Western Ghats Mountains, which is one of 
the 34 global biodiversity hotspots in the world because of 
high levels of endemism and endangered flora and fauna. 
Since Kodagu district comes under the “hot-spot” of 
biodiversity, it has been classified under the eco-sensitive 
zone (Karnataka State Tourism Department, 2009). The 

thBritish in the early 19  century introduced the concept of 
'Hill Stations' wherein they identified and developed 
select places in the hills as resorts to escape the summer 
heat (Bhatt, 2012). Kodagu is one such hill station famous 
for touristic sites like wild life sanctuaries, 
mountaineering, trekking and rafting. In Kodagu, there 
are three wild life sanctuaries and one national park. 

As of 2014, the Coorg Homestay Association (CHSA) 
has registered 173 homestays in the district. Out of these, 
39 homestays were selected following a random sampling 
procedure. The survey was conducted over a three month 
period from January to March 2015 covering all the three 
taluks of the district. In this study, to evaluate the 
recreational value, the travel cost method (TCM) is used 
for economic valuation. As this provides an acceptable 
economic measure of the social benefits of recreational 
activities for use values (Maharana et al., 2000). In order 
to assess the travel costs that individuals incurred in 
visiting each homestay, a sample of 39 visitors i.e., one 
per homestay were surveyed. The interviews were 
conducted at morning and evening hours of the day and 
during weekends to suit the availability of visitors. The 
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questionnaire consisted of two parts. The first part 
contained general information about the visitors 
including age, gender, education, annual income, 
employment status and family size. The second part 
covered details on the visitors travel cost, travel time, 
travel duration, distance travelled, number of days stayed 
in homestays, lodging expenses  and the recreational 
behavior.  
Count Data Regression

In the existing TCM literature, dependent variable is 
number of visits to the site. In this study, we have 
specifically used number of days stayed in homestays, a 
discontinuous variable. Precisely, it is a count number and 
not a decimal number. This implies that common 
econometric techniques like Ordinary Least Square 
(OLS) cannot be used in estimation. In such a situation 
count regression procedures are normally used to estimate 
travel demand (Creel & Loomis, 1990). The most 
common among these has been the Poisson regression 
procedure. The density function of Poisson distribution is 
as follows (Khoshakhlagh et al., 2013):

Where, y = number of visitor days and ë = number of 
travel expectation. In this distribution, the mean and 
variance are equal implying that they are equal to the 
distribution function ë. 
Model Specification

The main feature of Poisson distribution is that it does 
not include negative values. In our model, number of days 
stay in homestays is considered as the dependent variable 
which follows the Poisson distribution. For Poisson 
model, the number of travel expectation, E(y), is an 
exponential function from the effective variables on the 
travel. 

f(Xiâ)E(y) = ë = exp  ……..3
Specifically, the basic model for recreational demand 

for Kodagu homestay comprise of the number of days 
stayed in homestay and total members visited, forming 
the visitor days as the dependent variable; this as a 
function of factors such as the travel cost (roundtrip), 
annual income, years of schooling, age, gender, lodging 
expense and awareness of homestay through internet as 
the independent variables. The demand takes the 
following specific functional form:

Visitor days = â  + â  tc + â  age + â  gender + â  AI 0 1 2 3 4

+ â  edu + â  type of visit + â  awarofhs + â  lodgexp + 5 6 7 8

e  …………….4ij

Where, Visitor days (is number of days visitor stayed 
in homestay multiplied by the total number of visitors); tc 
= the travel cost (round trip from the visitors residence to 
and from the site excluding  lodging charges); age (in 
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years), gender (Male=1; otherwise=0); AI = the annual 
income of the visitor (INR); education (years of 
schooling); type of visit (Family visit=1; otherwise =0); 
awarofhs (awareness on homestay through internet=1; 
otherwise=0), lodgexp = lodging expenses paid by the 
visitors during their stay and e  is the error term. Both ij

economic theory and considerable experiences of 
scholars have shown that demographic and other 
independent variables influence recreation visitation and 
hence included in the model.  Intuitively, age appears to 
be an important determinant of demand for homestay visit 
and is expected to be inversely related. Gender is another 
determinant and it is expected that men are more likely to 
visit than women. With regard to education, people with 
higher education, it could be said, appreciate outdoor 
nature-based activities more than people with less formal 
education. Generally, income is expected to have positive 
correlation with participation in outdoor recreation 
activities. It is expected that the number of visitor days at 
homestay will increase with an increase in household 
income. 

The details of variables presented in the Table 1 
indicates that average age of the respondents was 33.23 
years. The sample respondents were mainly males (64 per 
cent). The average annual net income of respondents was 
INR 898,718 indicating that persons belonging to higher 
income strata were staying at homestays. The educational 
level of respondents were high with a mean value of 16 
years of schooling. Most of the respondents were 
employed in private sector (67 per cent) and 13 per cent 
were students and the remaining 20 per cent were either 
employed in government or public sector organizations or 
retired individuals or having own business. This indicates 
that persons working in corporate sector dominate 
visitation to ecotourism areas as compared to others 
sectors. 
Estimation of Consumer Surplus (CS)

Estimating Consumer Surplus, by integrating the 
demand function, is crucial and is achieved by 
considering Visitor days = f (Travel cost)………5

The two-dimensional demand function resulting in 
inverse relationship between the visitor days and travel 
cost are employed, ceterus paribus. Thus, consumer 
surplus is being obtained from an integration of a sub-
curve of demand inverse function which is more than the 
average of travel cost.  In the reviewed literature,  -1/â  1

coefficient is used to estimate the consumer surplus for 
each visit (Anoop & Suryaprakash, 2008; Englin et al., 
2011; Khoshakhlagh et al., 2013; Blaine et al., 2015). In 
this study, since the dependent variable is visitor days, 
dividing the coefficient by average value of visitor days 
will give the consumer surplus for each visitor. 
RESULTS AND DISCUSSION
Descriptive Details of the Visitors 

In arriving at the travel cost and estimating the 
recreational demand for Kodagu homestays, the 
information relating to visitors point of origin, travel 
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Figure 1. Generalized demand function showing 
consumer surplus and travel costs

 (Source: Adapted from Blaine et al., 2015)

Variables (units) Description Units Mean Std. Deviation

Travel cost round trip from the visitors' residence to and 
from the site excluding lodging charges

Distance 
measured in km

3008.24 4105.25

Age In years Years 33.23 8.54

Gender Male or female Dummy variable
Male =1, 
Otherwise =0

0.64 0.48

Annual income Average annual income of the visitor (INR) In INR 898718 692867

Education Years of schooling Number of years 
of schooling

16 1.03

Type of visit to 
homestay;

Family visit or otherwise Dummy
Family visit =1, 
otherwise =0

0.41 0.49

Awareness of 
homestay

Get to know about homestay through internet 
or any other source

Dummy internet 
=1; otherwise =0

0.38 0.49

Lodging expenses paid by the visitor during their stay In INR 1543 595.43

Table 1. Descriptive statistics of variables used in the travel cost model

One US$ is equal to `61.64 INR as prevailed during data collection period

distance (km), travel time, travel cost, number of visits, 
number of days visitors staying in homestay and total 
members visited the homestay were elicited from the 
respondents. Most respondents hailed from Karnataka 
(74.36 per cent) but from different districts and the rest 
(25.64 per cent) were from different parts of the country. 
The average distance travelled to reach Kodagu is 388.5 
km, and the average hours of travel is 13.34 (Table 2). On 
an average, visitors stayed for two days in a homestay and 
comprised of four members.  The average travel cost for 
each visitor worked to ̀ 3008.24.  

The visitors preferred homestay over the hotels for 
reasons such as personalized trekking, rafting, and 
plantation walk, guided bird-watching, relaxation, 
reading and writing in a homely environment. The rating 

Particulars Mean Standard 
deviation

Travel distance (km) 388.58 3.81

Hours of travel 13.34 4.51

No. of days stayed in Homestay 2.03 0.81
1Travel cost 3008.24 4105.25

Total members visited 4.33 1.56

Number of times of visit 1.35 .77

Table 2. Travel details of the visitors 

1Travel cost: includes only transportation cost excluding lodging, food, 
shopping and other incidental charges

of different recreation activities revealed that 51 per cent 
of the respondents rated trekking as excellent, 56 per cent 
rated plantation walk and bird-watching and spotting 
wildlife as good and 43 per cent rated homestays as an 
excellent place for relaxation, reading and writing 
activities. These leisure activities play a key role in 
satisfying visitors' passive recreational demand for 
socializing, improving health and escaping from a 
stressful urban lifestyle (Chen & Jim, 2011). These results 
are in line with the major factors identified by Jamal et al. 
(2011) and Vishwanatha & Chandrashekara (2014) in 
influencing the rise of ecotourism. To ascertain, what 
really attracted the respondents to Kodagu, the 
respondents were asked to rate the options like serene 
environment, scenic beauty, wild animals, birds, and visit 
to temples as very important, important and unimportant. 
Most respondents rated scenic beauty (92 per cent) and 
serene environment (89 per cent) as very important 
attractions followed by spotting wild animals (79 per 
cent) and bird-watching (61 per cent).  
Determinants of Recreation Demand for Homestays

As the recreation service offered by the homestays in 
the ecotourism site is an intangible benefit which cannot 
be estimated by using usual market parameters, an 
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Explanatory variables Coefficient Std.error P-value

Travel cost -0.00002 0.00001 *0.084
Age -0.00075 0.00945 0.937
Gender (male=1; otherwise=0) 0.33819 0.13419

**0.012
Ln annual income 0.03800 0.12652 0.764
Education 0.24296 0.06457 ***0.000
Type of visit (Family visit=1; otherwise =0 0.39592 0.15486 **0.011
Awareness of Homestay (through internet=1) -0.49499 0.14816 ****0.001
Lodging expenses -0.00033 0.00010 **0.002
Constant -1.87212 1.75334 0.286

Table 3. Results of the poisson regression 

***, ** and * Significant at 1, 5, and 10 per cent level, respectively

indirect method of valuation based on travel cost of the 
visitors was used. The travel costs of the visitors are 
considered as their sacrifice to gain recreation benefits. 
The variables chosen for the analysis of the recreation 
demand are indicated in Table 3. The results show that 
travel cost, gender, family visit, education, lodging 
expenses and awareness of homestay are significantly 
associated with the visitor days (dependent variable). The 
coefficient of travel cost is negative and statistically 
significant. As expected, high travel costs incurred by 
individuals are inversely related to visitor days in 
homestays. It implies that the higher the travel cost paid 
by the visitor to reach homestay in Kodagu, the lesser 
number of days the visitors stay in the homestay.  Thus, it 
can be inferred that there is less demand to visit the 
homestays in Kodagu by those visitors who reside far 
away as the cost of travel increases as compared to those 
who live closer to Kodagu. This has been substantiated by 
our results as only 25.64 per cent of the visitors hailed 
from different parts of the country travelling a mean 
distance of 388.58 km (Table 2). In addition to travel cost, 
education exerted positive impact on visitor days as 
expected. Visitors with higher education level (graduates 
and above) visited homestays more. This implies that an 
increase in years of schooling has a positive influence on 
visits to homestays. Over 67 per cent of visitors were 
privately employed, who prefer leisure travel, to escape 
from the busy city life, which is in line with the study of 
Jamal et al. (2006) relating to Malaysian homestay 
tourism.

Gender variable has a positive relationship with the 
visitor days. Normally, visits by males to homestays are 
higher compared to females. It is clearly observed that 
group visits of male youngsters are more compared to 
female youngsters. The relation between annual income 
and visitor days is positive but it is statistically non 
significant. The result also revealed that lodging expenses 
are negatively related to the visitor days. This is as 
expected and implies that with an increase in lodging 
expenses, visitors are less likely to stay in homestays and 
consequently the visitor days will decrease. Dummy for 
family visit is positively related to visitor days implying 

that if tourists visit with family, visitor days are likely to 
be more. The dummy variable used to capture the 
awareness of homestays (dummy internet=1) is 
negatively related to visitor days. It is understandable as 
promotion of homestays in Kodagu is mainly through 
word-of-mouth and less through websites as internet 
connectivity is a problem in the region.  
Consumer Surplus

The consumer surplus calculated from the Poisson 
regression worked to 4295.74 per visitor, with average 
travel cost incurred for an individual valued at `3008.24. 
This indicates that visitors are willing to pay to enjoy the 
environmental resources like serene environment, scenic 
beauty, birds and wild animals attractions of Kodagu. 
Also, it provides the value of benefits that visitors gain by 
visiting homestays in Kodagu. In a similarly study by 
Anoop & Suryaprakash (2008) relating to Ashtamudi 
estuary in south India, the consumer surplus per visit was 
`83.33. Maille & Mendelsohn (1993) estimated the 
consumer surplus for visiting Madagascar between US$ 
265 to 349 for each visitor. Our estimates compare 
favorably with the estimated value of visitors to the 
natural forests of southern Western Ghats of India, 
estimated at `5016 per visit (Anitha & Muraleedharan., 
2006). The value differs with the ecotourism sites; AUD 
20 or less in Mareeba wetland reserve in Queensland 
(Tisdell, 2010)  and  US$1150 per visit to tropical 
rainforests of Costa Rica (Menkhaus & Lober 1995). Our 
consumer surplus estimate is much lower compared to the 
consumer surplus of sacred lake in Sikkim, India 
estimated at `63042 (Maharana et al., 2000) and 
`18,689.09 national park in Bharatpur, India (Chopra et 
al., 1997).
CONCLUSIONS AND SUGGESTIONS

The individual travel cost method is used to extract the 
value of recreationists visiting homestays through their 
revealed preferences. In this study, we obtained a sample 
of visitors who visited and stayed in Kodagu homestays. 
The visitors invariably came for ecotourism in Kodagu 
and hence the estimated value of travel cost represents the 
value that these tourists' place on visiting an ecological 
bio-diverse landscape. It also implies that ecotourism 
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recreation in the homestays is satisfying the wants of the 
tourists in an amiable atmosphere. The average amount 
charged at homestays worked to `1543 per person for 
each night which included lodging and breakfast. It 
appeared that the charges at the homestays could rise in 
light of future demand. If the homestay charge is 
increased, it is likely that the local people could 
substantially raise the interest in conserving these sites 
and invest in the expansion of their homestay capacity 
thereby avoiding the extensive and rampant construction 
of resorts and hotels that are unlikely to provide direct and 
long-term benefits to the livelihood of the communities in 
Kodagu.

The results of the study indicated that the young 
visitors in the age group of 30s dominated the homestays. 
The average travel cost for tourists availing Kodagu 
homestays was `3008 with an estimated consumer 
surplus of `4295.74 per visitor.  Education, gender and 
family visit were found to positively influence the visitor 
days to the homestays, whereas, travel cost and lodging 
expenses exerted negative influence on the visitor days. 
As expected, the growth in homestay tourism may 
increase the consumer surplus, but this may be at the cost 
of disturbing serene environment, scenic beauty, 
biodiversity of birds and animals, and ecotourism sites.  

Ecotourism is a steadily growing sector in the Western 
Ghats particularly in Kodagu and a catalyst for an 
alternate form of tourism development. However, given 
the location and size of the district, its ecological carrying 
capacity is low. As such, the sudden spurt of tourists are 
likely to endanger the biodiversity and increase waste that 
would degrade the pristine environment. These fall-outs 
should be tackled by involving the local administration 
and communities. Therefore, it would be appropriate to 
justify that given the ecotourism activities and associated 
nature conservation endeavors, policy support from the 
government is essential for the sustainability of 
ecotourism in Kodagu. 
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ABSTRACT
This paper employs stochastic frontier technique to investigate the farm specific technical efficiency in paddy cultivation in Punjab. 
Farm level data taken at two points of time from the 'cost of cultivation' scheme was analysed for this purpose. The analysis reveals 
that on sample farms, 86.7 per cent and 97.5 per cent variation in paddy output in 2001-02 and 2011-12 respectively was on account 
of the farm level differences in technical efficiency. Overtime the average level of technical efficiency in paddy cultivation had 
declined marginally from 86 per cent in 2001-02 to 83 per cent in 2010-11. Results on second step regressions relied on two-limit 
Tobit model indicate that during 2001-02, farm level efficiency differences in paddy cultivation were explained significantly by size 
of operational area, tenancy level, area under paddy, education, level of fragmentation and regional effect. Similarly, area under 
paddy, age of farmer, investment in irrigation and level of fragmentation were the significant factors in determining the level of 
technical efficiency among the farmers in 2011-12. 
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INTRODUCTION
Paddy is the second most important crop after wheat in 

Punjab and accounts for 68 per cent of total cropped area 
in kharif season. The area under paddy has increased ten 
folds during last five decades by replacing crops like 
cotton, maize, jowar, Bajra and kharif oilseeds and pulses. 
During 2014-15, area under rice was 28.94 lakh hectares 
with the total production of 111.07 lakh tonnes which 
accounted for 6.96 and 10.52 per cent of national area and 
production respectively. The per hectare productivity of 
rice at 3838 kg was observed to be the highest in the 
country. The contribution of Punjab towards central pool 
of rice was 28-41 per cent in the last two decades; hence it 
has a significant impact on national food policy. The new 
farm technology envisaging high yielding varieties, 
assured irrigation, use of chemicals, development of 
infrastructure and effective implementation of price 
policy were the main contributing factors towards this 
tremendous growth of rice economy in the state.  

However, due to intensive use of inputs the cost of 
production had increased considerably which resulted in 

the shrinking of farm incomes. Furthermore, 
overutilization of resources like land, water and chemical 
fertilisers has caused serious environmental problems 
which have very high shadow costs on society. Further, in 
the absence of any major breakthrough in agricultural 
technology in last about two decades, despite increased 
use of inputs the yield levels are observed to be 
plateauing. The slowdown in yield levels is attributed, 
among other things, to low efficiencies in the production 
process, non-availability of new technologies and 
resource degradation associated with input  
intensification. These events are putting economic 
pressure on paddy growers and there is a need to evaluate 
the input-output relationship in terms of technical 
efficiency for further interventions.

The measurement of efficiency, both technical as well 
as allocative has an important role in policy implications 
on many accounts. Efficiency is an important concept in 
production economics when resources are constrained 
and opportunities to adopt better technologies are 
competitive (Gaddi et al., 2002). Studying efficiencies 
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help in understanding the current performance and 
opportunities to improve the production performance of 
crops. It has been observed that it is possible to raise the 
productivity of crop without actually raising the input 
application (Ali & Choudhary, 1991; Umesh & Bisalaiah, 
1991; Gaddi et al., 2001).Improving technical efficiency 
is an important step to reaping the potential benefits of the 
existing technology rather than embarking for new 
technology (Kalirajan et al., 1996). It is possible to raise 
the productivity of crops without raising the input 
application (Shanmugam & Venkataramani, 2006). In this 
context, the study of input use efficiency acquires a 
special importance to determine whether there exists an 
unexploited potential for increasing farm incomes by 
optimising use of various farm inputs. Equally important 
is to address the problem through the identification of 
various factors resulting infarm-specific or enterprise 
specific production inefficiencies. In this context the 
present study has been taken to evaluate the farm level 
technical efficiency of paddy production in Punjab state 
and to determine the factors contributing towards it. 
DATA AND METHODOLOGY

To achieve the objectives of study, the cross-section 
inputs - output data for paddy cultivation along with 
socio-economic aspects of farm households in Punjab 
were taken from the centrally sponsored project 
“Comprehensive scheme to study the cost of cultivation 
of principal crops in Punjab”. This project is being 
managed by the Department of Economics and Sociology, 
Punjab Agricultural University, Ludhiana since 1970-71. 
Under this scheme, the Punjab state is divided into three 
agro-climatic zones and from each zone the sample 
farmers were selected using three stages stratified 
sampling technique, with tehsil as stage one, a village or 
cluster of villages at stage second and operational 
holdings within the cluster as the third and final stage of 
the sample. From each cluster, a sample of 10 operational 
holdings, two each from the five size classes viz. marginal 
(<1 ha), small (1-2 ha), semi-medium (2-4 ha), medium 
(4-6 ha) and large (>6 ha) were selected. Thus, 300 farm 
holdings were selected from the 30 tehsils of the state to 
study the cost of cultivation of principal crops. To study 
the overtime changes, the two normal agricultural years, 
i.e. 2011-12, the recent one for which data was available, 
and 2001-02 were selected.
Technical Efficiency

Technical efficiency at the farm level for paddy was 
obtained by using stochastic frontier production function 
with Cobb-Douglas form. The stochastic production 
frontier model was simultaneously published by Meeusen 
& Van den Broeck (1977) and Aigner et al. (1977).Since 
then there has been considerable research to extend the 
model and explore exogenous influences on producer 
performance. Frontier production functions are important 
for the estimation of technical efficiencies of individual 
firms in an industry and their applications include both 
cross-sectional and panel data (Battese & Coelli, 1991). 

Stochastic frontiers assume that part of the deviations 
from the frontier is due to random events (reflecting 
measurement errors and statistical noise) and part is due 
to firm-specific inefficiency (Battese & Coelli, 1991; 
Coelli et al., 2005). The R Frontier Package 1.0 (Coelli et 
al., 2013) was used to estimate the maximum likelihood 
estimates as well as the technical efficiencies of 
individual farms.

The stochastic frontier production function of Cobb-
Douglas form is given by,

Where,
th -1Y= Output of i farmer in q ha

th  X = vector of j  inputj

The input variables defined in the model are as 
follows,

X = Area under crop in hectare1
-1X = Casual labour in hours ha2
-1X = Family labour in hours ha3

-1X = Tractor use in hours ha4
-1X = Cost of seedling in ̀  ha5

-1X = Nitrogen in kg-nutrients ha6
-1X =Phosphorus in kg-nutrients ha7

-1X = Potash in kg-nutrients ha8

D = Regional dummy for zone I1

D = Regional dummy for zone II2

and,
thâ = Estimated coefficient of j  input1 

v = A a symmetrical random term and i 

assumed to be normally distributed 
u = Farm specific technical inefficiency assumed to i

follow a half normal distribution
A producer faces own stochastic production frontier f 

(X , â) exp (v ); a deterministic part f (X , â) common to all i i i

producers and producer specific part exp (v ). The farm i

specific technical efficiency can be given as,

Where, 
f = Cobb-Douglas form of the production function
TE = Technical efficiency of individual farm

(0< TE ,≤1) i

Determinants of Technical Efficiency
According to Greene (2011) and Hossain (1988), as 

the technical efficiency indices are bounded between 0 
and 1, thus, for estimation of inefficiency effects two-
limit Tobit model should be used. Wooldridge (2010) 
noted that traditional methods of regression are not 
suitable for censored data since the variable to be 
explained is partly continuous and partly discrete. OLS 
analysis might have generated biased and inconsistent 
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estimates of the model parameters. Gujarati (2003) found 
that estimating the model using OLS would produce both 
inconsistent and biased estimates. This is because OLS 
underestimate the true effect of parameters by reducing 
the slope. Krasachat (2004) explained that OLS 
regression might lead to subjective parameter estimates. 
Given the statistical differences in the production 
systems, the pooled stochastic frontier or the error 
component model might be considered inappropriate for 
policy application (Battese et al., 2004). Therefore, 
maximum likelihood estimate is recommended for Tobit 
analysis. Compared to the stochastic frontier, the Tobit 
model offers an improvement in the ability to explain 
technical efficiency. Sometimes in one-stage estimation, 
inclusion of some farm specific variables led to wrong 
signs and statistical insignificance of other parameters 
due to correlation with input parameters. The Tobit model 
eliminates the correlation and yields more parsimonious 
results. Thus, in present study the determinants of the 
technical efficiency are estimated through censored 
regression (two-limit Tobit model). The “second step” 
estimation given by Bravo-Ureta & Pinheiro (1993) was 
used for the purpose. Also, the natural logarithm of 
investment was taken to normalise data to be fitted in the 
model (Bravo-Ureta & Pinheiro, 1997).The following 
model is used for two-limit Tobit regression using the R 
“censReg” package (2013).

Where,
thì  = Technical efficiency score for the i  farmeri

Z = Vector of kth independent socio-economic k 

variable postulated to influence efficiency
The independent variables defined in the model are as 

follows,
Z = Operational area (ha)1

Z = Tenancy status (Index)2

Z = Area under paddy (% during kharif season)3

Z = Age of the farmer (years)4

Z = Education level of farmers (Score)5

Z = Household size (No.)6

Z = Family labour use (per cent in total labour use)7
-1Z = Investment on machine and implements (`ha )8

-1Z = Investment on irrigation structures (`ha )9

Z = Fragmentation level (index)11

D = Dummy for zone I1

D = Dummy for zone II2

And,
â = Parameters associated with the independent 

variables to be estimated
?  = Independently distributed error term assumed to i

be normally distributed with zero mean and constant 
variance.

The observed ì defined by the following generic 
measurement equation,

The model assumes that there is an underlying 
stochastic index equal to (Zi â + ? ) which is observed only i

when it is some number between 0 and 1. The dependent 
variable is not normally distributed since its values range 
between 0 and 1. The empirical Tobit model for this study, 
therefore, takes the following form,

The marginal effects of the truncated expected value E 
* *(ì  | a < ì  <b) measure the changes in µ , with respect to i i i

changes in the regressors for which µ is not at a boundary.i 

RESULTS AND DISCUSSION
The farm-specific measures of technical efficiency in 

paddy were based on the estimated parameters of the 
stochastic frontier production function. The maximum 
likelihood estimates (MLE) along with the relevant 
statistics of the estimated stochastic production function 
in 2001-02 and 2011-12 are presented in Table 1. It was 
observed that MLE of insecticide, nitrogen, area under 
paddy and tractor use during 2001-02 and insecticide and 
nitrogen during 2011-12 were positive and statistically 
significant, which suggested that efficiency in paddy 
production would have improved by increasing the level 
of these inputs. However, the coefficient of phosphatic 
fertiliser and casual labour use in 2011-12 were found to 
be negatively significant indicating overuse of these 
resources which needed to be curtailed for improved 
efficiency in paddy cultivation. However, use of family 
labour, seedling cost, potash application and regional 
effect of zone-II were found to be non-significant in 
determining the paddy output during both of the study 
years.

2The variance ó  for model of both the years was found 
to be statistically significant indicating that models are 
stochastic rather than deterministic. The estimated 

2 2variance parameters ó  and ó  for 2001-02 were found to u v

be significantly different from zero which indicated that 
the inefficiency in paddy production was not due to 
chance alone but due to individual inefficiency. However, 

2in 2011-12 the significant variance parameter ó  and non-u
2significant ó  implied relatively strong error term during v

this year. Further, the value of ë (lambda) which depict the 
degree of asymmetry in the distribution of composite 
error term (E = v -u ) was found to be greater than one i i i

(2.55 in 2001-02 and 6.21 in 2011-12) and significant. 
The value of ë indicated the existence of a high degree of  

technical inefficiency and dominance of one-sided error 
component u in E . The value of ã was found very close to i i

one (0.975) in 2011-12 which indicated the dominance of 
efficiency effect over random error was relatively higher 
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in this year as compared to 2001-02.
Further, for verification of inefficiency, the parameter 

2var(u)/ ó  was estimated and found to be greater than one v

(2.37 and 14.01 in 2001-02 and 2011-12 respectively). 
2The value of var(u)/ ó  suggested that variance of the v

observed output beneath the stochastic frontier was 2.37 
times and 14.01times of the variation of the yield on the 
frontier itself in 2001-02 and 2011-12 respectively. The 
variance ratio ã (gamma) for both the years was found to 
be statistically significant at one per cent level of 
significance. The value of ã implied that 86.7 per cent and 
97.5 per cent variation in paddy productivity could be 

attributed to technical efficiency during 2001-02 and 
2011-12 respectively. 
Technical Efficiency Level of Farmers 

The percentage distribution of technical efficiency of 
various categories of farmers as well as for the aggregate 
sample of farmers in paddy production during 2001-02 
and 2011-12 with their descriptive statistics has been 
presented in Table 2. The results illustrated that during 
2001-02 for overall sample, concentration of farmers at 
highest efficiency level (> 90 per cent) was 39.81 per cent. 
Further, 39.32 per cent farmers operated in 80-90 per cent 
range , 14.56 per cent in 70-80 per cent range and only 
4.17 per cent farmers operated at lowest range. During 
2011-12, the proportions of farmers operating at the 
above ranges of technical efficiency were 24.2 per cent, 
42.01 per cent, 21.92 per cent and 11.74 per cent 
respectively. Nearly similar observations can be seen for 
different size-groups of farmers. The analysis revealed 
that while in 2001-02, the largest proportions of farmers 
were operating at 90-100 per cent level, in 2011-12 the 
highest proportion of farmers operated at 80-90 per cent 
level. The least proportion of farmers in both the study 
years was operating at lowest range (below 60 per cent ). 
Further, a significant proportion of farmer (in all 
sizegroups along with overall sample) operating in 90-
100 per cent range of technical efficiency shifted to the 
relatively lower ranges of 80-90 per cent and 70-80 per 
cent range. Percentage of overall farmers operating at the 
highest range of technical efficiency (90-100 per cent) 
decreased significantly over the study period. 

The mean technical efficiency of the overall farmers 
which was observed to be 86 per cent in 2001-02 
decreased to 83 per cent in 2011-12. This indicated that in 
the study period, the unexploited potential of paddy 
productivity on overall farms in Punjab had increased by 
3 per cent. During 2001-02 the lowest average technical 
efficiency level (85 per cent) was noted to be associated 
with Category-IV farmers while in 2011-12 the least 
mean efficiency (82 per cent) was observed on Category-
I, III, and V farms. From the descriptive statistics revealed 
that the difference between most efficient and least 
efficient farmer was highest in the case of semi-medium 
and Category-V farmers in 2001-02 and 2011-12.The 
least gap of technical efficiency in 2001-02 and 2011-12 
was observed with category I and small farmers in 2001-
02 and 2011-12 respectively.
Determinants of Technical Efficiency

Frontier production function analysis revealed the 
presence of significant differences of technical efficiency 
in paddy production on the sample farmers. This implies 
that under available production technology some farmers 
were able to achieve higher level of technical efficiency in 
comparison to their other counterparts. This discrepancy 
could be due to many factors which need to be identified. 
The relationship between technical efficiency score and 
the farm specific socio-economic variables was estimated 
trough employing the two-limit Tobit model and the 

Parameters 2001-02 2011-12

Intercept ***3.355
(0.380)

4.074
(0.464)

***

Area under paddy (ha) 0.039
(0.017)

** -0.011
(0.010)

-1Casual labour (man-hours ha ) -0.016
(0.034)

-0.063
(0.027)

**

-1Family labour (man hours ha ) 0.009
(0.017)

-0.009
(0.018)

-1Tractor use (hours ha ) 0.064
(0.025)

*** -0.023
(0.023)

-1Seedling (`ha ) -0.041
(0.050)

-0.038
(0.045)

-1Nitrogen (kg-nutrients ha ) 0.130
(0.053)

** 0.121
(0.042)

***

-1Phosphorous (kg-nutrients ha ) -0.011
(0.008)

-0.007
(0.003)

**

-1Potash (kg-nutrients ha ) 0.002
(0.012)

0.006
(0.006)

-1Insecticide (`ha ) 0.057
(0.023)

** 0.043
(0.012)

***

D  (Dummy for zone I)1 -0.090
(0.039)

** -0.006
(0.022)

D  (Dummy for zone I)2 0.022
(0.033)

0.013
(0.021)

2ó 0.077
(0.012)

*** 0.044
(0.006)

***

2ó u 0.067
(0.014)

*** 0.043
(0.007)

***

2ó v 0.010
(0.003)

*** 0.001
(0.001)

ë 2.554
(0.650)

*** 6.210
(3.081)

**

2var(u)/ ó v 2.37 14.01

ã 0.867
(0.059)

*** 0.975
(0.024)

***

Log likelihood 64.83*** 149.25***

Number of observation 219 206

Table 1. Maximum likelihood estimates of stochastic 
frontier production function for paddy crop, 
2001-02 and 2011-12, Punjab

*, ** and *** significance at 10, 5 and 1 per cent level. 
Figures in the parentheses indicate standard error
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results are presented in Table 3.

Amongst the different determinants, the size of the 
operational area was found to be positive and significant 
during 2001-02, which indicated that farmers with large 
operational area were more efficient in producing paddy. 
However, during 2011-12, the coefficient of this variable 
was observed to be non-significant. Estimated 
coefficients of two-limit Tobit model revealed that during 
2001-02 the relation between the level of tenancy and 
technical efficiency level was positively significant while 
it was non-significant for 2011-12. The positive 
relationship of level of tenancy with technical efficiency 
of farmer might have been result of the operational area 
enhancing effect of tenancy. 

Another important determinant was the education 
level which was found to be positive and significant in 
2001-02 and was in consonance with the studies of Suresh 
& Reddy (2006), Debebe et al. (2015), Sibiko et al. (2013) 
and Bashir et al. (2005).The education provides edge to T
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Parameter 2001-02 2011-12

Intercept 0.8129
(0.0837)

*** 0.6326
(0.1039)

Operational area (ha) 0.0076
(0.0033)

**
0.0019

(0.0028)
Tenancy status (Index) 0.0006

(0.0003)

* 0.0000
(0.0003)

Area under paddy (Per cent 
during kharif season)

0.0008
(0.0003)

*** 0.0012
(0.0003)

***

Age of the farmer (Years) 0.0002
(0.0006)

-0.0011
(0.0005)

**

Education level (Score) 0.0129
(0.0063)

** 0.0074
(0.0056)

Household size (No.) 0.0024
(0.0027)

-0.0022
(0.0029)

Family labour (Per cent in total 
human labour)

0.0002
(0.0004)

0.0004
(0.0006)

Investment on machine and 
-1implements (`ha )

0.0012
(0.0049)

0.0067
(0.0067)

-1Investment on irrigation (`ha ) -0.0062
(0.0073)

0.0147
(0.0059)

***

Level of fragmentation (Index) -0.0290
(0.0138)

** -0.0139
(0.0043)

***

D  (Dummy for zone I)1 -0.0295
(0.0187)

*
-0.0090
(0.0181)

D  (Dummy for zone II)2 -0.0138
(0.0190)

0.0082
(0.0193)

Sigma 0.0951
(0.0046)

*** 0.0890
(0.0044)

***

Log likelihood 203.55 205.95
Number of observations 218 206

Table 3. Coefficients of the determinants (two-limit Tobit 
model) of technical efficiency of paddy farmers, 
2001-02 and 2011-12, Punjab

*, ** and *** Significant at 20, 10 and 5 per cent level, respectively
 Figures in the parentheses indicate standard error
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farmers through improving their understanding of new 
production technology and getting information from 
various sources. Thus it helps in reducing inefficiencies to 
a great extent. The Tobit model suggested that while for 
2001-02 the coefficient of age of farmer was found to be 
non-significant, the coefficient for 2011-12 indicated a 
significant negative influence of age on technical 
efficiency which was in line with the studies of Kibaara 
(2005), Sibiko et al. (2013) and Misra & Misra 
(2014).Thus, ability of younger farmers to respond to new 
technology enables them to achieve higher level of 
technical efficiency. Fragmentation which is considered 
to be a major determinant was found to have a significant 
and negative impact in determining the technical 
efficiency of farmers in paddy production. The highly 
fragmented land inhibits the use of improved 
technologies more efficiently thus resulting into lower 
levels of technical efficiency. This negative relation of 
fragmentation with level of efficiency has also been 
observed by Manjunatha et al. (2013); Tan (2005). The 
analysis revealed that in 2001-02 and 2011-12 the 
coefficient of the area under paddy was positive and 
significant in influencing technical efficiency. Thus, 
technical efficiency of paddy farmers increased with the 
increase in the area under study crop which might be 
equipped with relatively better infrastructure/investment. 
Similarly, an investment on irrigation, one of the crucial 
factors in paddy was observed to be having positive and 
significant effect on the farm level technical efficiency of 
farmers in 2011-12. In 2001-02, the dummy for zone I was 
negative and significant, which pointed to the fact that the 
region specific effect of zone I had inverse effect on 
technical efficiency of farmers.
CONCLUSIONS

The present study investigated the farm specific 
technical efficiency in paddy production and its 
determinants of paddy crop in Punjab using stochastic 
frontier production function and a two-limit Tobit model 
at two points of time i.e. 2001-02 and 2011-12. The 
analysis of cross-section input-output data of paddy taken 
from cost of cultivation scheme revealed a considerable 
degree of inefficiency in paddy cultivation in Punjab 
during both of the years. The study indicated that the 
inefficiency was mainly due to farmer's own decision 
regarding input use in both the years but this effect was 
higher in 2011-12 as compared to 2001-02.The mean 
technical efficiency across five size categories was more 
or less equal but the proportion of these farm categories 
differ at various efficiency levels. The presence of about 
17 per cent unexploited productivity potential in paddy 
during 2011-12 suggested that paddy production in the 
state can be further increased by improving the farm 
specific technical efficiency. The analysis of determinants 
of technical efficiency revealed that during 2001-02, 
while the total operational area of the farmer, land leasing-
in activity, education level of farmer and percentage of 
area under paddy had significantly positive influence on 

technical efficiency, the level of fragmentation and 
regional effect of zone I were having negative impact in 
this regard. Similarly in 2011-12, the factors having a 
positive impact on the technical efficiency in paddy 
included investment on irrigation and proportionate area 
under paddy while age and fragmentation index had a 
negative effect. Overall study suggests need for 
increasing the operational farm size which can be 
achieved by changing the land tenancy laws in line to 
create liberalised land lease market in the state. Further 
policies on avoiding land fragmentation and enhancing 
education level of farmers may be of great help in 
increasing the farm specific technical efficiency in crop 
production.
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ABSTRACT
This study was conducted in Saurashtra region of Gujarat state during 2014-15. Two districts viz., Jamnagar and Junagadh has 
been selected randomly and primary survey was carried out with the help of pre-tested comprehensive interview schedule following 
stratified random sampling covering 240 sample farmers. The analysis was carried out using stochastic frontier production 
function and other regression techniques. The study has revealed that seed, total labour & nitrogen have a positive and significant 
influence on groundnut yield. Technical efficiencies ranged from 55.53 to 99.99 per cent, with a mean of 85.49 per cent, indicating 
that on an average the realized yield among farmers can be increased by 15 per cent in the region with the available technology and 
resources alone, without the use of any additional resources. Besides, it was also found that the co-efficient of groundnut acreage 
has the most influential determinants of technical efficiency. It is essential that proper management and allocation of existing 
resources and technology can lead to significant improvement in groundnut productivity levels further supported timely availability 
credit and other inputs.
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INTRODUCTION 
Groundnut (Arachis hypogeae L.) is considered to be 

one of the most important oilseed crops in the world and 
particularly in India. Gujarat is the largest producer of 
groundnut with around 38 per cent of share in India. 
Groundnut plays an important part in agricultural and 
industrial economy of the Gujarat state. Saurashtra 
region, which is known as Groundnut bowl of India has 
greater importance for groundnut as it accounts for 85 per 
cent of the groundnut area of the state.

The average yield level in India is better than the world 
average of 1648 kg/ha, but still it is much lower than the 
world's highest productivity levels as that of USA (3380 
kg/ha); Egypt (3252 kg / ha), and China (3152 kg/ha) 
(Anon., 2014a & 2014b).  One important reason for lower 
productivity is that many farmers are illiterate and 
inadequate physical infrastructure, unscientific farming, 
difficulties in understanding and adoption of new 
technologies and therefore, fails to exploit fully the 
potential of a technology and make allocative errors 

(Sharma & Datta, 1997; Thomas & Sundaresan, 2000). 
Thus, the efficiency in production increasing with 
assumes greater significance in attaining potential output 
at farm level.

Groundnut production needs to be increased by 
increasing yield levels, as area under crop may not 
substantially increase. From the view point of increasing 
area and yield, with other strategies for increasing 
production levels. There is a need to evolve alternative 
policy option for increasing production level of 
groundnut. While the emphasis on the development and 
the choice of the technology is not unwarranted, at the 
same time treating the use aspect of available technology 
as inconsequential may not be desirable. Hence, the use 
aspect of technology also needs great attention, periodical 
reviews and studies as like as technology development. 
Thus, improvement in technical efficiency is a potential 
source of further productivity growth. Embarking on new 
technologies is meaningless unless the existing 
technology is used to its full potential (Kalirajan et al., 
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1996). The analysis of variation between the potential and 
actual yields on the farm, given the technology and 
resource endowment of farmers, provide better 
understanding of the existing farm conditions.

To overcome the dependence of the country on 
imported vegetable oils, the prospects of the farmers 
engaged in oilseed cultivation should be encouraged.  The 
farmers should keep pace with fast changing technology, 
economic reforms, consumer awareness and new export-
import policies for agricultural commodities. Hence, 
there is need to increase in agricultural production 
through increase in production efficiency with given 
various scarce resources. Hence, it is important to 
emphasize on efficient use of scarce resources which have 
alternative uses. Thus, technical efficiency in production 
of a crop assumes paramount importance.

In view of the above, the present study was undertaken 
with the following specific objectives viz., to examine the 
resource use efficiency in groundnut production; to 
analyze technical efficiency and to determine the factors 
influencing groundnut production in Saurashtra region of 
Gujarat state.
METHODOLOGY

Groundnut is intensively grown in the Gujarat, in 
which Saurashtra region alone accounts for about 80 per 
cent of total area under the crop and also contributes near 
about 80 per cent of its total production in the state. 
Besides, it ranks first among the oilseed crops of 
Saurashtra region of Gujarat state. Therefore, the region 
was purposively selected for the study. For sample 
selection, multistage random sampling technique was 
adopted. As groundnut is widely cultivated in almost all 
the districts of Saurashtra region, two districts namely 
Jamnagar and Junagadh were selected randomly for the 
study. Considering the limitation of time and resources, it 
was decided to select two talukas randomly from each of 
the selected districts. Accordingly, Jamjodhpur and 
Kalavad talukas from Jamnagar districts and Mendarda 
and Keshod talukas from Junagadh district were chosen 
on the basis of acreage under groundnut cultivation. A 
village list was prepared with the help of village 
development officers and three villages were randomly 
selected from each of the talukas. Thus, a total of twelve 
villages were selected from the four selected talukas of 
Jamnagar and Junagadh districts. 

From village data, list of farmers were prepared and 
were classified into Marginal (upto 1 ha), Small (1-2 ha), 
Medium (2-4 ha) and Large (4 ha and above). 
Subsequently, a sample of 20 farmers was selected at 
random from each of the selected villages ensuring equal 
proportion of the four strata. Thus, 240 cultivators were 
selected from twelve villages. The primary data for the 
study were collected through personal interview method 
with help of pre-tested comprehensive interview schedule 
for the year 2014-15. 
Tools of Analysis 

Various studies have employed stochastic frontier 

production function approach to measure technical 
efficiency of major crops (Ali & Flinn,1989; Banik, 1994; 
Bhende & Kalirajan, 2007; Bravo-Ureta & Evenson, 
1994; Datta & Joshi, 1992; Dawson & Lingard, 1989; 
Jayaram, et al.,1992; Kachroo, et al.,2010; Kalirajan, 
1991; Kalirajan & Flinn, 1983; Kaur & Sekhon, 2005; 
Kaur, et al., 2010; Kumar, et al.,2008; Parikh & Shah, 
1994; Rao, et al., 2003; Shanmugam & Palanisami, 
1994;Singh, 2007; Tadesse & Krishnamoorthy, 1997; 
Thomas & Sundaresan, 2000) including groundnut 
production (Bhende & Kalirajan, 2007; Shamsudeen et 
al., 2011; Shanmugam, 2003).Technical efficiency is 
about the maximum possible output obtained from a 
given bundle of inputs (including technology) and not just 
the average output (Aigner et al.,1977; Battese & Coelli, 
1995; Kalirajan, 1990; Kalirajan & Shand, 1989).The 
advantage of the stochastic frontier production function 
lies in the fact that its disturbance term can be 
decomposed into two components, viz. (i) symmetric 
component capturing the randomness outside the control 
of the farmer (such as drought, floods, etc.) which 
happens to be the statistical noise contained in every 
empirical relationship (V ); and (ii) the one-sided error i

component capturing randomness under the control of the 
farmer (i.e., inefficiency) (U ). Thereby, the model has the i

advantage over others as it comprises a disturbance term 
representing noise or measurement error or exogenous 
shocks that are not under the control or management of 
farmers, in addition to the efficiency component that is 
under farmers' control. This avoids the overestimation of 
inefficiency.
Stochastic Frontier Production Function 

One of the major components of efficiency is technical 
efficiency, which gives the capacity of the firm to achieve 
highest output with the given level of inputs. Efficiency 
analysis can be carried out using deterministic and 
stochastic approaches. Data Envelopment Analysis 
(DEA) is a deterministic approach which is non-
parametric in nature and applies mathematical 
programming to measure efficiency without imposing 
restrictions on the dataset. On the other hand, the 
Stochastic Frontier Analysis (SFA) is of parametric type 
which applies random production, cost, or profit 
functions to measure efficiency. Though both the methods 
estimate the firm's relative position to the efficiency 
frontier, SFA is preferred over DEA as the former 
accounts for measurement errors both technical 
inefficiency and random disturbances due to climate 
factors or other risks and chances. The model 
specification is given below:

Where,
ln = the natural logarithm;

th i = i respondent,
Y = Output of groundnut (q/ha),i 

                      n                 n    n  
ln Yi  = a0  + S ai  lnXi  

+ 1/2 S    S bij  lnXi  lnXj  + clnC+ V i-Ui

                     i=1               i=1  j=1  
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X  = Variable inputs,i

X  = Fixed inputs,j

C = Total cost of production,
a , a , b , b and c are parameters estimated.o i i ij 

V s = Assumed to be independently and identically i

distributed normal, random errors, having zero 
2means and unknown variance (ó ).v

U s = Technical inefficiency, which are assumed to be i

independent of V s.i

The translog production function is alternatively 
defined as follows:

Y = Output of groundnut (q/ha)i 

X = Quantity of seed (kg/ha)1 

X = Total labour (man days/ha)2 

X = Irrigation cost (`/ha)3 

X = Quantity of nitrogen (kg/ha)4 

X = Quantity of phosphorus (kg/ha)5 

X = Quantity of potash (kg/ha)6 

X = Quantity of sulphur (kg/ha)7 

X = Quantity of manure (t/ha)8 

X = Plant protection cost (`/ha) 9 

V = Symmetric (two-sided) error componenti  

U = One-sided error component i 

        (technical inefficiency)
b b = Parameters to be estimated0…. 9 

The model is estimated by using translog stochastic 
frontier production function and the Maximum 
Likelihood Estimates (MLE). The model was estimated 
with the help of computer programme FRONTIER 4.1 
(Coelli, 1996) to estimate simultaneously the parameters 
of the stochastic production frontier and the technical 
inefficiency effects.
Determinants of Technical Efficiency

The observed differences in technical efficiency may 
be due to numerous factors including the time period and 
the degree of sample homogeneity, output aggregation, 
the method employed and differences in farm specific 
characteristics.  The present study analysed the variation 
in technical efficiency in groundnut production due to 
socio-economic and farm specific characteristics such as 
land area under groundnut cultivation, age of the 
groundnut growing farmer, experience of farmer in 
groundnut farming, education level of the farmer, number 
of working family members, land fragmentation index 
and the proximity to the market yard from the farm. In 
order to find out the contribution made by each factor, the 
level of technical efficiency of the farmers under 
consideration was regressed on these factors. A simple 
linear multiple regression equation of the form given 
below was estimated using Ordinary Least Square (OLS) 
technique.

TE  = b  + b X  + b X  + b X  + b X  + b X  + b X  i 0 1 1 2 2 3 3 4 4 5 5 6 6

+ b X + e7 7 i  

Where,
thTE = Technical efficiency of the i  farmi 

X =  Area under groundnut crop (in ha)1    

X = Experience in groundnut cultivation (in 2 

years)
X = Age of the groundnut growing farmer (in 3 

years)
X =  Education level of the farmer (in years)4 

X =  Number of working members in the family5 

X = Land Fragmentation Index (LFI = No. of 6 

fragments/Total area under groundnut)
X = Proximity to the market yard (km) 7 

e = Random error termi    

b = Intercept term0  

b …b = Coefficients of respective factors 1 7

influencing the technical efficiency

RESULTS AND DISCUSSION
General Characteristics of the Sample Farm 
Households 

The socio-economic characteristics of the sample 
farm households are given in Table 1. It could be found 
that, on an average the head of the farm household was of 
53 years of age with nearly 32 years of farm experience. 
The family size consisted of 6 members with an average 
education of 9 years. On an average, the farm income and 
off-farm income put together (`1, 97, 854) exceeded that 
of non-farm income (`98,704). This could only mean that 
agriculture continues to be the major source of sustenance 
in the study area. Further, out of the average total area 
(2.67 ha), roughly 52 per cent (1.38 ha) was found to be 
under groundnut cultivation. All the sample farmers were 
found to have their groundnut crop acreage under 
irrigation.
Maximum likelihood Estimates of Stochastic Translog 
Production Function for Sample Farmers of 
Saurashtra Region of Guajrat

For estimating the technical efficiency, a translog 
stochastic frontier production function approach has been 
used in the study. The parameters of translog production 
function were estimated using the Maximum Likelihood 
Estimation (MLE). The translog stochastic frontier 
production function reflects the response of the best and 
efficiently managed farm. The estimate, ã is an important 
parameter in determining the existence of a stochastic 

2frontier. The observed variance parameters i.e. ó  and ã 
should be significantly different from zero. This would 
provide statistical confirmation of the differences in the 
technical efficiency among the farmers. In other word, it 
is the ratio of variance of farm-specific performance of 
technical efficiency to the total variance of value 
productivity per hectare. The variance ratio ã would show 
whether the farm specific variability contributed more to 
the variation in yield, which means that variation in output 

                    9                     9    9  
ln Yi  = b0  + S bi  lnXi  

+ 1/2 S    S bij  lnXi  lnXj  + c lnC+ V i-Ui

                   i=1                 i=1  j=1  
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Variable Mean S. D.

Age (years) 53 14

Education (years) 9 4.11

Family size (No.) 6 1.49

Farm Experience (years) 31.83 18.78

Average Farm Income (`/ Annum) 163204.16 98204.40

Average Off-farm Income 
(`/ Annum)

34650 14774.96

Average Non-farm Income 
(`/ Annum)

98704.16 86804.22

Average Area (ha) 2.67 1.85

Average Area under groundnut 
crop (ha)

1.38 0.68

Table 1. Socio-economic characteristics of the sample farm 
households

 (n= 240)

Source: Field Survey. Note: 'S. D.' refers to Standard Deviation
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from frontier is attributed to technical inefficiency. 
The MLE estimates of translog stochastic frontier 

production function for the all sample farms are presented 
in Table 2. The findings also revealed a high value of ã 
(0.9999) in all farms, which meant that about 99 per cent 
of differences between the observed and maximum 
production frontier outputs were due to the factors which 
were under farmer's control. The translog stochastic 
frontier analysis has further shown that 99 per cent of 
observed inefficiency was due to farmer's inefficiency in 
decision-making and only 1 per cent of it was due to 
random factors outside their control in the case ofall 
farmers. The present findings are in line with that of Kaur 
& Sekhon (2005) and Shanmugam & Venkataramani 
(2006).

The variance ratio ã showed that the farm-specific 
variability had contributed more to the variation in yield, 
which meant that variation in output from frontier was 

2attributed to technical inefficiency. The estimate of ó  was 
significant (0.0416) which suggests that the technical 
inefficiency effect was a momentous component to the 
total variability in the yield of groundnut crop. The log 
likelihood functions of all farmers (198.15) were large 
and different from zero, indicating a good fit and the 
correctness of the specific distribution assumption. The 
estimated values of the coefficients of seed, total labour 
and nitrogen were found to be positive and highly 
significant. This shows that the sample farmers can 
increase per hectare yield by applying more units of these 
inputs. 

Moreover, as per the recommendation made by 
Junagadh Agricultural University, Junagadh in 
AGRESCO report of the year 2013-14, non-adoption of 
weeding practices in groundnut cultivation had resulted in 
45.83 per cent reduction in yield. Therefore, to realize 
improved yield in the study area, total labour can be 
efficiently put to use in weeding operations. This result is 
also consistent with Amaza et al., (2001) who revealed 

that farmers who had the main objective of income 
maximization in food crop production will tend to 
allocate hired labour more efficiently. The estimated 
value of seed was positive and significant, indicating that 
optimum use of seed lead to increase the groundnut 
production in Saurashtra region. The coefficient of 
nitrogen was positive and significant implying that 
nitrogen contributed positively to the output. To optimize 
the nitrogen use efficiency it is recommended timely and 
split application of nitrogen fertilizer which has the large 
impact on fertilizer efficiency and rice productivity.

The interaction between seed and nitrogen was 
positive and significant at 10 per cent, implying that the 
more seed and nitrogen use, the higher the groundnut 
production. The interaction between nitrogen and potash 
was positive and significant at 5 per cent, indicating that 
increases in the use of nitrogen and potash will increase 
the groundnut production. The interaction between 
irrigation cost and sulphur; sulphur and manure were 
positive and significant at 1per cent, implying that 
increases in the joint use of irrigation with sulphur; 
sulphur and manure leads to increases in groundnut 
production.

The squared terms that were significant also included 
the square of seed, total labour and nitrogen. The positive 
coefficient of the seed, total labour and nitrogen variable 
and the negative coefficient of the squared value of the 
variable mean that output would increase initially if more 
seed, total labour and nitrogen was used but would reduce 
later with an increasing usage of the input. The same 
applies to manure and its squared value. However, in the 
case of manure, the positive coefficient of the variable, as 
well as the squared, indicated that at both the initial stage 
and the continuous applications of manure is required to 
increase output.

The details regarding farm-specific technical 
efficiencies are important as they provide detailed 
information to policy makers on the nature of production 
technology used in farms. Table 3 shows the frequency 
distribution of sample farms by the level of technical 
efficiency in raising the groundnut crop. It was observed 
that there were wide variations in the level of technical 
efficiency across the sample farms in raising the 
groundnut crop. The frontier output of selected farmers 
reflected by maximum technical efficiency (99.99 per 
cent) was less than the value of deterministic production 
function because its productive activity is associated with 
unfavorable conditions for which the random error v  is i

negative (Battese, 1991). The technical efficiency of all 
farms ranged from 55.53 to 99.99 per cent with the 
average level of 85.49 per cent technical efficiency, 
implying that on an average, the sample farmers tend to 
realize around 85 per cent of their technical abilities.  
Hence, on an average, approximately 15 per cent of 
technical potential were not realized. Therefore, it may be 
possible to improve the yield by 15 per cent by following 
efficient crop management practices without increasing 
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*, **, *** Significant at 10, 5, and 1 per cent level, respectively

Total labour × Nitrogen -0.2505 0.5426 -0.4618

Total labour × Phosphorus -0.0168 0.4803 -0.0350

Total labour × Potash 0.0310 0.0311 0.9957

Total labour × Sulphur 0.0063 0.0447 0.1413

Total labour × Manure 0.0004 0.0137 0.0294
Total abour × Plant protection cost 0.1152 0.2515 0.4580
Irrigation cost × Nitrogen 0.0919 0.1088 0.8447
Irrigation cost × Phosphorus -0.0691 0.1083 -0.6384
Irrigation cost × Potash -0.0010 0.0012 -0.8227
Irrigation cost × Sulphur 0.0029*** 0.0010 2.873
Irrigation cost × Manure -0.0002 0.0004 -0.5994
Irrigation cost × Plant protection cost 0.0039 0.0109 0.3655
Nitrogen × Phosphorus 0.2082 0.7741 0.2689
Nitrogen × Potash 0.0508** 0.0296 1.7141

Nitrogen × Sulphur -0.3106** 0.1801 -1.7240

Nitrogen × Manure -0.0076 0.0097 -0.7912

Variable Coefficient Std. error t- ratio

Constant ***-40.0886 0.9870 -40.6163

Seed 5.3342*** 0.9361 5.698

Total labour 10.0398*** 0.9592 10.466

Irrigation cost -0.3151 0.2094 -1.5044

Nitrogen 4.3546*** 0.9627 4.5232

Phosphorus -0.4309 0.9455 -0.4557

Potash 0.2343 0.2192 1.0688

Sulphur 0.4485 0.2775 1.6160

Manure 0.0614 0.0998 0.6153

Plant protection cost 1.1061 0.7346 1.5057

Seed × Total labour 0.2418 0.3807 0.6351

Seed × Irrigation cost 0.0322 0.0201 1.6041

Seed × Nitrogen 0.9991* 0.6072 1.6454

Seed × Phosphorus -0.5511 0.4725 -1.1663

Seed × Potash -0.0394 0.0287 -1.3748

Seed × Sulphur -0.0367 0.0346 -1.0604

Seed × Manure -0.0003 0.0120 -0.0325

Seed × Plant protection cost -0.4875** 0.2234 -2.181

Total labour × Irrigation cost 0.0418 0.0351 1.1913

Nitrogen × Plant protection cost -0.4344 0.3126 -1.389
Phosphorus × Potash -0.0357 0.0326 -1.0955
Phosphorus × Sulphur 0.2358 0.1808 1.3038

Phosphorus × Manure -0.0078 0.0085 -0.9213

Phosphorus × Plant protection cost 0.3627 0.2720 1.3334
Potash × Sulphur -0.0038** 0.0020 -1.850

Potash × Manure 0.0009 0.0006 1.488

Potash × Plant protection cost -0.0219* 0.0132 -1.656

Sulphur × Manure 0.0032*** 0.0006 4.591
Sulphur × Plant protection cost -0.0369** 0.0161 -2.288

Manure × Plant protection cost -0.0072 0.0060 -1.210
2Seed -0.3905*** 0.1332 -2.929

2Total labour -1.3816*** 0.3734 -3.699
2Irrigation cost -0.0019 0.0026 -0.7417

2Nitrogen -0.8124** 0.4262 -1.906
2Phosphorus -0.1037 0.3793 -0.2734

2Potash -0.0052 0.0044 -1.171
2Sulphur -0.0003 0.0056 -0.0590
2Manure 0.0078*** 0.0020 3.864

2Plant protection cost 0.0445 0.0806 0.5528
2ó 0.0416*** 0.0027 14.977

Gamma (ã) 0.9999*** 0.0000 100

Log likelihood 198.1512

Table 2. Maximum likelihood estimates of translog stochastic frontier production function for sample farmers of Saurashtra 
region of Guajrat 

(n=240)



Variable Coefficients Standard 
error

Intercept 81.59319*** 9.287688
Area under groundnut (ha.) 2.411308* 1.292007
Experience -0.05805 0.113121
Age 0.179279 0.155558
Education -0.56746* 0.335988
No. of working member 0.182354 0.478352
Land Fragmentation Index 
(LFI)

0.50829 2.152924

Proximity to market yard -0.11251 0.074506
2R 0.1377

Table 4. Factors affecting technical efficiency in 
groundnut production in Saurashtra region

*, **, *** significant at 10, 5, and 1 per cent levels, respectively
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Technical efficiency 
(%)

Number of 
farms

Per cent to 
total

51 – 60 6 2.5

61 – 70 20 8.33

71 – 80 46 19.17

 81 – 90 75 31.25

91 & above 93 38.75

Total farms 240 100

Mean efficiency 85.49

Minimum efficiency 55.53

Maximum efficiency 99.99

Table 3. Distribution of sample farmers of Saurashtra 
region under different levels of technical 
efficiency           

(N= 240)

the level of inputs application. These results were in line 
with those of Tadesse and Krishnamoorthy (1997) and 
Kaur et al. (2010). It was also observed that a majority of 
the farmers (50.42 %) operated at technical efficiency 
level between 71 per cent and 90 per cent. At the same 
time, only about 10.83 per cent of the groundnut farms 
were found below 70 per cent of the technical efficiency 
level. Further, the analysis revealed that about 38.75 per 
cent of the sample farmers were operating closer to 
frontier with the technical efficiency of more than 91 per 
cent. This could be attributed mainly due to their sound 
capital base, use of modern technology in cultivation and 
efficient use of resources.
Determinants of Technical Efficiency
Area under groundnut

Among the socio-economic attributes that may impact 
technical efficiency, the coefficients of groundnut acreage 
(2.411) was found to be positive and significant (Table 4) 
indicating that farmers with large operational area were 
more efficient in producing groundnut. The findings are 
in line with the findings of Kalirajan (1991), Kumar et al. 
(2008) and Shamsudeen et al. (2011). This could be so 

because large farm size motivates adoption of innovation 
which can translate into higher output.
Education level of the farmer

Moreover, the value of the estimated coefficient of 
farmer's education -0.56746 was negative and significant 
at 10 per cent level. It indicates that the technical 
efficiency of farmers decreased with increase in 
education level. The education levels of farmers are 
known to have positive effect on their farming activities, 
in general. Though, agricultural extension and other 
policy experts often point out that farmers with higher 
education qualification seem to adopt agricultural 
technological innovations more than those without or 
with lower educational qualification, the findings of the 
present study stand contrary to the claim. It may be due to 
the fact that the educated farmers in the study area were 
found to be concentrating more on business activities 
rather than on farming and also were found doing farming 
operation on contract basis. This might have contributed 
to the fall in technical efficiency with the increase in 
education. The coefficient of family labour has shown a 
positive relationship with technical efficiency. However, 
the variable was not statistically significant. The 
coefficients of land fragmentations index and proximity 
to market yard for the purchase of inputs though negative 
were non-significant. 
CONCLUSIONS AND WAY FORWARD 

The study has revealed that the variation in the 
groundnut yields across the sample farms is due to 
difference in the technical efficiency levels of farmers. 
The mean technical efficiency was found to be at 85 per 
cent among the sample farms, indicating that, on an 
average, the realized output of farmers can be increased 
by 15 per cent as a whole without any additional resources 
in the region. Thereby, proper management and proper 
allocation of existing resources and technology can lead 
to significant improvement in groundnut productivity 
levels. Besides, provision of timely and adequate quantity 
of improved seeds, fertilizer, low-cost technologies 
coupled with farm mechanization strategies, on custom-
hiring basis, and real-time technical advisory may help in 
improving the level of technical efficiency of groundnut 
farmers and in turn farm profits.
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ABSTRACT
Research evidence on mutual fund performance is largely focused on its measurement and persistence. Very few studies have been 
conducted on fund managers' ability in terms of stock selection and market timing especially in Indian context. Present study has 
applied both Treynor Mazuy and Henriksson Merton unconditional models on 107 selected equity diversified growth mutual fund 
schemes from 2011 to 2015. As per study Indian mutual fund managers exhibit positive and significant stock selection ability; and 
negative and significant market timing ability as per Treynor Mazuy model. As per Henriksson Merton model, fund managers 
exhibit positive and significant stock selection ability and negative but insignificant market timing ability.    

Keywords
Henriksson Merton Model, market timing ability, stock selection ability, Treynor Mazuy Model

JEL Codes
G10, G11, G23, G29

1 2 3
Chetna Vashisht , Mohit Gupta  and Navdeep Aggarwal

1 2 3PhD Student, Assistant Professor, and Associate Professor, School of Business Studies
Punjab Agricultural University, Ludhiana -141001

Corresponding authors email: chetna005_vashisht@yahoo.co.in and mgupta@pau.edu

Received: April 02, 2017 Accepted: August 10, 2017

Managers' Stock Selection and Market Timing Ability: Application of  
unconditional Models in Indian Mutual Fund Industry 

Indian Journal of Economics and Development (2017) 13(3), 507-513

DOI: 10.5958/2322-0430.2017.00208.6

www.soed.in

NAAS Score: 4.82 
www.naasindia.org

UGC Approved

INTRODUCTION
In general financial parlance mutual fund is an 

institution which pools the savings of large number of 
people and invests them in securities to achieve the 
desired objective as per the scheme. The earnings 
generated through investments are shared by all the 
investors according to the proportion owned in the forms 
of units held by them. Specifically, Securities and 
Exchange Board of India (SEBI) defines mutual fund as a 
“fund established in the form of a trust to raise monies 
through the sale of units to the public or a section of the 
public under one or more schemes for investing in 
securities, including money market instruments or gold or 
gold related instruments” (Anonymous, 2008).

Mutual fund provides several advantages to their 
investors namely, achievement of diversification leading 
to reduction of portfolio volatility, liquidity, ease of 
investment, flexibility and convenience, choice of 
investment alternatives and excellent transparency. There 
are several disadvantages too namely; fees, no guarantee 
of returns, and mutual fund schemes may not exactly suit 
to investors' objectives and profile. As of yearend 2015, 
the total worldwide assets of mutual funds stood at 18 
trillion US Dollars (Anonymous, 2016a). Mutual fund 

industry offers a wide gamut of schemes to suit every need 
of investor. This is easily demonstrated by existence of 
5.38 crore number of accounts in Indian mutual fund 
industry as of end December 2016 (Anonymous, 2016b). 

Modern finance theory rests on the assumption that 
purchase decision for individual financial assets should 
be made on the basis of investors' anticipation regarding 
the future returns and risk of the asset and the covariance 
of these returns with other financial assets in investors' 
portfolio (Markowitz, 1959; Elton & Gruber, 2001). In 
view of this, most of the research conducted on mutual 
funds extensively revolves around return and risk 
performance. Post the development of portfolio theory; 
various measures of mutual fund performance have been 
developed (Treynor, 1965; Sharpe, 1966; Jensen, 1968; 
Fama, 1972). The results of the mutual fund out 
performance, relative to the broader market or the 
benchmark selected have been found to be largely mixed. 
Although there are some studies which indicate that 
mutual funds underperform the market (for example 
Sharpe, 1966; Jensen, 1968) yet there are others which 
indicate otherwise (Ippolito, 1989; Grinblatt & Titman, 
1989). Investors largely make their opinion of future 
return performance based on historical performance. The 
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idea whether historical performance is indicative of future 
performance (performance persistence) has been 
extensively studied (Lehmann & Modest, 1987; Ippolito, 
1989, etc.). If performance has persisted it may be due to 
some performance attribute. Several researchers have 
devised various methods of determination of performance 
attributes, which are grouped into holding based methods 
(commonly known as performance attribution models) 
and regression based fund managers' stock selection and 
market timing ability models.

Mutual fund performance evaluation and 
identification of successful fund manager is of great 
interest to both the investors and academicians. Such 
evaluation is useful to the investors in efficiently 
allocating investment funds and indicates superior 
performance or forecasting skills which may be of interest 
to academicians in refuting efficient market hypothesis. 
Fund managers generate superior performance either by 
stock selection or through market timing. Stock selection 
skills involve forecasting of individual stock prices and 
identification of over or under valued securities relative to 
the broader equity markets. The skills for market timing 
involve correctly finding the market direction and 
positioning of the portfolios accordingly. The two basic 
models commonly suggested in literature to assess the 
stock selection and market timing ability of the fund 
manager are Treynor and Mazuy model (Treynor & 
Mazuy, 1966) and Henriksson and Merton Model 
(Henriksson & Merton, 1981). Both these models are 
unconditional and have been excessively used for finding 
the market timing ability and stock selection ability of 
mutual fund managers (Deb et al., 2007).

Most of the research evidence in Indian mutual fund 
industry revolves around performance evaluation but 
very little research is evident in context of performance 
attribution and market timing and stock selection. With 
plethora of investment schemes available to Indian 
mutual fund investor, it becomes necessary to assess not 
only their performance but its attributes too. Naturally 
mutual fund investors are more interested to know about 
the stock selection and market timing ability of the fund 
managers as this will help them in allocating their funds 
more efficiently.
REVIEW OF LITERATURE

Performance measurement and performance 
persistence are of great interest to both investors and 
academicians. If performance persists, it indicates 
superior skills and abilities of mutual fund managers. 
Mutual fund literature identifies two prominent abilities, 
that if present, identifies the superior performance of the 
fund manager. These two abilities are namely market 
timing ability and stock selection ability. Market timing 
ability means correctly assessing the direction of the 
market and adjusting the portfolio positions accordingly. 
Stock selection ability means correctly forecasting the 
price movements of the individual stocks and correctly 
identifying whether the individual stocks are undervalued 

or overvalued, and then taking portfolios positions 
accordingly. There are two types of models 
(unconditional and conditional models) for assessing the 
presence of market timing and stock selection ability. 
Traditional or unconditional models (Treynor & Mazuy, 
1966; Henriksson & Merton, 1981) regard “any 
information” with the future market return as superior 
information.

The mutual fund literature concerning market timing 
ability is vast and varied. Some studies found market 
timing ability to be neutral (Treynor & Mazuy, 1966; 
Chang & Lewellen, 1984) or inferior (Veit & Cheney, 
1982; Chen et al., 1992; Kao et al., 1998). Some studies 
also provided the contrasting results of positive market 
timing ability (Chen & Jang, 1994; Bello & Janjigian, 
1997). Infact some studies do not support the idea of fund 
managers' ability (for example Cheng & Lewellen, 1984; 
Grinblatt & Titman, 1989) but some studies do found that 
studying fund managers' ability is important (Lee & 
Rahman, 1990)

Kon (1983) found that superior performance can be 
achieved in terms of market timing at individual level 
rather than the group level of the market portfolio. 
Variations have been observed in abilities when data 
frequency changes as in one of the studies by Goetzmann et 
al. (2000) the researchers attempted to measure the timing 
ability of fund manager with the help of parametric test by 
taking monthly data. The study observed that daily timing 
decisions provide higher returns in comparison to monthly 
decisions. The study highlighted the importance of 
frequency of decisions taken by managers. In one of the 
similar studies by Bollen & Busse (2001) the researchers 
demonstrated that the performance of mutual funds depend 
upon the market timing abilities of fund managers. This 
study employed daily and monthly data using regression 
model and analyzing a set of returns, it proved that daily 
data was more significant than monthly data in relation to 
market timing. The study provided interesting information, 
as the researchers used data relating 230 mutual funds and 
statistical tests were conducted to measure actual timing 
ability by using two different models namely Treynor 
Mazuy or TM model (Treynor & Mazuy, 1966) and 
Henriksson Merton or HM model (Henriksson & Merton, 
1981). Under TM specification, with increase in the timing 
frequencies daily data did not provide the advantage over 
monthly data where as under HM specification, daily data 
was more powerful than the monthly data with all the 
frequencies. In one of the evidences on market timing, 
Chrétien et al. (2015) evaluated the performance by using 
simulation models and comparison was made about the 
quality of different measures to detect and rank the 
performance of portfolio managers.

The stock selection ability has been found to be neutral 
(Chang & Lewellen, 1984) or positive (Lee & Rahman, 
1990; Cuthbertso et al., 2008; Baker et al., 2004). In 
addition Volkman (1999) concluded that there is a 
negative correlation between funds' timing and selectivity 
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performance (perverse timing performance). From the 
cited review it can be summarized that most of the studies 
reveal neutral or inferior market ability and neutral to 
positive stock selection ability of the fund manager. 

Most of the studies on market timing ability and stock 
selection ability in Indian mutual fund industry found 
negative or neutral timing ability (Gupta, 2001). In a 
study conducted by Mishra (2002), author examined 
timing and selectivity skill of mutual funds and concluded 
that selected mutual funds had no timing ability, even 
though at individual level some of the schemes had timing 
skill. On the other hand most of the studies conducted to 
assess the stock selection ability found positive stock 
selection ability (Jayadev, 1998; Gupta, 2001; Chander, 
2005; Sondhi & Jain, 2006; Deb et al., 2007).
RESEARCH METHODOLOGY

The research design for the present study is causal in 
nature. For achieving the objectives of the study and 
attempting to generalize the findings of the study, certain 
hypotheses have been formulated to guide the research 
process. The hypotheses of the study have been 
formulated partly on the basis of the literature reviewed 
and partly on the basis of intuition. The study has been 
conducted under the broad framework of the following 
mentioned null hypotheses.
H : Equity fund managers do not exhibit stock selection 0-1

ability as per unconditional models. 
H : Equity fund managers do not exhibit market timing 0-2

ability as per unconditional models. 
In order to achieve the objectives of the study, data has 

been collected with respect to equity diversified mutual 
fund scheme and the data regarding various variables has 
been collected for the selected funds. Population of the 
study consists of equity diversified mutual fund schemes. 
Such schemes invest in variety of equity financial assets 
and are not sector specific. The schemes may be active or 
passive in nature where active schemes are actively 
managed by the fund manager and passive schemes invest 
according to the benchmark index and follows the 
composition of the same. The study has focused on only 
the active equity diversified schemes for which the stock 
selection or market timing ability is relevant. Mutual fund 
schemes have both the dividend and growth options, as 
well as direct and regular schemes. To avoid duplication 
in the sample and to assess the actual performance of the 
scheme, the study has focused on only the growth 
schemes of the selected mutual fund schemes. The study 
also ignored the direct schemes and just focused on 
regular equity diversified schemes with growth options. 
The study has used the secondary data for 5 years 
pertaining to equity diversified mutual fund schemes with 
growth options starting from 2011 to 2015. At the start of 
2011, there were 144 such schemes and complete data was 
available for 107 schemes. The final data was therefore 
collected for 107 schemes only. The data pertaining to 
characteristics of the schemes and various other variables 
pertaining to the scheme was collected from websites of 

asset management companies, mutual fund data provider 
websites such as www.valueresearchonline.com, 
www.morningstar.in etc. 

Fund managers generate superior performance either 
by stock selection or through market timing. Stock 
selection skills involve forecasting of individual stock 
prices and identification of over or under valued securities 
relative to the broader equity markets. The skill for market 
timing involves correctly finding the market direction and 
positioning of the portfolios accordingly. The two basic 
models commonly suggested in literature to assess the 
stock selection and market timing ability of the fund 
manager are Treynor Mazuy model (Treynor & Mazuy, 
1966) and Henriksson Merton model (Henriksson & 
Merton, 1981). Both these models are unconditional and 
have been excessively used for finding the stock selection 
and market timing ability of the fund manager (Deb et al., 
2007). Treynor Mazuy model is represented by the 
following equation

R  = Return on the portfolio (here mutual fund p

scheme)
R     =  Risk free rate of returnf

R    =  Return on market portfolio (here Nifty index)m

?     =  Random or error term
á, â and ã = regression coefficients or parameters of 

the model. 
According to the model the estimated value of the 

parameter ã acts as a measure of market timing ability of 
the fund manager. The significant value of ã shows the 
market timing ability of the fund manager. The market 
timing ability of the fund manager can be positive or 
negative and it has been checked against the null 
hypothesis of zero for its statistical significance. The 
model argues that when the fund manager just 
concentrates on stock selection, he can fairly assume the 
beta to be constant, but when he actually times the market 
he attempts to change the beta of the portfolio, that is 
when he is anticipating bull market, he may increase the 
portfolio beta and when he anticipates the bearish market, 
he may decrease the portfolio beta. In this case the plot of 
fund's excess return will lie above the linear relationship 
in the bullish market and below the linear relationship in 
the bearish market (Deb et al., 2007). This would 
therefore impart curvature to the linear relationship line 
and that curvature is captured by the quadratic term added 
to the linear model. The significant coefficient of this 
curvature term signifies market timing of the fund 
manager. The coefficient á denotes the stock selection 
ability of the fund manager in the equation. 

The study collected monthly returns for each of the 
fund under sample for 5 years starting from 2011 to 2015. 
The data was collected from fact sheets of asset 
management companies or from websites like 
www.morningstar.in. Similarly the return of the market 
(benchmark return) was also calculated or collected for 

 RRRRRR fmfmfp +-+-+=- 2)(*)(* gba e
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the same period and for the same frequency. In addition 
the risk free rate was also collected. For the purpose of the 
study the risk free rate was taken as the yield of 
government bonds of 10 year maturity. The data of the 
same was taken from www.nseindia.com. For every 
month the yield of 10 year government bond on first 
working day of every month was obtained for 60 months 
period. The yields of the government bond were collected 
in annualized form, which were therefore converted into 
monthly figures using the following formula.

j(1+r)  = (1+R)
Where
r = monthly return
j = number of months (here 12)
R = Annualized yield
So after obtaining the monthly yields, which depicted 

the risk free rate of return, the difference between the 
scheme return and risk free rate of return on monthly basis 
was calculated and the distribution of such series forms 
the dependent variable in Trenynor Mazuy model. In the 
similar way the monthly returns of the benchmark indices 
were also collected and from them risk free rate of return 
was subtracted to obtain the distribution of independent 
variable. The benchmark return was calculated from 
indices value, obtained from www.nseindia.com. The 
benchmark used was NSE NIFTY 50 index. The entire 
data was collected for 60 months with respect to 107 
funds. In short 107 regression equations were analyzed to 
assess about stock selection and market timing ability of 
the fund manager as per TM unconditional model.

 The study also made use of Henriksson Merton model 
(Henriksson & Merton, 1981), which took rather a more 
qualitative approach to market timing. As per this model, 
fund manager who is successful market timer, is required 
to select a high up-market beta and a low down-market 
beta. Such relationship is mathematically represented by 
the following regression equation

R  =Return on the portfolio (here mutual fund scheme)p

R  = Risk free rate of returnf

R = Return on market portfolio (here Nifty 50 index)m

D = Dummy variable that equals 0 in up markets and -
1 in down markets

? = Random or error term
á, â and ã = regression coefficients or parameters of the 

model.
The parameter ã indicates the difference of the two 

betas and positive and significant value of the same would 
indicate the market timing abilities of the fund manager. 
The coefficient á indicates the stock selection ability of 
the fund manager. The variables of this equation that is 
Henriksson Merton model were studied in the similar way 
and the D = -1 was assigned when the rate of the return of 
benchmark for a particular month was found to be 
negative and 0 when the rate of the return of benchmark 
for a particular month was found to be positive. The entire 
data for all the variables as mentioned in the model was 
collected for 60 months for 107 funds. The data was 
collected in a similar way as that of Treynor-Mazuy 
model. In short 107 regression equations were analyzed to 
assess stock selection and market timing ability of the 
fund manager as per Henriksson and Merton 
unconditional model.
RESULTS AND DISCUSSION

Table 1 depicts the overall results of fund managers' 
ability using Treynor Mazuy unconditional model. The 
data were calculated for 107 mutual funds on monthly 
basis thereby resulting in 6420 observations for the entire 
period of 2011-2015. In year 2011 overall stock selection 
ability was found to be positive (0.790) and significant 
(t=8.40, p=0.001). For the year 2012, overall stock 
selection ability was found to be positive (0.460) and 
significant (t=6.95, p=0.001). For the year 2013, overall 
stock selection ability was found to be negative (-0.130) 
but non-significant statistically (t=-1.56, p=0.118). For 
the year 2014, the overall stock selection ability was 
found to be positive (0.740) and significant (t=6.93, 
p=0.001). For the year 2015, the overall stock selection 
ability was found to be positive (0.370) and significant 
(t=5.48, p=0.001). For the composite period of 2011-15, 
the overall stock selection ability was found to be positive 
(0.640) and significant statistically (t=16.92, p=0.001). 
The stock selection ability remained positive for every 

 egba +-+-+=- )](*[*)(* fmfmfp RRDRRRR

Parameter 2011 2012 2013 2014 2015 2011-15

N 1284 1284 1284 1284 1284 6420
Stock selection ability coefficient 0.790 0.460 -0.130 0.740 0.370 0.640
t value 8.400 6.950 -1.560 6.930 5.480 16.920
p value 0.001 0.001 0.118 0.001 0.001 0.001
Market timing ability coefficient -0.023 -0.030 0.005 0.053 0.002 -0.003
t value -14.99 -1.757 1.850 9.260 0.660 -4.160

p value 0.001 0.079 0.064 0.001 0.507 0.001
R Square 0.830 0.830 0.760 0.670 0.630 0.770

F value 3226.980 3237.160 2109.300 1338.400 1126.410 10845.500

p value 0.001 0.001 0.001 0.001 0.001 0.001

Table 1. Overall results of fund managers' ability using Treynor Mazuy Unconditional Model

Source: Author's own calculation
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year and for the entire period as such. Except for the year 
2013, fund managers' stock selection ability was found to 
be positive and significant statistically. 

Table 1 also depicts the market timing ability of fund 
manager using Treynor Mazuy unconditional model. In 
the year 2011, the market timing ability was found to be 
negative (-0.023) and significant (t=-14.99, p=0.001). For 
the year 2012, the market timing ability was found to be 
negative (-0.030) but non-significant statistically (t=-
1.757, p=0.079). For the year 2013, the market timing 
ability was found to be positive (0.005) but not significant 
(t=1.85, p=0.079).

For the year 2014, the market timing ability was found 
to be positive (0.053) and significant (t=9.26, p=0.001). 
For the year 2015, the market timing ability was found to 
be positive (0.002) but not significant (t=0.660, p=0.507). 
For the entire period of 2011-15, the market timing ability 
was found to be negative (-0.003) and significant (t=-
4.16, p=0.001). Therefore the results of the market timing 
ability have been found to be mixed presenting no clear 
trend.

Table 2 depicts the results of stock selection ability of 
selected mutual funds by applying unconditional Treynor 
Mazuy model. The regression results of 107 selected 
funds are provided in table and it can be observed that 
mean stock selection ability was found to be 0.64 with 
standard deviation of 0.52. The regression coefficients 
depicted skewness of 0.56 and negative kurtosis of 0.58. 
Out of 107 funds 97 funds (90.65 per cent) depicted 
positive market timing ability and 10 funds (9.34 per cent) 
depicted negative timing ability. Out of 97 funds that 
showed positive market timing ability only 45 funds 
(46.39 per cent) were found to be positive and significant 
statistically and out of 10 funds that depicted negative 
market timing ability no fund was found to be significant 
statistically. Table 2 also depicts the results of market 

timing ability of selected mutual funds by applying 
Treynor Mazuy model. The regression results of 107 
selected funds are provided in table and it can be observed 
that mean market timing ability was found to be 0.005 
with standard deviation of 0.08. The regression 
coefficients depicted skewness of 9.78 and kurtosis of 
98.93. Out of 107 funds 42 funds (39.25per cent) depicted 
positive market timing ability and 65 funds (60.74 per 
cent) depicted negative timing ability. Out of 42 funds that 
depicted positive market timing ability only 3 funds (7.14 
per cent) were found to be significant statistically and out 
of 65 funds that depicted negative market timing ability 
only 6 funds (9.23 per cent) were found to be significant 
statistically.

Table 3 depicts the overall results of fund managers' 
ability using Henriksson Merton unconditional model. 
The data was calculated for 107 mutual funds on monthly 
basis thereby resulting in 6420 observations for the entire 
period of 2011-2015. In year 2011 overall stock selection 
ability was found to be positive (1.420) and significant 
(t=10.65, p=0.001). For the year 2012, overall stock 
selection ability was found to be positive (0.470) and 
significant (t=5.78, p=0.001). For the year 2013, overall 
stock selection ability was found to be negative (-0.330) 
and significant statidtically (t=-2.97, p=0.003). For the 
year 2014, the overall stock selection ability was found to 
be positive (0.390) and significant (t=2.54, p=0.010). For 
the year 2015, the overall stock selection ability was 
found to be positive (0.0.229) but not significant (t=0.004, 
p=0.150). For the composite period of 2011-15, the 
overall stock selection ability was found to be positive 
(0.560) and significant statistically (t=11.49, p=0.001). 
The stock selection ability remained positive for every 
year and for the entire period as such. Except for the year 
2013 and 2015, fund managers' stock selection ability was 
found to be positive and significant statistically.

Particulars Stock selection ability Market timing ability

Number of observations 107 107

Mean coefficient 0.640 0.005

Standard deviation 0.520 0.080

Skewness 0.560 9.780

Kurtosis -0.580 98.930

Number of funds having positive ability 97/107
(90.65)

42/107
(39.25)

Number of funds having negative ability 10/107
(9.34)

65/107
(60.74)

Number of funds having positive and significant ability 45/97
(46.39)

3/42 
(7.14)

Number of funds having negative and significant ability 0/10
(0.00)

6/65 
(9.23)

Table 2. Summary of fund managers' ability (Unconditional Treynor Mazuy Model) (2011-2015)

Source: Author's own calculation.
Figures in parentheses are percentages
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Parameter 2011 2012 2013 2014 2015 2011-15

N 1284 1284 1284 1284 1284 6420
Stock selection ability coefficient 1.420 0.470 -0.330 0.390 0.2290 0.560
t value 10.650 5.780 -2.970 2.540 0.004 11.490
p value 0.001 0.001 0.003 0.010 0.150 0.001

Market timing ability coefficient -0.559 -0.049 0.177 0.660 0.443 -0.009
t value -14.060 -1.270 3.280 7.640 2.980 -0.460
p value 0.001 0.200 0.001 0.001 0.002 0.640
R Square 0.830 0.830 0.760 0.660 0.630 0.77
F value 3158.200 3234.900 2124.700 1299.100 1137.030 10808.700
p value 0.001 0.001 0.001 0.001 0.001 0.001

Table 3. Overall results of fund managers' ability using Henriksson Merton Unconditional Model

Source: Author's own calculation

Table 3 also depicts the market timing ability of fund 
manager using Henriksson Merton unconditional model. 
In the year 2011, the market timing ability was found to be 
negative (-0.559) and significant (t=-14.06, p=0.001). For 
the year 2012, the market timing ability was found to be 
negative (-0.049) but not significant (t=-1.27, p=0.200). 
For the year 2013, the market timing ability was found to 
be positive (0.177) and significant (t=3.28, p=0.001). For 
the year 2014, the market timing ability was found to be 
positive (0.660) and significant (t=7.64, p=0.001). For the 
year 2015, the market timing ability was found to be 
positive (0.443) and significant (t=2.980, p=0.002). For 
the entire period of 2011-15, the market timing ability was 
found to be negative (-0.009) but non-significant 
statistically (t=-0.46, p=0.640). Therefore the results of 
the market timing ability have been found to be mixed 
presenting no clear trend.

Table 4 depicts the results of stock selection ability of 
selected mutual funds by applying unconditional 
Henriksson Merton model. The regression results of 107 
selected funds are provided in table and it can be observed 
that mean stock selection ability was found to be 0.56 with 
standard deviation of 0.65. The regression coefficients 
depicted skewness of 0.50 and negative kurtosis of 0.61. 
Out of 107 funds 85 funds i.e. 79.43per cent depicted 
positive stock selection ability and the rest 23.54 per cent 
(22 funds) depicted negative stock selection ability. Out 
of 85 funds that showed positive stock selection ability 24 
funds i.e. 28.23per cent were found to be positive and 
significant statistically and out of 22 funds that showed 
negative stock selection ability no fund i.e. 0.00per cent 
was found to be significant statistically. Table also depicts 
the results of market timing ability of selected mutual 
funds by applying unconditional Henriksson Merton 
model. The regression results of 107 selected funds are 
provided in table and it can be observed that mean market 
timing ability was found to be 0.00 with standard 
deviation of 0.20. The regression coefficients depicted 
negative skewness of 0.32 and negative kurtosis of 0.29. 
Out of 107 funds 59 funds (55.14 per cent) depicted 
positive market timing ability and 48 funds (55.14 per 
cent) depicted negative timing ability. Out of 59 funds that 

Particulars Stock 
selection
 ability

Market 
timing 
ability

Number of observations 107 107

Mean coefficient 0.56 0.00

Standard deviation 0.65 0.20

Skewness 0.50 -0.32
Kurtosis -0.61 -0.29
Number of funds having 
positive ability

85/107 
(79.43)

59/107 
(55.14)

Number of funds having 
negative ability

22/107
(23.54)

48/107
(44.85)

Number of funds having 
positive and significant ability

24/85
(28.23)

6/59
(10.16)

Number of funds having 
negative and significant ability

0/22 
(0.00 

per cent)

2/48
(4.17 

per cent)

Table 4. Summary of fund managers' ability 
(Unconditional Henriksson Merton Model) 
(2011-2015)

Source: Author's own calculation.
Figures in parentheses are percentages

depicted positive market timing ability only 6 funds 
(10.16 per cent) were found to be positive and significant 
statistically and out of 48 funds that depicted negative 
market timing ability only 2 funds (4.17 per cent) were 
found to be significant statistically.
CONCLUSIONS

The present study has assessed fund managers' ability 
with respect to stock selection ability and market timing 
ability using both Treynor Mazuy and Henrikson Merton 
unconditional models. Overall stock selection ability has 
been found to be positive and significant and market 
timing ability has been found to be negative and 
significant as per Treynor Mazuy unconditional model. 
Further as per unconditional Henriksson Merton model, 
stock selection ability has been found to be positive and 
significant and market timing ability has been found to be 
negative and insignificant. So the fund managers exhibit 
positive and significant stock selection ability and from 
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neutral to negative and significant market timing ability. 
The results are found to be similar as per other studies 
(Deb et al., 2007). 
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ABSTRACT
The present study was undertaken in Ludhiana district of Punjab and a sample of 60 fish farmers was selected by using random 
sampling technique.  The study revealed that on private fish farms, total variable cost per hectare was maximum on medium fish 
farms (`2,07,554) followed by small (`2,00,752) and large (`1,83,844) farms. However, on panchayati fish farms, total variable 
cost per hectare was maximum on small fish farms (`1,81,418) followed by medium (`1,68,448) and large (`1,63,317) farms. In 
overall, total variable cost per hectare was `2, 01,970 on private and `1,74,461 on panchayati fish farms. On contrary, fixed cost 
increased with farm size on private and panchayati fish farms. Gross returns per hectare on private fish farms were higher 
(`3,15,417) than panchayati fish farms (`2,80,058). Net returns per hectare were higher on panchayati fish farms (`85,244) as 
compared to private fish farms (`47,936). In overall, the regression coefficients of area, marketing cost and labour were significant. 

2The coefficient of multiple determination (R ) was higher in large fish farms as 0.96 followed by medium 0.87 and small 0.77.  
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INTRODUCTION
Fish is a valuable source of food that is enriched with 

animal protein. Fish fulfils 20 per cent of animal protein 
requirements of around 50 per cent of world's population. 
Fish provides minerals, that is, copper, phosphorous, 
sulphur, iodine and selenium and small fish, that is, eaten 
with bones are particularly enriched with calcium (Kaur 
et al., 2014). Vitamin A & B and oils containing poly-
saturated fatty acids which help to check the cholesterol 
level of the blood can be taken from fish (Singh, 1999). 
But fish is a highly perishable commodity. In the absence 
of storage facility, it is to be disposed of as early as 
possible (Mishra et al., 2000). Therefore, fisheries and 
aquaculture prove to be a good source of food security and 
nutrition. 

Fisheries sector plays an important role in the socio-
economic development of the country. It contributes to 
national income, exports, food and nutritional security 
and employment generation. Fisheries sector is a 
powerful income and employment generator, cheap and 
nutritious food provider as well as a foreign exchange 
earner. Fisheries and aquaculture play an important role in 
the rural, national and global economy. The international 

trade in fish and fishery products has been growing day by 
day, the consumption of fish in Europe, America, Asia and 
other developing regions have been increasing which 
provides stimulus for the development of fishery at 
international level. The livelihood of the 12 per cent of the 
world's population depends on fisheries and aquaculture. 
China is the largest fish producer in the world. China had 
produced 54393 thousand tonnes in 2011 which was 35 
per cent of total world's production. India is the second 
largest fish producer. India had produced 8875 thousand 
tonnes in 2011 which was 6 per cent of total world's 
production. Indonesia, Peru and USA had produced 8426, 
8341 and 5550 thousand tonnes in 2011 which was 5, 5 
and 3 per cent of total world's production respectively 
(Handbook on Fisheries Statistics, 2014). 

So far as India is concerned, fisheries has been 
recognized as an important growing sector in comparison 
to other agriculture and allied sectors during the last few 
decades. This is because of quantum jump in inland fish 
production especially pond culture. The average growth 
rate of inland fish production is around 13.87 per cent in 
India (Government of India, 2012). Fish farming is an 
alternative source of livelihood in most North Eastern 
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region of India. Arunachal Pradesh, the eastern state of 
India has enormous potential for development of fisheries 
(Nath and Mitra, 2014). In global fish production, India 
ranks number two in the sector of inland capture and 
aquaculture. In 2014-15 annual fish production was 
10072.4 thousand tonnes. According to estimates of Food 
and Agriculture organization of the United Nations 
(FAO), about 80 per cent of the world's fish production is 
consumed at per capita of 17.1 kilogram by the human 
beings and it is expected to increase by the year 2030. 
Thus, fisheries play a significant role in meeting people's 
nutritional requirement augmenting food supply, earning 
foreign exchange and in generating employment. Top fish 
producing states in India are Andhra Pradesh (1964.43 
thousand tonnes) followed by West Bengal (1617.32 
thousand tonnes), Gujarat (809.93 thousand tonnes), 
Tamil Nadu (697.61 thousand tonnes), Kerala (632.26 
thousand tonnes) and Karnataka (613.24 thousand 

th tonnes) whereas Punjab ranked 15 (114.77 thousand 
tonnes) in fish production in 2014-15 (Indiastat, 2015). In 
the year 1980-81, the quantity of fish exports was 75 
thousand tonnes and its value was `234.84 crores. The 
quantity and value of export increased continuously. The 
quantity and value of fish export in the year 2000-01 was 
440 thousand tonnes which was valued at `6444 crores. 
This further increased to 1051 thousand tonnes and ` 
33442 crores in 2014-15. From the period 1980-81 to 
2014-15, the quantity of fish exports has increased more 
than 14 times. 

Punjab is now on the threshold of a 'Blue Revolution'. 
On account of diversification of agricultural land, the 
farmers of Punjab started taking interest in fish farming. 
Aquaculture has become popular among the Punjab 
farmers and it has proved a profitable venture in 
comparison to other regular crops. The farmers have 
diverted some land from wheat-paddy rotation to fish 
farming as it has established itself as a profit making 
venture (Dhawan, 2006). The success of other states like 
Andhra Pradesh in carp culture has encouraged many 
farmers to opt carp farming in Punjab (Sehgal and Sehgal, 
2002). The average fish production of Punjab is 6560 
kg/hectare against the national average of 3000 
kg/hectare. It has 868 kilometers of rivers, 4370 hectares 
reservoirs and 16585 kilometers of canals as notified 

thareas (Government of Punjab, 2013). During the 11  Five 
Year Plan, an outlay of `4.68 crores has been provided 

thwhich has increased to ̀ 41.26 crores in 12  Five Year Plan 
for the growth of fisheries in Punjab. In Punjab, the area 
under fish farming has increased from 2.47 thousand 
hectares in 1990-91 to 13.04 thousand hectares in 2013-
14 and yield has increased from 4.54 tonnes/ ha in 1990-
91 to 7.98 tonnes/ha in 2013-14. In Punjab, production of 
fish has also increased from 11.20 thousand tonnes in 
1990-91 to 104.02 thousand tonnes in 2013-14. Ludhiana 
district being the important market of fish, 861 hectares of 
the area was found to be engaged under fish farming, 
earning `1612 thousand  and having 14005 thousand 

fingerlings during the year 2012-13 (Government of 
Punjab, 2013). In Ludhiana, the area under fishery was 
882 hectares in 2003-04 and it has increased to 902 
hectares in 2013-14 (Government of Punjab, 2014). In 
most cases, fish farms have been set up by excavating 
ponds and using underground water in Punjab. Therefore, 
the heavy cost of excavation work is involved in fish 
farming. Thus the economics of this enterprise cannot be 
compared with crop alternatives, because once such an 
occupation is taken up, there seems to be little option left 
of going back to crop cultivation. Therefore, it becomes 
imperative to work out the economics of this venture and a 
complete analysis of fish farming enterprise.

Therefore, the present study is an attempt to find the 
weak links and explore the possibilities of improvements 
in the production of fish in Punjab state and to examine the 
various problems and constraints involved in the 
production of fish in the Ludhiana district of Punjab. The 
specific objectives of this study were to work out the 
economics of fish farming in Ludhiana district of Punjab 
and to examine the factors affecting the fish production in 
the study area.
METHODOLOGY

For this study, a list of fish farmers was obtained from 
State Fisheries Department, Punjab. 60 fish farmers were 
selected from various blocks of the selected district. In 
order to accomplish the objectives of the study, primary 
data were collected. For the collection of primary data, 
well-structured schedules were prepared. In this study 
descriptive statistics and regression analysis have been 
employed as analytical tools. Simple tabular analysis, 
averages and percentages have been used to work out 
costs and returns of fish production. Cobb-Douglas 
technique has been used to obtain the determinants of fish 
production. Cobb-Douglas production function was 
chosen while keeping in view:

2 i. The Coefficient of Multiple Determination (R )
ii. The level of significance of regression coefficient.
The form of function is as under:

b1 b2 bi uY = aX  X ………. X e1 2 i

Where,
Y= Production of fish in kg
X = ith explanatory variablei

thb = regression coefficient of the i  explanatory i

variable.
The equation included the following variables:
X  = Area of pond (ha)1

X  = Feed (`)2

X  = Fertilizers (`)3

X  = Seed (`)4

X  = Marketing cost (`)5

X  = Electricity charges (`)6

X  = Disease control (`)7

Log Y = log a +S
=

n

1i

 bi log xi +u 
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X  = Labour charges (`)8

RESULTS AND DISCUSSION
Fixed Cost Incurred on Sampled Fish Farms

The fixed cost constituted the interest on capital 
investment, per annum depreciation on pipe, generator, 
aerator, and fish catching net, electric motor, diesel engine 
and rental value of land used or imputed value of owned 
land in fish farming. Thus, depreciation of the equipments 
etc. and interest on capital investment are the important 
constituents of fixed costs incurred in fish farming.

Various fixed cost incurred on the both private and 
panchayati fish farms have been shown in Table 1. In 
private fish farms, total fixed cost was `67135, `65090, 
and `62538 for large, medium and small fish farms, 
respectively. In panchayati farms, total fixed cost was 
`25629, ̀ 18023 and ̀ 16943 for large, medium and small 
fish farms, respectively.
Total Variable Cost per Hectare Incurred on 
Sampled Fish Farms

Table 2 depicted total variable cost incurred on both 
private and panchayati fish farms on per hectare basis. 
The analysis indicated that in private fish farms, total 
variable cost per hectare was maximum on medium fish 
farms (`2,07,554) followed by small (`2,00,752) and 
large (`1,83,844) farms. However, on panchayati fish 
farms, total variable cost per hectare was maximum on 
small fish farms (`1,81,418) followed by medium 
(`1,68,448) and large (`1,63,317) farms. 
Gross and Net Returns per Hectare from Fish 

Farming
The returns from fish farming on per hectare basis 

have been presented in Table 3. The analysis revealed that 
the gross returns on private fish farms from fish 
production came out to be `307441, `318702 and 
`323393 on small, medium and large farms respectively, 
while it worked out to be `315417 on an average hectare 
situation. Net returns per hectare were estimated to be ` 
44151, `46058 and `72414 on small, medium and large 
farms, respectively. In panchayati fish farms gross returns 
from fish production came out to be `257702, `293424 
and `296794 on small, medium and large farms, 
respectively. Net returns per hectare were estimated to be 
`5934, ̀ 106953 and ̀ 107848 on small, medium and large 
farms, respectively. 
Factors Affecting the Fish Production

In this section, an attempt has been made to determine 
the contribution of explanatory variables (inputs) which 
influence the fish production by using multiple regression 
analysis. The most common species which were 
commonly produced by Punjab fish farmers' are rohu, 
catla, mrigala, grass carp, common carp, and silver carp. 
The production per hectare (kg) was regressed against the 
explanatory variables such as area, feed, fertilizer, seed, 
marketing cost, electricity charges, disease control and 
labour. In overall farm situation, among all these 
explanatory variables feed, fertilizer, seed, electricity 
charges and disease control were found to be statistically 
non-significant. The regression coefficient of pond area in 

Particulars Private fish farms Panchayati fish farms

Small Medium Large Overall Small Medium Large Overall

Interest on the capital Investment 
@ 9 per cent

7441
(11.89)

6094
(9.36)

5304
(7.91)

6656
(10.16)

1134
(6.69)

887
(4.92)

715
(2.79)

1010
(4.96)

Depreciation on pipe @ 5 per 
cent

1397
(2.23)

1313
(2.02)

1413
(2.10)

1375
(2.09)

- - - -

Depreciation on aerator @ 5 per 
cent

611
(0.98)

414
(0.64)

292
(0.44)

518
(0.79)

291
(1.72)

207
(1.16)

162
(0.64)

251
(1.23)

Depreciation on generator @ 5 
per cent

564
(0.91)

371
(0.57)

216
(0.32)

384
(0.59)

228
(1.34)

162
(0.89)

152
(0.59)

200
(0.98)

Depreciation on electric motor 
@ 5 per cent

422
(0.67)

291
(0.45)

121
(0.18)

348
(0.54)

- - - -

Depreciation on diesel engine @ 
5 per cent

289
(0.46)

118
(0.18)

90
(0.13)

218
(0.33)

105
(0.62)

116
(0.64)

77
(0.31)

104
(0.52)

Depreciation on fish catching 
nets @ 20 per cent

66
(0.12)

35
(0.05)

24
(0.03)

52
(0.08)

19
(0.12)

26
(0.15)

23
(0.08)

21
(0.11)

Rental value of leased in land - - - - 15166
(89.51)

16625
(92.24)

24500
(95.59)

18767
(92.20)

Imputed value of owned land 51748
(82.74)

56454
(86.73)

59675
(88.89)

55960
(85.42)

- - - -

Total 62538
(100.00)

65090
(100.00)

67135
(100.00)

65511
(100.00)

16943
(100.00)

18023
(100.00)

25629
(100.00)

20353
(100.00)

Table 1. Fixed cost incurred on sampled fish farms, Ludhiana, 2015-16
(`/ha)

Figures in parentheses are the percentages of the total
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Particulars Private fish farms Panchayati fish farms

Small Medium Large Overall Small Medium Large Overall

Total fish production 
(kg)

3795.57 3886.62 4146.07 3942.72 3346.78 3667.80 3756.89 3590.49

Average price 
received (`/kg)

81 82 78 80 77 80 79 78

Gross returns 307441 318702 323393 315417 257702 293424 296794 280058
Fixed cost 62538 65090 67135 65511 16943 18023 25629 20353
Variable cost 200752 207554 183844 201970 181418 168448 163317 174461
Total cost 263290 272644 250979 267481 198361 186471 188946 194814
RFFR 106689 111148 139549 113447 76284 124976 133477 85244
Net returns 44151 46058 72414 47936 59341 106953 107848 85244
Pay-back period 1.87 1.47 0.81 1.54 0.21 0.09 0.07 0.13

Table 3. Gross and net returns from fish farming on sampled fish farms, Ludhiana, 2015-16
                           (`/ha)

Parameters Small Medium Large Overall

Constant 0.4041 0.9177 0.1278 0.6704

Slope Coefficients

Area
NS0.1854 NS0.1619 NS0.0769 **0.0452

Feed **0.0207 NS0.5226 **0.0322 NS0.3960

Fertilizer **0.0456 NS0.3710 NS0.0722 NS0.1242

Seed NS0.8291 **0.0499 NS0.1461 NS0.4706

Marketing cost NS0.2728 NS0.3282 NS0.6526 **0.0326

Electricity charges NS0.8833 **0.0423 NS0.1482 NS0.9446

Disease control NS0.9684 **0.0478 NS0.0766 NS0.7128

Labour NS0.1208 NS0.7697 NS0.5140 **0.0461
2R 0.7798 0.8751 0.9600 0.9147

Table 4. Factors affecting the fish production on sampled 
fish farms, Ludhiana, 2015-16

** Significant at 5 per cent level
NS: Non-significant

overall farm scenario came out to be 0.0452 which was 
significant. Indicating that with one per cent increase in 
pond area, fish production will increase by 0.04 per cent. 
The result showed decreasing returns to scale. The 

2Coefficient of Multiple Determination (R ) came to be 
0.9147 in an overall fish farm. This revealed that almost 
91 per cent of the variation in fish production was 
explained by the explanatory variables included in the 
estimation model. The Coefficient of Multiple 

2Determination (R ) were worked out to be 0.7798, 0.8751, 
and 0.96 for small, medium and large fish farms, 
respectively. Overall, the model used for explaining the 
behavior of fish production has very strong explanatory 

2power as explained by R . It can be concluded that due to 
positive contribution of farm size, the farm size ought to 
be increased to augment the fish production. The 
expenditure on feed, fertilizers, seed, electricity charges, 
disease control, marketing cost and labour have positive 
impact on fish production.

CONCLUSIONS
The study revealed that the gross returns on private 

fish farms from fish production came out to be `307441, 
`318702 and ̀ 323393 on small, medium and large farms, 
respectively. In panchayati fish farms gross returns from 
fish production came out to be `257702, `293424 and 
`296794 on small, medium and large farms, respectively.  
In private fish farms, total cost on fish farming was 
`263290, `272644 and `250979 on small, medium and 
large farms, respectively. In panchayati fish farms, total 
cost was `198361, `186471and `188946 on small, 
medium and large farms, respectively. Net returns of 
panchayati fish farmers were more than private fish 
farmers because in case of panchayati fish farms fixed 
cost was very less. It can be concluded that due to positive 
contribution of farm size, the farm size ought to be 
increased to augment the fish production. The 
expenditure on feed, fertilizers, seed, electricity charges, 
disease control, marketing cost and labour was found to 
be having positive impact on fish production.
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ABSTRACT
Potato is one of the most important food crops after wheat, maize and rice, contributing to food and nutritional security of the world. 
The present study examined the trends and variability of area, production and productivity of potato in important states of India and 
the country as a whole during period 1984-85 to 2013-14. Also, the relative contribution of area and yield in the growth of 
production in these states was also studied. Area under potato has been showing an upward trend over the years in the selected 
states even though there were variations. Similar trend is being observed in production and yield of potato over last three decades. 
The variability in both the acreage and production was highest in Bihar and Madhya Pradesh and lowest in Uttar Pradesh. Yield 
variability was also found to be maximum in Bihar and minimum in Uttar Pradesh. Contribution of area towards the production was 
found to be higher compared to that of yield except in case of Punjab. So it can be said that technological development and 
improvement in extension efforts for their better adoption has to be given more importance to cope up with the increasing demand of 
potato.
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INTRODUCTION
Potato (Solanum tuberosum) popularly known as the 

'King of Vegetables', is one of the most important food 
crop after wheat, maize and rice, contributing to food and 
nutritional security of the world. Potato is grown in about 
155 countries around the world and more than a billion 
people worldwide eat potatoes. Keeping in view the 
potential of potato in the food security of developing 
nations, FAO has rightly declared it as 'Future Food Crop'. 
Considering its importance, United Nations (UN) had 
declared 2008 as the International Year of Potato. World 
potato production has been on an upward trend for 
decades. Major potato growing countries in the world are 
China, India, Russia, United States, Ukraine, Germany, 
Poland, France, Netherlands and Bangladesh. Nearly a 
third of the world's potatoes are harvested in China and 
India. Potato was introduced to India in early 17th century 
probably through British missionaries or Portuguese 
traders. Globally India stands third in terms of area and 
second in terms of production (46 million tonnes) after 
China.It has emerged as fourth most important food crop 
in India after rice, wheat and maize. During 2014-15 

potato acreage in India was 20.32 lakh ha with a 
production of 46.61 million tonnes and productivity 22.9 
tonnes per ha (Indiastat, 2015). Major potato growing 
states are Uttar Pradesh, Bihar, West Bengal, Punjab, 
Karnataka, Assam and Madhya Pradesh.  More than 80 
percent of the crop is raised in the winter season as rabi 
crop from October to March. 

During the past 50 years total production of potato 
registered a 15 fold increase in the country which is 
attributed to the well targeted research on various aspects 
like seed production, agro techniques, crop production, 
marketing, processing, etc. (Shekhawat, 2001). The 
changing consumption pattern of the people, massive 
increase in the cold storage capacity in the countries (of 
which 80 per cent is used for the storage of potato seeds 
and table potatoes) and the emergence of the processing 
industry as an important sector have also contributed to 
the growth of potato in India. Potato-unlike major cereals-
is not a globally traded commodity. Only a fraction of 
total production enters foreign trade, and potato prices are 
determined usually by local production costs, not by the 
vagaries of international markets. It is therefore, a highly 
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recommended food security crop that can help low-
income farmers and vulnerable consumers ride out 
extreme events in world food supply and demand.

Knowledge of the past trends in area, production and 
productivity will aid the planners in deciding the growth 
rates to be achieved in accordance with the planned 
targets. Besides these, trends in area, production and 
productivity provide basis for forecasting the future 
supply. Also the inter year variability in area, production 
and yield needs to be looked into. Since, production of a 
crop is a function of area and average yield of the crop; 
hence the decomposition analysis (i.e. relative 
contribution of area and yield on production of potato) is 
necessary as it would be of immense value for policy 
formulation for the future. In the backdrop of this the 
present study was carried out with the objectives to 
examine the trends of area, production and productivity of 
potato in important states of India and the country as a 
whole. An attempt has been also made to evaluate the 
variability in area, production and yield of potato in these 
states and also the relative contribution of area and yield 
in the growth of production in these states.
MATERIAL AND METHODS

Time series data on area, production and yield of 
potato in leading potato producing states of India for the 
period of 1984-85 to 2013-14 were collected for the 
present study. Uttar Pradesh, West Bengal, Bihar, Madhya 
Pradesh, Punjab and Gujarat which contributed more than 
80 per cent of total potato production in the country were 
selected for the analysis.
Growth Rate Analysis

The growth rates of area, production and yield were 
worked out for three time periods, 1984-85 to 1993-94 
(Period-I), 1994-95 to 2003-04 (Period-II), 2004-05 to 
2013-14 (Period-III), and 1984-85 to 2013-14 (Overall) 
by fitting the semi-log form of the exponential growth 
function to the time series data.
Variability in Area, Yield and Production

Variability in area, yield and production of potato has 
been calculated using Cuddy Della Valle Index. Since the 
simple coefficient of variation overestimate the level of 
instability in time series data due to the presence of long-
term trend, the index was used to correct the coefficient of 
variation. The variability has been calculated for six 
major potato growing states of India for the time periods 
mentioned above.

The value of Cuddy Della Valle Index (CV*) was 
0.5calculated by using the formula as, CV* = CV x (1-R²) , 

Where R² is the estimated R-Square (Coefficient of 
multiple determinations) from the growth analysis and 
CV is the coefficient of variation.
Additive Decomposition

Additive decomposition was carried out for the 
triennium average ending 2005-06 to triennium average 
ending 2014-15. In this method, the total change in 
production is decomposed into three effects i.e. area effect 
(per cent contribution of area), yield effect (per cent 

contribution of yield) and interaction effect (per cent 
contribution of interaction). The contribution of area is 
the part of production due to additional area with the base 
year average yield, the contribution of average yield is the 
part of production due to additional yield with base year 
area and the contribution of the interaction is the part of 
production jointly due to additional yield and additional 
area. This is elaborated as below:

Let P  and P be production in base year and nth year.0

P  = A .Y  ........................................10 0 0

Pn = An .Yn
Where A , An represent area, Y , Yn represent yield for 0 0

the base year and nth year, respectively. The base year and 
nth year observations are triennium averages.

Pn - P  = ÄP0

An – A  = ÄA ........................................20

Yn – Y  = ÄY0

From 1 and 2 we can write
P  + ÄP = (A  + ÄA) (Y  + ÄY)0 0 0

RESULTS AND DISCUSSIONS
Growth and Variability in Area, Production and Yield 

State wise area, production and yield of potato in 
major potato producing states of India are presented in 
Table 1.Area under potato has been showing an upward 
trend over the years in the selected states even though 
there were variations. Uttar-Pradesh has the highest area 
under potato over the years followed by West Bengal and 
Bihar. Annual potato production in India was 12.57 
million tonnes in 1984-85 which increased to 41.55 
million tonnes in 2013-14. Uttar Pradesh has the highest 
production of potato in India followed by Bihar and West 
Bengal. In these states, in addition to increase in area 
under the crop, the introduction of new processing 
varieties like Chipsona-1 etc. might have contributed to 
enhanced production (Rana et al., 2009). The productivity 
of potato was 14.8 t/ha in 1984- 85which increased to 
21.16 t/ha in 2013-14. Gujarat shows the highest 
productivity of potato in India followed by Punjab and 
Uttar Pradesh (Table 1).The compound growth rates of 
area, production and yield of potato in these leading 
potato producing states of India for the three time periods 
have been presented in Table 2. 

A glance on Table 2 revealed that in Period-I (1984-85 
to 1993-94) growth rate of area under potato was found to 
be 3.01 per cent at all India level. Gujarat (10.9 per cent) 
and West Bengal (5.6 per cent) have shown highest 
growth in area and the least growth was shown by Punjab 
(0.2per cent). In Period-II (1994-95 to 2003-04) area 
under the crop significantly increased at a rate of 2.9 per 
cent at all India level. Contrary to Period-I, Punjab 
showed tremendous increase in area under crop at the rate 
of 8.35 per cent compounded annually. Bihar (-2.4 per 
cent) and Madhya Pradesh (-1.86per cent) exhibited 
negative growth. During Period-III (2004-05 to 2013-14), 
area under the crop significantly increased at a rate of 4.9 
per cent much higher than that in previous periods at all 
India level. Madhya Pradesh exhibited tremendous 
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States Area ('000ha) Production ('000 tonnes) Yield (kg/ha)

1984-85 1994-95 2013-14 1984-85 1994-95 2013-14 1984-95 1994-95 2013-14

Uttar Pradesh 320 375.3 564.25 5449 6821.3 13808.8 17002 18176 24516
Bihar 139 168.7 318.45 1353 1532.7 6536 9734 9085 20513
West Bengal 149 232.3 412.25 3135 5558.9 9030 21071 23930 21987
Madhya Pradesh 30 42.4 110 376 620.4 2322.4 12372 14632 21149
Punjab 34 30.1 87.24 669 609.8 2189.2 19436 20259 25149
Gujarat 10 22.7 73.64 323 529.9 2267.4 32918 23344 30845
All India 850 1070 1973.2 12578 17468 41555.4 14806 16262 21157

Table 1. State wise area, production and yield of potato in different time periods

States Compound growth rate (per cent) Variability (CV*) per cent

Area Production Yield Area Production Yield

Period-I: 1984-85 to 1993-94

Uttar Pradesh 2.6 3.46 0.83 4.06 10.94 11.22
Bihar 2.6 1.92 -0.64 3.36 3.68 4.07
West Bengal 5.6 6.61 0.988 5.72 6.71 3.54
Madhya Pradesh 2.8 3.75 1.005 5.59 12.57 7.65
Punjab 0.2 4.59 4.42 30.46 32.49 19.05
Gujarat 10.9 10.53 -0.33 13.01 21.17 16.92
All India 3.01 4.37 1.45 2.61 6.43 6.5
Period-II: 1994-95 to 2003-04
Uttar Pradesh 0.96 3.46 2.28 5.13 13.69 11.45
Bihar -2.4 -1.33 1.09 6.4 7.4 3.32
West Bengal 2.85 2.45 -0.39 7.31 10.52 9.54
Madhya Pradesh -1.86 -3.04 -1.26 22.29 27.85 12.64
Punjab 8.35 9.41 1.54 16.39 16.32 11.71
Gujarat 4.34 4.62 0.28 6.709 9.75 7.49
All India 2.9 2.88 1.11 4.96 9.4 7.54
Period-III- 2004-05 to 2013-14
Uttar Pradesh 3.47 4.92 1.51 3.1 4.99 4.68
Bihar 10.76 28.4 14.34 17.24 26.88 15.5
West Bengal 1.55 6.6 4.83 5.82 26.59 26.72
Madhya Pradesh 11.66 16.72 4.43 11.44 32.53 19.87
Punjab 2.63 7.39 4.88 3.33 9.33 10.36
Gujarat 8.22 9.42 1.63 9.21 9.32 4.97
All India 4.9 8.8 3.8 3.7 8.79 7.25
Over all Period: 1984-85 to 2013-14
Uttar Pradesh 2.19 3.66 1.42 5.37 11.68 10.01
Bihar 2.68 4.42 1.91 24.62 60.55 28.8
West Bengal 3.55 3.69 0.18 8.49 21.78 18.3
Madhya Pradesh 3.75 5.1 1.32 24.63 44.39 17.32
Punjab 4.69 6.3 1.52 19.72 21.52 14.9
Gujarat 7.6 8.5 0.88 12.18 19.15 12.2
All India 3.06 4.39 1.3 6.14 12.28 8.63

Table 2. Compound growth rate and variability of area, production and yield of potato in major producing states of 
India for the period 1984-85 to 2013-14

increase in area under the crop that is, 11.66 per cent 
compounded annually contrary to Period-II. Bihar 
exhibited 10.76 per cent increase in area, whereas, 8.22 
per cent increase was found in case of Gujarat. 

Growth rate of area under potato during the last three 

decades (1984-85 to 2013-14) was found to be 3.06per 
cent at all India level. Punjab (4.69 per cent), Gujarat (7.6 
per cent) and Madhya Pradesh (3.75 per cent) have shown 
higher growth rate in area under potato followed by West 
Bengal (3.55 per cent), Bihar (2.68 per cent) and Uttar 
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Pradesh (2.19 per cent) during the period (Table 2). It can 
be clearly seen from the preceding discussion that area 
under potato has shown growth during the last three 
decades particularly in the last decade.

The spread of shorter duration cereal varieties 
facilitated by the expansion of irrigation infrastructure 
opened up space in the annual agricultural calendar for 
potato cultivation in the lowland plains. Those trends 
combined with the diffusion of the seed plot production 
technique, the expansion of cold storage facilities to 
ensure seed availability, and the release of improved 
potato varieties suitable for different agro-climatic 
conditions spurred greater area under cultivation and 
consequently the associated CGRs (Pandey, 2007).

In Period-I (1984-85 to 1993-94) 4.37 per cent growth 
in production of potato was seen at all India level. Gujarat 
(10.53 per cent) exhibited highest rate of growth of 
production followed by West Bengal (6.61 per cent), 
Punjab (4.59 per cent). During Period-II, 2.88 per cent 
growth in production of potato was observed at all India 
level. Punjab (9.41 per cent) showed highest growth in 
production followed by Gujarat (4.62 per cent).Negative 
growth in production was exhibited by Bihar (-1.33 per 
cent) and Madhya Pradesh (-3.04 per cent) which can be 
attributed to the negative growth in area under the crop in 
these states during the period. In Period-III, production of 
potato significantly increased at a rate of 8.8 per cent 
compounded annually at all India level. Bihar and 
Madhya Pradesh has shown tremendous growth in 
production i.e. at a rate of 28.4 per cent and 16.72 per cent 
respectively which was in par to the increased growth of 
area under potato in these states during the period. 
Gujarat, Punjab, West Bengal and Uttar Pradesh also 
exhibited a positive growth rate in production

Gujarat (7.85 per cent), Punjab (6.3per cent) and 
Madhya Pradesh (5.1 per cent) were among the states 
which have tremendous growth in the level of production 
during the entire time period of 1984-85 to 2013-14 when 
growth rate was 4.39per cent at all India level. 

It is clear from the above analysis and discussion that 
production of potato have significantly increased over the 
years and especially in the last decade making the country 
one of the leading producer in the world. Availability of 
good quality seed, improved efforts to disseminate 
scientific crop husbandry practices, farmers' friendly 
policies and improvement in marketing infrastructure 
have aided in enhanced potato production in these states. 
India has 24 million tonnes of storage capacity out of 
which 80per cent is used for potatoes. Also, extensive 
irrigation and rural road networks facilitate the supply of 
inputs and the shipment and sale of a bulky product at 
harvest. Tremendous increase in production of potato in 
India during the last decade may be attributed to the shift 
in consumption pattern of the people away from cereal 
based diets due to increase in per-capita income. This has 
also increased the demand for processed products of 
potato like French fries, potato chips etc.

During Period-I (1984-85 to 1993-94), growth rate of 
yield of potato was found to be very low i.e., 1.45 per cent 
at all India level. The growth rates of yield in the major 
producing states were found to be insignificant except in 
the case of Punjab where 4.42 per cent growth was 
observed. In Period-II, 1.11 per cent growth in yield of 
potato was observed in all India level. Uttar Pradesh 
exhibited 2.28 per cent growth in yield followed by 
Punjab (1.54 per cent) and Bihar (1.09 per cent). Negative 
growth in yield of potato was exhibited by Madhya 
Pradesh and West Bengal. During Period-III, 3.8 per cent 
of growth in yield of potato was observed at all India level 
much higher than the previous two decades. A tremendous 
increase in growth of yield was exhibited by Bihar that is, 
at a rate of 14.34 per cent compounded annually. Punjab 
showed an increase in growth of yield at a rate of 4.88 per 
cent, followed by West Bengal (4.83 per cent) and 
Madhya Pradesh (4.43 per cent)

 As far as the productivity growth in the last three 
decades is concerned, it was at the level of 1.32 per cent 
per annum at all India level. However, Bihar (1.91 per 
cent), Punjab (1.52 per cent) and Uttar Pradesh (1.42 per 
cent) are the states which have shown high growth in 
productivity during the last 3 decades. The increase in the 
productivity level in these states is mainly due to 
development and adoption of yield increasing varieties 
and better technological adoption. Lowest growth rate 
have been found in Gujarat (0.88 per cent) and West 
Bengal (0.18 per cent). The insignificant growth in 
productivity in these states is due to decline in water table, 
non-judicious use of fertilizer and low soil fertility (CPRI, 
2011).

It can be observed that average compound growth rate 
(ACGR) of yield of potato have mostly remained low 
except in the case of period III. Relative prices and yields 
for different commodities partly explain growers' interest 
in maximizing agricultural income potential rather than 
potato yields. Growers opt to harvest potatoes before 
maximum bulking has occurred to capture higher farm-
gate prices, to avoid the crash in producer prices at the 
peak of the harvesting period, and to achieve early 
planting for the subsequent crop. The low ACGRs for 
yields may also be partly due to the closing of the 
agricultural frontier for irrigated potato production in 
India and conversely the recent expansion of output in the 
hilly areas or warmer, non-traditional production zones 
where off-season prices may compensate for lower yields 
(Pandey & Sarkar, 2005)

During period I, the variability in the acreage of potato 
was found to be 2.26 per cent at all India level. Highest 
variability in terms of acreage was observed in Punjab 
(30.36 per cent) followed by Gujarat (13.01 per cent). The 
variability in the acreage of potato during period II was 
found to be 4.96 per cent. Highest variability in area was 
exhibited by Madhya Pradesh (27.85 per cent) followed 
by Punjab (16.32 per cent). During period II, a variability 
of 3.7 per cent was observed at all India level. Highest 
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variability was shown by Bihar (17.24 per cent), followed 
by Madhya Pradesh (11.44 per cent), In case of the 
variability in the acreage was highest in Bihar (24.62 per 
cent) and Madhya Pradesh (24.63 per cent) and lowest in 
Uttar Pradesh (5.32 per cent) during the period 1984-85 to 
2013-14. Area under potato recorded a variability of 6.14 
per cent at all India level. Some factors responsible for the 
volatility of area under the crop may be its continuous 
adjustment to improvements in yields, favorable or 
adverse growing conditions resulting in periodic bumper 
crops and shortfalls in production in relation to steady 
increases in demand due to rising population and changes 
in income.

In Period-I variability in production of potato was 
found to be 6.43 per cent at all India level. Highest 
variability was shown by Punjab (32.49 per cent), 
followed by Gujarat (21.17). During period II higher 
variability of 9.4 per cent was observed in production of 
potato at all India level. Highest variability was shown by 
Madhya Pradesh (27.85 per cent) followed by Punjab 
(16.32 per cent), Uttar Pradesh (13.69 per cent). During 
Period-III a variability of 8.79 per cent was observed in 
case of potato production at all India level. Madhya 
Pradesh exhibited highest variability in production (32.53 
per cent). Contrary to previous decades, Bihar showed 
higher variation in production, (26.88per cent) followed 
by West Bengal (26.59per cent).During the overall 
period, the variability in production of potato was found 
to be highest in Bihar (60.55 per cent) and Madhya 
Pradesh (44.39 per cent) followed by West Bengal (21.78 
per cent), Punjab (21.52 per cent), Gujarat (19.15 per 
cent) and Uttar Pradesh (11.68 per cent). Variation in 
potato production at all India level was found to be 12.28 
per cent during the time period.

During Period-I, the variability in productivity of 
potato at all India level was found to be 6.5 per cent. 
During this period highest variability in yield was shown 
by Punjab (19.05 per cent) followed by Gujarat (16.92 per 
cent) and lowest in West Bengal (3.54 per cent). During 
Period-II, variability of 7.54 per cent in productivity of 
potato was observed at all India level. In this period 
highest variability was shown by Madhya Pradesh (12.64 
per cent) followed by Punjab (11.71 per cent), Uttar 
Pradesh (11.45 per cent) and lowest was found in Bihar 
(3.32 per cent). For the Period-III, a variability of 7.25 per 
cent was observed in productivity of potato at all India 
level. Contrary to previous time periods, West Bengal 
exhibited highest variability, (26.72 per cent), followed 
by Madhya Pradesh (19.87 per cent), and Uttar Pradesh 
(4.68 per cent) exhibited the lowest growth rate.The 
variability in yield was found to be highest in Bihar (28.8 
per cent) and lowest in Uttar Pradesh (10.01 per cent) 
during the overall period (1984-85 to 2013-14), whereas 
8.63 per cent variability was observed at all India level.

A number of factors like production risk and price risk 
are responsible for the variability in production, area and 
yield. Unexpected natural calamities and pests and 

diseases and frost have at times caused sudden drop in 
production of the crop in some state leading to higher 
prices. These higher prices induce the potato growers to 
increase the area under potato next year resulting in the 
increased production and arrivals leading to glut in the 
market and sharp decline in prices. Thus cobweb type 
demand supply cycle is prevalent in the potato production 
and marketing system in the country which bring violent 
fluctuations in potato prices and at the same time have 
serious political implications
Relative Contribution of Area and Yield in Production

The decomposition analysis of production into yield 
effect, area effect and interaction effect reveals the states 
where production can be increased by increasing area or 
by augmenting the yield or by increasing both. It is helpful 
in identifying states where area expansion is possible and 
where it is constrained by relative yield advantage 
(Saxena & Mathur, 2013)

The per cent contribution of area and yield to 
production of potato in different states of India during 
triennium average ending 2005-06 over triennium 
average ending 2014-15 is presented in Table 3. It can be 
observed that, area under potato contributed maximum to 
the production of potato in case of Uttar Pradesh (71.31 
per cent), Madhya Pradesh (56.79 per cent) and Gujarat 
(77.28 per cent). In case of Bihar, interaction effect 
between area and yield contributed maximum to the total 
production of potato (40.93 per cent). Yield of crop 
contributed maximum to the production of potato in 
Punjab (46.46 per cent)..

It can be noted from the preceding discussions that both 
area and yield have contributed to the enhancement in 
production of potato even though contribution of area was 
substantially high as compared to yield in most of the 
states. Since further area increase is constrained, yield 
increasing measures must be developed to make potato an 
economically viable enterprise for small and marginal 
farmer as high per unit returns can only be realized through 
productivity enhancement (Saxena & Mathur, 2013)
CONCLUSION AND POLICY IMPLICATIONS

Area under potato has been showing an upward trend 

States Area effect
(per cent)

Yield effect
(per cent)

Interaction 
effect

(per cent)

Uttar Pradesh 71.31 20.75 7.92
Bihar 27.16 31.91 40.93
West Bengal 49.29 41.07 9.63
Madhya Pradesh 56.79 16.43 26.76
Punjab 40.96 46.45 12.57
Gujarat 77.28 10.24 12.46

Table 3. Per cent contribution of area and yield to 
production of potato in different states of India 
during triennium average ending 2005-06 over 
triennium average ending 2014-15 
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over the years in the selected states even though there 
were variations. Similar trend is being observed in 
production and yield of potato over last three decades. 
The variability in both the acreage and production was 
highest in Bihar and Madhya Pradesh and lowest in Uttar 
Pradesh during 1984-85 to 2013-14. Yield variability was 
also found to be maximum in Bihar and minimum in Uttar 
Pradesh. Emergence of cold storage capacity potato 
processing industry and realization of remunerative 
prices can be the important growth triggers for potato in 
future. Damage due to pests and diseases and premature 
harvesting to capture higher prices are some of the 
important reasons of yield variability. Issues related to 
agronomic practices, extension education to the farmers 
and availability of critical inputs like quality seed must be 
addressed so as to curb the variability in production and 
yield of potato in the country. Contribution of area 
towards the production was found to be higher compared 
to that of yield except in case of Punjab. Technological 

development and improvement in extension efforts for 
their better adoption has to be given more importance to 
cope up with the increasing demand of potato.
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ABSTRACT
Financial inclusion is a process of ensuring access to appropriate financial products and services needed by all sections of the 
society in general and vulnerable groups such as economically weaker sections and low income groups in particular, at an 
affordable cost in a fair and transparent manner by regulated mainstream institutional players (CRISIL, 2013).The study brought 
out that an average number of bank accounts came out 2.06 per household which is higher in banking village(2.80).The extent of 
bank account holders was highest among large famers (4.40) and lowest among labourers. Out of the total bank accounts, the public 
banks occupied the highest share (41.74 per cent), followed by private banks (24.76 per cent).Out of the total number of bank 
accounts, 50.47and 54.39 per cent accounts were not functional in banking and non-banking village respectively. The awareness 
level about Jan Dhan Yojna was exceptionally low in non-banking village as compared to banking village. Besides, crop loan (32.67 
per cent), majority of the sampled households used bank accounts for availing bank loan (38 per cent) only.
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INTRODUCTION
Finance is a branch of economics that is concerned 

with resource allocation, resource management, 
acquisition and investment. It matters for both economic 
growth and development. There is substantial evidence 
that financial development, which refers to effective 
financial intermediation and markets that provide deep 
and broad access for formal financial services to 
economic agents, promotes growth (Roubini & Bilodeau, 
2008). It is also well documented that financial 
development plays crucial role in moving households out 
of poverty directly by providing credit facilities to the 
poor. In case of developing countries, the direct effect of 
financial development on poverty reduction is stronger 
than its indirect effect through accelerating growth, and 
the benefit of financial development for the poor is greater 
than the associated cost (Jeanneney & Kpodar, 2011). 
Traditionally, access to financial services had been a rich 
person's privilege, the poor had to rely on informal 

arrangements within their family or close community. 
While the linkages between a well-functioning financial 
sector and economic development have been well 
documented (Anonymous, 1989), generally efforts had 
been focused on developing a formal banking sector in 
order to mobilize savings and convert them into 
investment.

The concept of financial inclusion is not a new one. It 
has become a catchphrase now and has attracted global 
attention in the recent past. Financial inclusion or 
inclusive financing is the delivery of financial services at 
affordable costs to disadvantaged and low income 
segments of society. This problem has led to generation of 
financial instability and pauperism among the income 
groups who do not have access to financial products and 
services. For financial inclusion to promote growth, it has 
to move from opening an account in the bank to regular 
savings and finally to a relationship which enables the 
borrower to access and repay the loans on regular basis 
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(Mor &Ananth, 2007).
In India, financial inclusion was first featured in 2005, 

as a pilot project in union territory of Puducherry. 
'Manglam' village became the first village where all 
households were provided banking facilities. The 
Reserve Bank of India (RBI) introduced a basic 'no-frills' 
banking account (NFA). In addition to this KYC (Know 
Your Costumer) norms were relaxed for people intending 
to open accounts with annual deposits of less than `50 
thousand. Artisan Card, General Credit Card (GCC) and 
Kisan Credit Card (KCC) were issued to the poor, 
farmers, and the disadvantaged, to help them access easy 
credit. In January 2006, the RBI permitted commercial 
banks to make use of the services of non-governmental 
organisations (NGOs) and Self Help Groups (SHGs), 
micro finance institutions and other civil society 
organizations as intermediaries for providing financial 
and banking services.

According to Rural Finance Access Survey (2003), 70 
per cent of marginal/landless farmers did not have a bank 
account and 87 per cent had no access to credit from 
formal sources. As a result they were forced to rely on 
informal sources of finance who charged exorbitant rates 
of interest (Basu & Srivastva, 2005). The financially 
excluded sections largely comprises of marginal farmers, 
landless laboures, self employed and unorganized sector 
enterprises, urban slum dwellers, migrants, ethnic 
minorities and socially excluded groups, senior citizens 
and women. The unbanked population is higher in the 
north-eastern and eastern regions. Regional differences 
are significant with the credit coverage at 25 per cent for 
the southern regions and as low as seven, eight and nine 
per cent respectively in northern-eastern, eastern and 
central regions of India. Keeping this in view, the present 
study has been designed to examine the extent of financial 
inclusion and exclusion of rural households in banking 
and non-banking villages of Fazilka district of Punjab.
DATA AND METHODOLOGY

The present study was conducted to assess the 
financial inclusion in the rural area of Punjab state during 
the period 2014-15.The design of the study was based on 
the primary survey of two villages of Fazilka district of 
Punjab state. Simple random sampling technique was 
used to select the blocks and villages. Abohar and Khuian 
Sarwar blocks were selected randomly out of 4 blocks 
from the Fazilka district. One banked village Khui Khera 
and one unbanked village Gidderanwali was selected 
randomly from the selected blocks. In order to accomplish 
the objectives of the study, a sample of 75 rural 
households from banking village and 75 households from 
non-banking village was taken to examine the extent of 
financial inclusion and exclusion. For the selection of 
respondents, the households were classified as (i) farmer 
(ii) labour (iii) self-employed (iv) serviceman 

households. Based on the size of the operational holdings, 
farmer households were divided into five categories 
namely marginal (<1 ha), small (1-2 ha), semi-medium 
(2-4 ha), medium (4-10 ha) and large (>10 ha). The labour 
households were divided into two categories namely 
agricultural and non- agricultural labour households. The 
servicemen households were divided into two categories 
namely government servicemen and private servicemen 
households.
RESULTS AND DISCUSSION 
Average Number of Bank Accounts

Table 1 reveals that maximum number of accounts in 
the banking village belonged to large farmer category 
which was 5.50 and the least number of accounts 
belonged to agricultural labourer category which was 2.1. 
Similarly in non-banking village, the maximum number 
of accounts were held by large farmer category which was 
3.67 and the least number of accounts were held by 
agricultural labourer category which was 0.45. Similarly 
in non-banking village, the maximum number of accounts 
were held by large farmer category which was 3.67 and 
the least number of accounts were held by agricultural 
labourer category which was 0.45. In the banking village, 
around 71per cent households had 1-3 accounts, whereas 
26.67 per cent were holding 3-5 accounts. About 3per cent 
households were having more than 5 accounts. Average 
number of accounts of this village was 2.80. In the non-
banking village, around 63 per cent households had 1-3 
accounts whereas 10.67 per cent had 3-5 accounts. About 
1per cent households were having more than 5 accounts 
and 25.33 per cent households were having no account. 
Average number of accounts of this village was 1.52.
Number of Bank Accounts According to Bank 
Category

Table 2 shows that in the banking village, average 
number of accounts were 2.80. Out of this, 20 per cent 
accounts were in public banks, 18.93 per cent accounts 
were in regional rural banks, 31.07 per cent accounts were 
in private banks and 30 per cent accounts were in co-
operative banks. The maximum number of accounts of all 
the respondents were in private sector banks (31.07 per 
cent) followed by co-operatives (30 per cent), public 
banks (20 per cent), RRBs (18.93 per cent). The 
maximum number of accounts (5.50) were held by large 
farmer categories. Table 2 further revealed that in the non-
banking village, average number of accounts were 1.52. 
Out of this, 22.37 per cent accounts were in public banks, 
0.66 per cent accounts were in regional rural banks, 22.37 
per cent accounts were in private banks and none of the 
respondents were having accounts in co-operative banks. 
The maximum number of accounts of all the respondents 
were in public sector banks (76.97 per cent). The 
maximum number of accounts was (3.67) that were held 
by large farmer categories and the least number of 
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Table 1. Distribution of number of bank accounts of the respondents in the banking and non-banking village

Category Number of accounts

Nil 1-3 3-5 >5 Average

Banking village
Large farmer - - 4 (66.67) 2 (33.33) 5.50
Medium farmer - - 9 (100.00) - 3.33
Semi-medium farmer - 8 (80.00) 2 (20.00) - 2.50
Small farmer - 4 (80.00) 1 (20.00) - 2.80
Marginal farmer - 3 (60.00) 2 (40.00) - 3.00
Government servicemen - 2 (100.00) - - 2.50
Private servicemen - 1 (100.00) - - 3.00
Self employed - 1 (50.00) 1 (50.00) - 3.5
Agricultural labourer - 20 (100.00) - - 2.1
Non-agricultural labourer - 14 (93.33) 1 (6.67) - 2.4
Total - 53 (70.67) 20 (26.67) 2 (2.67) 2.80
Non-Banking village
Large farmer - 5 (55.56) 3 (33.33) 1 (11.11) 3.67
Medium farmer - 7 (100.00) - - 1.43
Semi-medium farmer - 9 (100.00) - - 1.67
Small farmer - - 4 (100.00) - 2
Marginal farmer - 3 (100.00) - - 2
Government servicemen - 2 (66.67) 1 (33.33) - 3
Private servicemen - 3 (100.00) - - 2
Self employed - 3 (100.00) - - 1
Agricultural labourer 15 (75.00) 5 (25.00) - - 0.45
Non-agricultural labourer 4 (28.57) 10 (71.43) - - 1.08
Total 19 (25.33) 47 (62.67) 8 (10.67) 1 (1.33) 1.52
Figures in parentheses indicate percentages to the total

Category Number of accounts

Public RRBs Private Co-operative Total

Banking village
Large farmer 1.83 (33.27) 1.00 (18.18) 0.33 (6.00) 2.34 (42.55) 5.50 (100.00)
Medium farmer 0.78 (24.22) 1.11 (34.47) 0.11 (3.42) 1.22 (37.89) 3.33 (100.00)
Semi-medium farmer 0.40 (16.00) 0.60 (24.00) 0.50 (20.00) 1.00 (40.00) 2.50 (100.00)
Small farmer - 0.80 (28.57) 0.80 (28.57) 1.20 (42.86) 2.80 (100.00)
Marginal farmer - 0.20 (6.66) 2.00 (66.67) 0.80 (26.67) 3.00 (100.00)
Government servicemen - - 2.50 (100.00) - 2.50 (100.00)
Private servicemen 1 (33.34) 1 (33.33) 1 (33.33) - 3.00 (100.00)
Self employed 0.5 (14.29) 0.5 (14.29) 0.5 (14.29) 2 (57.14) 3.50 (100.00)
Agricultural labourer 0.05 (2.38) 0.15 (7.15) 1.65 (78.57) 0.25 (11.90) 2.10 (100.00)
Non-agricultural labourer 1.07 (44.58) 0.53 (22.08) 0.2 (8.34) 0.6 (25.00) 2.40 (100.00)
Average 0.56 (20.00) 0.53 (18.93) 0.87 (31.07) 0.84 (30.00) 2.80 (100.00)
Non-Banking village
Large farmer 3.23 (88.01) 0.11 (2.99) 0.33 (8.99) - 3.67 (100.00)
Medium farmer 0.29 (20.28) - 1.14 (79.72) - 1.43 (100.00)
Semi-medium farmer 1.33 (79.64) - 0.44 (26.35) - 1.67 (100.00)
Small farmer 2 (100.00) - - - 2 (100.00)
Marginal farmer 2 (100.00) - - - 2 (100.00)
Government servicemen 1.67 (55.66) - 1.34 (44.67) - 3 (100.00)
Private servicemen 1.34 (67.00) - 0.67 (33.5) - 2 (100.00)
Self employed 0.33 (33.00) - 0.67 (67.00) - 1 (100.00)
Agricultural labourer 0.4 (88.89) - 0.05 (11.11) - 0.45 (100.00)
Non-agricultural labourer 0.93 (86.11) - 0.15 (13.89) - 1.08 (100.00)
Average 1.17 (76.97) 0.01 (0.66) 0.34 (22.37) - 1.52 (100.00)

Table 2. Distribution of number of accounts in the banking and non-banking village according to bank category
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accounts were held by agricultural labourer category 
which was less than 1..
Visits of Respondents to Banks

Table 3 shows that, overall, average number of visits 
to the banks in a year by the respondents were 28. In the 
banking village, average number of visits to banks in a 
year by the respondents were 33 while in non-banking 

village, the yearly visits to banks by the respondents were 
24 and monthly visits were 2. Overall, the private 
servicemen made the maximum number of visits in the 
banks (76 annually and 6.33 monthly) and the least 
average number of visits in the banks were made by 
agricultural labourers (7 annually).

In banking village, the government servicemen made 

Category Banking village Non-banking village Overall

Yearly Monthly Yearly Monthly Yearly Monthly

Large farmer 70 5.83 43 3.58 54 4.50
Medium farmer 45 3.75 27 2.25 37 3.08
Semi-medium farmer 35 2.92 31 2.58 33 2.75
Small farmer 41 3.42 27 2.25 35 2.92
Marginal farmer 34 2.83 24 2.00 30 2.50
Government servicemen 104 8.66 42 3.50 67 5.58
Private servicemen 88 7.33 72 6.00 76 6.33
Self employed 36 3.00 44 3.67 41 3.42
Agricultural labourer 11 0.92 3 0.25 7 0.58
Non-agricultural labourer 20 1.67 19 1.58 20 1.66
Average 33 2.75 24 2.00 28 2.33

Table 3. Average number of visits to bank by respondents

Category Bank accounts

Total No. of accounts Non-functional accounts Functional accounts

Banking village

Large farmer 33 (100.00) 4 (12.12) 29 (87.88)

Medium farmer 30 (100.00) 15 (50.00) 15 (50.00)

Semi-medium farmer 25 (100.00) 12 (48.00) 13 (52.00)

Small farmer 14 (100.00) 4 (28.57) 10 (71.43)

Marginal farmer 15 (100.00) 9 (60.00) 6 (40.00)

Government servicemen 5 (100.00) 0 (00.00) 5 (100.00)

Private servicemen 3 (100.00) 0 (00.00) 3 (100.00)

Self employed 7 (100.00) 4 (57.14) 3 (42.86)

Agricultural labourer 42 (100.00) 42 (100.00) 0 (00.00)

Non-agricultural labourer 36 (100.00) 16 (44.45) 20 (55.55)

Total 210 (100.00) 106 (50.47) 104 (49.53)

Non-banking village

Large farmer 33 (100.00) 16 (48.48) 17 (51.52)

Medium farmer 10 (100.00) 5 (50.00) 5 (50.00)

Semi-medium farmer 15 (100.00) 9 (60.00) 6 (40.00)

Small farmer 8 (100.00) 6 (75.00) 2 (25.00)

Marginal farmer 6 (100.00) 4 (66.67) 2 (33.33)

Government servicemen 9 (100.00) 0 (00.00) 9 (100.00)

Private servicemen 6 (100.00) 0 (00.00) 6 (100.00)

Self employed 3 (100.00) 2 (66.67) 1 (33.33)

Agricultural labourer 9 (100.00) 9 (100.00) 0 (00.00)

Non-agricultural labourer 15 (100.00) 11 (73.33) 4 (26.67)

Total 114 (100.00) 62 (54.39) 52 (45.61)

Table 4. Number of respondents holding bank accounts in the banking and non-banking village

Figures in parentheses indicate percentages to the total
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the maximum number of visits in the banks (104 annually 
and 8.66 monthly) and the least number of visits to the 
banks (11 annually and 0.92 monthly) were made by 
agricultural labourers. Similarly, in non-banking village, 
the maximum number of visits to the banks (72 annually) 
were made by private serviceman and the least number of 
visits to the bank (3 Annually) were made by agricultural 
labourers.
Number of Respondents Holding Bank Accounts

Table 4 shows the number of respondents holding 
bank accounts. In banking village, total number of 
accounts opened were 210 out of which 50.47 per cent 
accounts were not functional and 49.53 per cent accounts 
were used frequently by the respondents. Table 4 further 
revealed that, in the non-banking village, total number of 
accounts opened were 114 out of which 54.39 per cent 
accounts were not functional and 45.61 per cent accounts 
were functional.
Loan through Kisan Credit Card (KCC)

The data given in the Table 5 indicates that in banking 
village, 36 per cent respondents possessed KCC, about 
31per cent were using their KCC and the total amount 
taken under KCC was ̀ 490000. Table 5 further shows that 
in the non-banking village, 25.33 per cent respondents 
possessed KCC, about 11per cent respondents were using 
their KCC and the total amount taken under KCC was 
`153124.
Awareness about Jan-DhanYojana (JDY)

Table 6 shows that, overall 35.33 per cent respondents 
were aware of Jan Dhan Yojana. In the banking village, 56 
per cent and in non-banking village 14.67 per cent were 
aware of this scheme. The least awareness (11.11 per cent) 
was among the small farmers. Similarly, in banking 
village, all government, private, self employed, 
agricultural labourers and non-agricultural labourers 
categories were aware of Jan Dhan Yojana and the least 
aware (20 per cent), belonged to small farmer category. 
Likewise, in non-banking village, all private servicemen 
category were aware of the scheme and the least (22.22 

 

Category Having 
KCC

Functional 
KCC

Average 
amount 

(`)

Banking village
Large farmer 6

(100.00)
6

(100.00)
2566667

Medium farmer 7
(77.78)

7
(77.78)

116667

Semi-medium farmer 7
(70.00)

5
(50.00)

55000

Small farmer 4
(80.00)

3
(60.00)

20000

Marginal farmer 3
(60.00)

2
(40.00)

10000

Total 27
(36.00)

23
(30.67)

490000

Non-banking village
Large farmer 6

(66.67)
6

(66.67)
533333

Medium farmer 3
(42.86)

2
(28.57)

14286

Semi-medium farmer 5
(55.56)

- -

Small farmer 3
(75.00)

- -

Marginal farmer 2
(66.67)

- -

Total 19
(25.33)

8
(10.67)

153124

Table 5. Distribution of farmers who took loan through 
Kisan Credit Card in the banking and non-
banking village

Figures in parentheses indicate percentages to the total

Category Banking village Non-Banking village Overall

No.  Percentage No.  Percentage No.  Percentage

Large farmer 3 50.00 2 22.22 5 33.33
Medium farmer 2 22.22 - - 2 12.50
Semi-medium farmer 4 40.00 - - 4 21.05
Small farmer 1 20.00 - - 1 11.11
Marginal farmer 2 40.00 - - 2 25.00
Govt. servicemen 1 100.00 1 33.33 2 50.00
Private servicemen 2 100.00 3 100.00 5 100.00
Self employed 2 100.00 1 33.33 3 60.00
Agricultural labourer 20 100.00 0 00.00 20 50.00
Non-agricultural labourer 5 33.33 4 28.57 9 31.03
Total 42 56.00 11 14.67 53 35.33

Table 6. Awareness about Jan-DhanYojana

per cent) belonged to large farmer category.
Use of ATM Card

Table 7 shows that, overall average number of ATM 
card used by the respondents was 0.22 times monthly. In 
the banking and non-banking village, average number of 
ATM card were used by the respondents that was 0.24 and 
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Category Banking 
village

Non-
Banking 
village

Overall

Large farmer 1.17 0.33 0.67
Medium farmer 0.11 0.29 0.19
Semi-medium farmer 0.33 0.33 0.33
Small farmer - - -
Marginal farmer - - -
Govt. servicemen 1.00 1.00 1.00
Private servicemen 1.00 - 0.25
Self employed 0.50 - 0.20
Agricultural labourer - - -
Non-agricultural labourer 0.20 - 0.10
Average 0.24 0.14 0.22

Table 7. Average number of times ATM card used by the 
respondents
                                                            (per month)

0.14 times monthly. Overall, maximum number ATM 
card were used by the respondents was one time belonged 
to government servicemen category and the least average 
number was 0.1 times monthly belonged to non-
agricultural labourer category and none of the 
respondents use ATM card belonged to small farmer, 
marginal farmer or agricultural labourer category.

Category Old age/ Widow 
pension

Crop 
loan

Purchasing farm 
implements

Purchasing 
livestock

Others 
(savings)

Banking village
Large farmer 1 (16.67) 4 (66.67) 5 (83.33) - 5 (83.33)
Medium farmer 8 (88.89) 9 (100.00) 8 (88.89) 5 (55.56) 3 (33.33)
Semi-medium farmer 3 (30.00) 10 (100.00) 3 (30.00) 2 (20.00) 9 (90.00)
Small farmer 1 (20.00) 5 (50.00) - 2 (20.00) 5 (50.00)
Marginal farmer 2 (40.00) 5 (100.00) - 2 (40.00) 5 (100.00)
Govt. servicemen - 2 (100.00) 1 (50.00) - 2 (100.00)
Private servicemen - - - - 1 (100.00)
Self employed 2 (100.00) - - - 1 (50.00)
Agricultural labourer 4 (20.00) - - 10 (10.00) -
Non-agricultural labourer 2 (13.33) - - - 15 (100.00)
Total 23 (30.67) 35 (46.67) 17 (22.67) 21 (28.00) 46 (61.33)
Non-banking village
Large farmer - 5 (55.55) 3 (33.33) 2 (22.22) -
Medium farmer 2 (28.57) 3 (42.86) - - 3 (42.86)
Semi-medium farmer 5 (55.55) 3 (33.33) 2 (22.22) 2 (22.22) 2 (22.22)
Small farmer - 2 (50.00) 2 (50.00) 2 (50.00) -
Marginal farmer - 1 (33.33) - 2 (66.67) -
Govt. servicemen - - - - 3 (100.00)
Private servicemen - - - - 3 (100.00)
Self employed 1 (33.33) - - - -
Agricultural labourer 4 (20.00) - - - -
Non-agricultural labourer 3 (21.43) - - - -
Total 15 (20.00) 14 (18.67) 7 (9.33) 8 (10.67) 11 (14.67)

Table 8. Purposes for the use of bank account in the banking and non-banking village (Multiple response)

Figures in parentheses indicate percentages to the total

Purposes for the Use of Bank Account
Table 8 shows that in the banking village, out of the 

total 75 sampled households, 30.67 per cent respondents 
used their bank accounts for old age and widow pension 
withdrawal. About 47 per cent households used their 
accounts for crop loan purpose. Rest 22.67 per cent, 28 
per cent, 61.33 per cent used their accounts for purchasing 
farm implements, livestock and for saving purpose, 
respectively. Table 8 further shows that in the non-
banking village, 20 per cent respondents used their bank 
accounts for old age and widow pension withdrawal, 
18.67 per cent households used their account for crop loan 
purposes, 9.33 per cent used for purchase of farm 
implements, About 10.67 per cent used their accounts for 
purchase of livestock and others 14.67 per cent used their 
accounts for saving purposes.
Preference of Source of Credit

Table 9 shows that, in the banking village, 67 per cent 
households have equal preferences both for banks and 
moneylenders whereas 33.33 per cent preferred only bank 
as a source of credit. None of the respondents preferred 
money lender. Table 9 further shows that in the non-
banking village, 33.33 per cent respondents have equal 
preferences for both banks and moneylenders while 31 
per cent preferred money lender and 36 per cent preferred 
only bank for the source of credit.
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Table 9. Preference of source of credit of selected 
respondents in the banking and non-banking 
village

Category Source of credit

Only Bank Only 
Money lender

Both

Banking village
Large farmer 5 (83.33) - 1 (16.67)
Medium farmer 9 (100.00) - -
Semi-medium 
farmer

- - 10 (100.00)

Small farmer - - 5 (100.00)
Marginal farmer - - 5 (100.00)
Govt. servicemen - - 2 (100.00)
Private 1 (100.00) - -
Self employed - - 2 (100.00)
Agricultural 10 (50.00) - 10 (50.00)
Non-agricultural 
labourer

- - 15 (100.00)

Total 25 (33.33) - 50 (66.67)
Non-Banking village
Large farmer 6 (66.67) - 3 (33.33)
Medium farmer 6 (85.71) - 1 (14.29)
Semi-medium 
farmer

2 (22.22) - 7 (77.78)

Small farmer - 2 (50.00) 2 (50.00)
Marginal farmer 1 (33.33) 1 (33.33) 1 (33.34)
Govt. servicemen - - 3 (100.00)
Private - - 3 (100.00)
Self employed - 3 (100.00) -
Agricultural 10 (50.00) 10 (50.00) -
Non-agricultural 
labourer

2 (14.28) 7 (50.00) 5 (35.72)

Total 27 (36.00) 23 (30.67) 25 (33.33)

Figures in parentheses indicate percentages to the total

CONCLUSIONS AND POLICY IMPLICATIONS
The credit institutions should design and initiate 

various campaigns in unbanked parts of the rural areas to 

create awareness for financial inclusion and also to 
remove the doubts and apprehensions of the masses 
towards banking sector. Government should increase 
number of bank branches in rural areas. It should be 
suggested that opening of bank accounts without 
minimum balance condition should be allowed at all 
branches, especially in rural areas. There should be bank 
in every village to reduce dependence on non-
institutional sources and mobile banking should be 
encouraged and facilitated as a way of sending and 
depositing money in rural areas. The interest rate on 
loans should be reduced. The procedure of opening the 
bank account should be simplify and free counsel 
service should be provided by the bank to the rural 
households. The non-farm employment should be 
encouraged for households to have sufficient income in 
order to use banking facilities. Micro finance 
organisations/non-banking financial organizations 
under strict regulations may be given permissions to do 
limited financial services in remote areas. NGOs and 
other non-profit organizations/ social organizations etc. 
may be involved to propagate the financial services to 
the non accessible areas. Banks should focus more on 
products which are simple, affordable, and should have 
high utility.
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ABSTRACT
The particular study was undertaken to examine whether the inflation rate is related to agricultural production and vice versa, and 
Wholesale Price Index inflation for food articles is related to The study was based on 
secondary data collected from various authentic sources by employing Engle & Granger (1987) two-step co-integration. The 
empirical result revealed that trends in agricultural production on both headline and food inflation trends are co-integrated and 
have a long-run relationship. Interestingly, it is observed that the relationship between inflation rate and agricultural production is 
negative and the sensitivity of inflation to changes in agricultural production is larger than that of agricultural production to 
changes in inflation rates. The result also establish that WPI for food articles and agricultural productions are co-integrated and 
increase in agricultural production has significant negative impact on food prices in the long run.
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INTRODUCTION
Inflation is defined as the persistent rise in the general 

level of prices of goods and services in an economy over a 
period of time and each unit of currency buys fewer goods 
and services with the rise in price, eroding the purchasing 
power of money-a loss of real value in the internal 
medium of exchange and an unit of account in the 
economy. Coulborn defined inflation as 'too much money 
chasing too few goods'. The Quantity Theory of Money 
believes that the only cause for rising prices in a growing 
economy is an increase in the total quantity of money in 
existence while Keynes defined inflation as a 
phenomenon of full employment. According to Neo-
Keynesian economic theory, inflation is caused by high 
demand for Gross Domestic Product (GDP) and low 
unemployment; also known as Phillips Curve. Cost push 
inflation, nowadays termed as supply shock inflation, is 
due to event like sudden increase in the price of crude oil 
or raw materials. The monetarists' theory states that when 
the money supply is increased in order to increase 
production and employment, it creates an inflationary 

situation within an economy. According to the 
structuralists, inelasticity in the structures of the economy 
is the main reason for inflation. Milton Friedman stated 
“Inflation is always and everywhere a monetary 
phenomenon”. But with most of India's vast population 
living close to or below the poverty line, inflation acts as a 
'Poor Man's Tax'. This effect is amplified when food price 
rises, since the poor people of the country roughly spend 
half of their household incomes on food (NSS, 2011). 
Measurement of Inflation

There are several inflationary measures followed by 
different countries. In India, Consumer Price Index (CPI) 
and Wholesale Price Index (WPI) are the two major 
indices for measuring inflation. WPI is measured on 
weekly basis and computed by the Office of the Economic 
Adviser, Ministry of Commerce and Industry, 
Government of India. The New Series with 2004-05 as the 
base year has 676 items in the commodity basket of three 
broad categories viz. (1) Primary Articles (2) Fuel & 
power and (3) Manufactured Products (Government of 
India, 2017a). But the current base year for CPI is 2012 
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which may be the reason for increasing difference 
between CPI and WPI in recent times. Unlike WPI, CPI 
measure for segments of population viz. CPI for Industrial 
Workers (IW), CPI for Agricultural Labourers (AL), CPI 
for Rural Labourers (RL) and CPI for Rural/Urban 
(Combined). The first two are compiled and released by 
the Labour Bureau, Ministry of Labour and Employment, 
the third by the Central Statistics Office (CSO), Ministry 
of Statistics and Programme Implementation. Recently, 
Consumer Food Price Index (CFPI) for all India Rural, 
Urban and Combined are also being released for 
December 2016 (Government of India, 2017b).

Earlier, Reserve Bank of India (RBI) had given more 
weightage to Wholesale Price Index (WPI) than CPI as 
the key measure of inflation for all policy purposes. But 
during 2014, Rajan, the ex-RBI Governor announced that 
the RBI had adopted the new CPI (combined) as the key 
measure of inflation. There are several views on which 
inflation measure is most relevant for monetary policy 
making in India. Subbarao (2010) had stated that the 
headline WPI does not, by definition, reflect the consumer 
price situation. Whereas, Mohanty (2010) preferred WPI 
as the headline inflation over the CPI in terms of three 
criteria: national coverage, timeliness of release and its 
availability in very disaggregate format. The overall CPI 
is meant to represent the cost of a representative basket of 
goods and services consumed by an average household. 
However, in India, the existing CPI's refer to specific 
segments of the population viz. Industrial Workers, 
Agricultural labourers etc. The GDP deflator is another 
indicator of inflation, which is often considered to be 
broader than the CPI and the WPI. In India, some 
observers have argued in favour of using the GDP deflator 
as the reference measure of inflation but, as mentioned by 
Nadhanael & Pattnaik (2010) most recent figures on the 
quarterly GDP deflator contain little information beyond 
that already visible in the WPI and the CPI. Hence, the 
study will attempt to show how the inflation in general 
and food price inflation in particular behaves in the 
country over the last 2.5 decades based on WPI and CPI. 
Background of the Study

Inflation in India is said to be very sensitive to the 
agricultural production. The fall in agricultural 
production creates a situation of food shortage relative to 
demand and thus leading to what is called as food-
shortage inflation, through which it spreads to other 
sectors, causing the general price level to move up (Gupta, 
1974). Evidences are present to show that inflationary 
pressures have started off from agricultural or food sector 
of the Indian economy (Sengupta, 1991). Inflation starts 
when the aggregate supply of essential food items fall 
short of the demand or its growth rate declines relative to 
demand on account of natural and structural constraints 
(Mithani, 1993). This implies that natural calamities like 
flood or drought, and infrastructural bottlenecks in 
agriculture causes shortfall in production thereby making 
the supply of agricultural/ food articles to fall short of 

demand, causing their prices to hike up and get 
transmitted to non-food articles, resulting in inflation in 
the general level of prices. It thus, can be said that the 
price level in India is largely governed by the agricultural 
production (Narain,1959).This is particularly true in case 
of a developing country like India, as the considerable 
proportion of the people depends upon agriculture as 
livelihood and the agricultural sector contributes 
significantly to the national income. Low per capita 
income implies a large portion of income is devoted to 
food grains and the demand for it being largely inelastic, a 
fall in agricultural/food grains production causes steep 
rise in prices. It is on this background that the study 
endeavours to correlate agricultural production with the 
inflation in the country.
METHODOLOGY

The study employed time series data on CPI inflation 
rate (1990-2015), Index number of agricultural 
production (1990-2015) with triennium ending base year 
1993-94 and 2007-08 from Ministry of Agriculture, 
Government of India. The monthly and annual data on 
CPI and WPI inflation rates has been collected from 
various sources viz. Handbook of Statistics of Indian 
Economy, RBI, Office of the Economic Adviser, Ministry 
of Commerce and Industry, Government of India, The 
Central Statistics Office (CSO), Ministry of Statistics and 
Programme Implementation, Government of India and 
RBI- Database on Indian Economy for various years with 
different base years.  
Analytical Procedure 

ADF test will be conducted to check whether the time 
series has unit root or not. The null hypothesis of the 
presence of a unit root (non-stationary) will be tested 
against the alternative hypothesis of the absence of a unit 
root (stationary) both on the level and differenced series. 
In case of non-stationary data it is quite possible that there 
is a linear combination of integrated variables that is 
stationary; such variables are said to be cointegrated 
(Enders, 1995).

To examine whether the inflation rate (CPI- 
combined) is related to agricultural production and vice 
versa, WPI-Food Articles inflation rate with agricultural 
production. Engle & Granger (1987) two-step 
cointegration test is employed to detect the presence of 
cointegration between the two variables. Cointegration is 
an econometric technique for testing the correlation 
between non-stationary time series variables. If two or 
more series are themselves non-stationary, but a linear 
combination of them is stationary, then the series are said 
to be cointegrated. If both time series are integrated of the 
same order then it is possible to proceed with the 
estimation of the following cointegration regression:

Where CPI  = inflation rate, AP  = index of agricultural t t

production, WPI - FA  = Wholesale Price Index of Food t

Articles at time t, and , n , e  and w  are random error terms t t t t

(residuals). Residuals and n  measure the extent to which t t

CPI and AP are out of equilibrium and the residuals e  and t t  t
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w  measure the extent to which WPI - FA  and AP  are out of t t t

equilibrium. If  and n  are integrated of order zero, I (0), t t

then it can be said that the variables are cointegrated and 
not expected to remain apart in the long run. If 
cointegration exists, then information on one variable can 
be used to predict the other.
RESULTS AND DISCUSSION
Trends of Inflation in India

The problem of inflation in India has been a perennial 
one. The CPI rate of inflation in India after the post 
liberalisation was high (Figure 1). But during the year 
1996-1997, the inflation rate declined to 7.25 per cent. 
Again during 1998, it showed an escalation in the prices 
after which it displayed a sharp declining trend till 2008. 
However, the upward trend resurfaced and again inflation 
became a cause for concern during the year 2009 and 2010 
when it got stuck up at double digits for these two 
consecutive years. The anti-inflationary measures 
undertaken could provide only a temporary respite and 
again the prices started rising during 2013 after which it 
shows a declining trend till 2016 (Figure 1).

WPI inflation rate in the country during the period 
2005-2016 were erratic in nature. During the year 2008, it 
risen up to 8.66 per cent followed by sudden decrease 
during the year 2009 (2.39 per cent). But again the rate 
rose by 9.57 per cent in the next year and continued the 
trend in the consecutive years also. The trend picked up 
for sometime till 2012, after which it started declining and 
even reaching negative inflation during the year 2015 
(Figure 2).
Share of different Commodity Groups in Overall 
Inflation

The WPI inflation rate for all the commodities and for 
each different commodity groups with 2004-05 as base 

 
ttt APbaCPI m++=1111

(i)

 
ttt CPIbaAP h++=2121

(ii)

 
ttt eAPbaFAWPI ++=- 3131

(iii)

 
ttt wFAWPIbaAP +-+=4141

(iv)

Figure 1. Trend of Consumer Price Index inflation rate of 
India for the period of 1991-2016
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Figure 2. Overall WPI headline inflation for the period of 
2005-2016

year has been presented in the Figure 3. It is clearly visible 
from the graph that in most of the years, the inflation rate 
of primary articles were higher than other inflation rates, 
and it was found to be highest during the year 2010. Fuel 
and power inflation rates are also found to be high and 
fluctuating over the years. Thus, it can be said that the 
inflation rates of primary articles and fuel& power put 
more weight to overall inflation of the country.
Food Inflation

The WPI inflation for all the commodities and food 
articles over the months during the year 2016 showed a 
fluctuating trend. The inflation of food articles was 
highest during the month July reaching upto double digit 
i.e. 12.6 per cent and lowest during the month of 
December (Table 1). The inflation rate of food articles 
was higher than the headline inflation in most of the years 
except during the year 2008, where it was lower than the 
headline inflation rate (Figure 4).
Drivers of Food inflation

High and persistent food inflation emerged as a major 
concern in India and it has dominated inflation readings 
over the past few years. Since food accounts half of the 
consumption basket in the country, it is very crucial to 
understand the drivers of food price inflation. Bhattacharya 
& Sengupta (2017) reported that food price inflation in 

Month All commodities Food articles

January -1.07 6.46
February -0.85 3.91
March -0.45 4.09
April 0.79 4.7
May 1.24 8.24
June 2.12 8.57
July 3.72 12.6
August 3.85 8.87
September 3.8 6.39
October 3.79 4.79
November 3.15 1.54
December 3.39 -0.7

Table 1. WPI inflation of all commodities and food 
articles in 2016

Source: Government of India, 2017a
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India is driven to a great extent by demand-side factors and 
weakness of growth in supply relative to demand. The 
weighted contribution of foodgrains to headline WPI 
inflation has declined from 11.06 per cent in January 2010 
to 3.04 per cent in January 2011 (Government of India, 
2012). However, other food commodities such as 
vegetables, sugar, edible oils, eggs, meat, fish, milk etc. 
have continued to witness higher double digit inflation due 
to complicated structural factors including sharply higher 
producer prices (Mishra & Roy, 2011). 
Relationship between Agricultural Production and 
Inflation

In this section, the study attempted to find out whether 
there is any relationship between the agricultural 
production and inflation since the food articles put more 
weight to the headline inflation. Comparing the critical 
tau statistics as computed by MacKinnon (2010), the 
results of the ADF tests for unit roots confirmed the lack 
of stationary in some level forms but found to be 
stationary after differencing once (Table 2).

The result revealed that inflation rate and agricultural 
production are integrated. The empirical evidence also 
implies that there is a long-run relationship between 
inflation rates and agricultural production. Interestingly, 
it is observed that the relationship between inflation rate 

Variables Without constant With constant With constant and trend

1. ADF test for unit root on the level series

CPI inflation -1.58 -3.29*** -3.05

Index number of agricultural production -0.69 -3.28** -3.80**

WPI-FA inflation -0.60 -2.06 -2.24

2. ADF test for unit root on the first differenced series

CPI inflation ***-6.51 -6.45*** -6.34***

Index number of agricultural production -6.52*** -4.37*** -2.11

WPI-FA inflation -5.32*** -5.20*** -5.60***

Table 2. ADF test for a unit root

*** and ** Significant at 1 and 5 per cent level

Unit root test for the residuals from equation (i)

Coefficient of APt Residual (tau statistic)

-0.06** ***-4.30

Unit root test for the residuals from equation (ii)
Coefficient of CPIt Residual (tau statistic)

-14.89** -4.26***

Unit root test for the residuals from equation (iii)
Coefficient of APt Residual (tau statistic)

-0.87** -3.92***

Unit root test for the residuals from equation (iv)
Coefficient of WPI-FAt Residual (tau statistic)

-0.14** -3.86**

Table 3. Augmented Engle Granger Cointegration test 
results (with constant and trend)

*** and ** Significant at 1 and 5 per cent level.

and agricultural production is negative and the sensitivity 
of inflation to changes in agricultural production is larger 
than that of agricultural production to changes in inflation 
rates. The result also establish that WPI for food articles 
and agricultural productions are cointegrated and increase 
in agricultural production has significant negative impact 
on food prices in the long run (Table 3). Hence, from the 
study it can be said that the trends in agricultural 
production has implications on both headline and food 
inflation.
CONCLUSIONS

The empirical result of the study indicates meaningful 
long run relationship between trends in agricultural 
production on both headline and food inflation. It 
apprehends negatively significant relationship exhibiting 
an increase in agricultural production will reduce general 
rise in prices of general goods and services as well as for 
food articles. But inflation is a much complex set of 
interconnected issues than is apparent. Several other 
factors might also be responsible for persistently rising 
prices of goods and services like growing public 
expenditure, money supply in the economy, rising per 
capita income, demand factors, etc. Hence, several 
measures can be adopted like monetary measures which 
includes increasing interest rates, credit control, etc.   fiscal 
measures like controlling government expenditure, public 
and private investment and other measures like price 
control and rationing. But food price inflation can be 
control by increasing the production of essential consumer 
goods like food, sugar, vegetable oils, etc. and also by 
releasing the buffer stocks and permitting import of 
primary agricultural commodities with zero import duty.
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ABSTRACT
Oilseeds are cultivated in India in an area of 25.73 million hectares with a production of 25.30 million tonnes. Owing to the 
importance of oilseeds in the country the present study was conducted using secondary data collected from various sources. To fulfil 
the objectives of the study, data were divided into three periods. The results of the study brought out that during Period-I (1985-86 to 
1994-95) marked by the launch of Technology Mission on Oilseeds (TMO) showed an impressive growth in area, production and 
productivity of all oilseeds by 4.23 per cent, 8.28 per cent and 3.89 per cent, respectively. Liberalization of oilseed sector in 1994 
and subsequent move of bringing the import of oilseeds under Open General License proved to have negative effect on the domestic 
oilseed economy and there was a decline in the oilseeds production, though not significantly, during Period-II (1995-96 to 2004-05) 
but during Period-III (2005-06 to 2014-15), productivity increased significantly thereby production despite decline in area, 
however, these were non-significant. The study emphasised on increasing area under oilseeds in major growing states, 
dissemination of improved agricultural production technology among farming community for increasing production of oilseeds.

Keywords
Compound growth rate, decomposition analysis, Oilseeds, trend analysis

JEL Codes

C82, Q10, Q18, Y10

Shraddha Hegde* and J.M. Singh

Department of Economics and Sociology, Punjab Agricultural University, Ludhiana-141004

*Corresponding author's e-mail: shraddha.hegde.0210@gmail.com

Received: June 12, 2017 Accepted: August 20, 2017

Status of Nine Oilseed Crops in India: Trend and Decomposition Analysis

Indian Journal of Economics and Development (2017) 13(3), 539-543

DOI: 10.5958/2322-0430.2017.00213.X

www.soed.in

NAAS Score: 4.82 
www.naasindia.org

UGC Approved

INTRODUCTION
India is one of the most populous countries growing at 

a decadal growth rate of 17.64 per cent (Census, 2011). 
Continuous increase in population and relative increase in 
per capita income of people is leading to a shift in the food 
habit of the people. This change in food habits and 
increase in purchasing power of people can be considered 
as a reason for increase in the demand for vegetable oils at 
a steady rate of 4.43 per cent over the period from 2001 to 
2011 in the country (ICRA, 2011). India is one of the 
major players in the oilseed map of the world standing in 
fourth position after USA, China and Brazil. India 
contributes around 10 per cent to the world oilseeds pool, 
6-7 per cent of the global production of vegetable oil and 
about 7 per cent of protein meal (Sharma, 2014). 

Oilseeds are cultivated in India in an area of 25.73 
million hectares (DES 2015) with a production of 25.30 
million tonnes (Indiastat, 2016). Irrigated area under 
oilseeds accounted to only 28.3 per cent in 2012-13 (DES, 
2015) and rest of the 71.7 per cent area was under rain fed 
condition. Among nine oilseeds soybean, rapeseed-
mustard and groundnut contribute more than 60 per cent 

of total domestic oilseeds production. Madhya Pradesh, 
Rajasthan, Gujarat, Maharashtra, Andhra Pradesh and 
Karnataka are the major oilseed producing states that 
contribute to more than 80 per cent of total area and 
production in India.

Owing to the importance of the oilseeds in the country, 
trend in area, production and productivity of nine oilseed 
crops taken together was studied using compound annual 
growth rate. In order to study the percent contribution of 
area effect, yield effect and interaction effect 
decomposition analysis was carried out and the results are 
discussed in the present paper.
METHODOLOGY

The study was undertaken on a macro framework 
based on secondary data. To meet the objectives of this 
study, data on different variables such area, production 
and yield of oilseeds in major oilseed producing states 
were collected from www.indiastat.com and CMIE 
(Centre for Monitoring Indian Economy). The periods of 
study were classified as follows for the meaningful 
elucidation of results:

1. 1985-86 to 1994-95 (Period-I): Technology 
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Mission on Oilseeds and Pulses beginning from 
1985-86

2.    1995-96 to 2004-05 (Period-II): Liberalization 
and opening up of oilseed sector which took 
place in 1994

3. 2005-06 to 2014-15 (Period-III): Lifting of 
monopoly and bringing import of edible oils 
under open general license which began in 2004-
05

4. 1985-86 to 2014-15 – Overall period
Analysis of Data

1) Trend analysis: Growth rates were calculated 
by fitting the semi-log form of the exponential growth 
function to the time series data.

btY =ae
Or Ln Y = Ln a+bt
Where, LnY = area, production and yield of 

oilseed crops
t= Time (Years)
a = intercept
b = growth rate to be estimated
Compound growth rate in per cent (r) was thus 

estimated as under:
              r = (b-1) × 100
The significance of growth rate was tested by applying 

Student's- test statistics 
Additive Decomposition Analysis: Additive 
decomposition was carried out for the period mentioned 
above. In this method, the total change in production is 
decomposed into three effects viz., area effect (per cent 
contribution of area), yield effect (per cent contribution of 
yield) and interaction effect (per cent contribution of 
interaction). The contribution of area is the part of 
production due to additional area with the base year 
average yield, the contribution of average yield is the part 

of production due to additional yield with base year area 
and the contribution of the interaction is the part of 
production jointly due to additional yield and additional 
area. This is elaborated as below:

thLet P  and P  be production in base year and n  year.0 n

P  = A .Y  ........................................10 0 0

Pn = An .Yn
Where A , An represent area, Y , Yn represent yield for 0 0

the base year and nth year, respectively. The base year and 
nth year observations are triennium averages.

Pn - P  = ÄP0

An – A  = ÄA ........................................20

Yn – Y  = ÄY0

From 1 and 2 we can write
P  + ÄP = (A  + ÄA) (Y  + ÄY)0 0 0

RESULTS AND DISCUSSIONS
Nine major oilseeds viz., groundnut, soybean, 

rapeseed-mustard, sesamum, sunflower, safflower, 
linseed, niger, and castor together contribute to the total 
production of oilseeds in India. In 1985-86 total area 
under oilseeds was 19.02 million hectare with a 
production of around 10.83 million tonnes, whereas in 
2014-15 the area under oilseeds in India increased to 26 
million hectares with a production of 27.4 million tonnes. 
Over the past three decades area and production of 
oilseeds in India has shown a continuously increasing 
trend. Oilseed production has been given impetus by 
various policies aiming at achieving self sufficiency and 
decreasing the import dependence. Following figure 
shows the graphical representation of trend in area, 
production and productivity of nine oilseeds crops in 
India from 1985-86 to 2014-15.

As the figure indicates there has been more variation 
in the production than in the area of oilseed crops over the 
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Figure 1. Area, production and yield of nine oilseeds in India from 1985-86 to 2014-15
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years. One of the reasons for this fluctuation in production 
is that the oilseeds are largely grown under the rain fed 
conditions in India.
Performance of Nine Oilseed Crops in Major Growing 
States of India

From a perusal of Table 1, we can observe that in the 
first period all major growing states viz., Madhya Pradesh, 
Karnataka, Maharashtra, Andhra Pradesh, Rajasthan and 
Gujarat have experienced a positive and significant 
growth in area, production and yield except for area in 
Maharashtra (2.16 per cent) and yield in Andhra Pradesh 
(1.19 per cent) where the growth rates were found to be 
positive but statistically non-significant. Also, it can be 
observed that there was highest and significant growth 
rate in the Period-I (1985-86 to 1994-95) in terms of area 
(4.23 per cent), production (8.28 per cent), and yield (3.89 
per cent) at all India level as well.

In Period-II only Maharashtra showed significant 
positive growth rate of 3.30 per cent whereas, growth rate 
in area, production and productivity was found negative 
but non-significant in all other states. Liberalization of 
oilseed sector by removing the quantitative restrictions on 
the import of edible oils in 1990's led to an increase in 
import of palm oil at cheaper rates from other countries. 
This led to the fall in prices of the oilseeds grown by 
domestic farmers. Hence, there was a shift in area under 
oilseeds to other competing corps which led to the decline 
in production. In Period-III Madhya Pradesh showed 
positive and significant growth rate of 3.04 per cent and 

3.63 per cent in area and production and Gujarat showed 
significantly positive growth rate of 3.46 per cent and 
4.62 per cent in production and yield respectively. At all 
India level yields grew at a positive rate of 1.79 per cent 
per annum.

In the overall period Madhya Pradesh, Maharashtra, 
Rajasthan and Gujarat showed positive and significant 
growth rate in terms of area, production and productivity. 
At all India level there was a compound annual growth 
rate of 1.41 per cent, 3.07 per cent and 1.63 per cent in 
area, production and productivity, respectively.

From the above discussion of growth rates it clearly 
emerges that Period-I showed impressive positive growth 
rates which can be credited to the implementation of 
technology mission on oilseeds (TMO) in 1985-86. 
Before green revolution India was a net exporter of edible 
oils and oilseeds which became a net importer in the 
1970's as a result of vast area expansion under food grains 
particularly rice and wheat. After experiencing a dramatic 
growth during the period of TMO, the oilseed sector 
became stagnant in late 90's due to the opening up of 
edible oils sector in 1994 as a part of economic reforms 
(Sharma, 2014).
Decomposition Analysis

To analyze the contribution of area expansion and 
yield improvement towards the growth in the production 
of oilseeds, decomposition analysis was taken up. Results 
of the analysis are presented in Table 2. The study of 
decomposition analysis helps to reveal the major sources 

States Period-I Period-II Period-III Overall period

Madhya Pradesh Area ***8.06 -1.12 ***3.04 ***3.01
Production ***15.20 -2.15 ***3.63 ***5.35
Yield ***6.07 -1.04 0.57 ***2.27

Karnataka Area ***3.90 -1.35 -8.15 -1.62
Production ***5.22 -4.25 -4.81 -1.18
Yield **1.27 -2.94 3.64 0.43

Maharashtra Area 2.16 1.21 -8.15 ***2.07
Production **8.15 **3.30 -4.81 ***4.97
Yield ***5.86 2.07 3.64 ***2.84

Andhra Pradesh Area ***4.50 -1.59 -9.25 -2.01
Production ***5.74 -4.12 -11.8 -2.36
Yield 1.19 -2.56 -2.8 -0.36

Rajasthan Area ***9.83 -1.76 0.55 ***2.97
Production ***14.27 1.17 1.74 ***5.63
Yield **4.05 2.99 1.18 ***2.58

Gujarat Area **5.06 0.16 -1.01 **0.68
Production **13.15 0.08 ***3.46 ***4.47
Yield **7.7 0.65 ***4.62 ***3.76

All India Area ***4.23 -1.03 -0.22 ***1.41
Production ***8.28 -0.83 1.57 ***3.07
Yield ***3.89 0.2 **1.79 ***1.63

Table 1. Compound annual growth rate (CAGR) of nine oilseeds in major growing states of India
(Per cent)

***, and ** Significant at 1 and 5 per cent levels, respectively
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States Absolute change Decomposition analysis (%)

Area
('000 ha)

Production
('000 tonnes)

Yield
(tonnes/ha)

Area effect Interaction 
effect

Yield effect

Period-I (1985-86 to 1994-95)
Madhya Pradesh 2256.40 2632.47 0.29 43.57 25.16 31.27
Karnataka 562.13 480.23 0.06 64.81 7.01 28.18
Maharashtra 440.07 932.23 0.27 21.86 12.75 65.39
Andhra Pradesh 841.17 786.93 0.06 76.11 6.35 17.54
Rajasthan 1658.67 1575.87 0.18 59.74 19.35 20.92
Gujarat 952.23 1837.53 0.46 24.99 23.87 51.14
All India 6.55 9.40 0.21 41.93 14.74 43.33
Period-II (1995-96 to 2004-05)
Madhya Pradesh -509.27 -728.90 -0.05 61.85 -3.58 41.74
Karnataka -151.37 -374.73 -0.12 25.66 -4.86 79.20
Maharashtra 253.93 657.10 0.16 29.79 6.21 64.00
Andhra Pradesh -315.17 -593.47 -0.13 41.75 -7.08 65.33
Rajasthan -445.43 464.70 0.23 -78.12 -22.02 200.15
Gujarat 33.77 175.30 0.05 21.75 0.90 77.34
All India -1.92 -1.14 0.02 144.96 3.56 -48.52
Period-III (2005-06 to 2014-15)
Madhya Pradesh 1439.80 1915.67 0.07 74.64 4.91 20.46
Karnataka -1094.00 -449.47 0.14 142.68 33.32 -76.00
Maharashtra 286.67 420.97 0.03 71.89 1.98 26.12
Andhra Pradesh -1220.03 -1284.40 -0.16 82.58 -15.35 32.77
Rajasthan 294.33 794.77 0.10 41.25 3.54 55.20
Gujarat -234.47 828.77 0.43 -38.59 -12.07 150.66
All India -0.18 3.01 0.12 -5.93 -0.70 106.63
Overall period (1985-86 to 2014-15)
Madhya Pradesh 4639.03 6452.50 0.55 36.54 39.54 23.91
Karnataka -857.03 -237.00 0.17 200.21 61.27 -161.48
Maharashtra 1808.43 3365.13 0.62 24.89 33.41 41.70
Andhra Pradesh -938.23 -673.93 0.00 99.12 -0.59 1.47
Rajasthan 3087.90 4886.50 0.64 35.86 40.57 23.56
Gujarat 651.53 3836.67 1.31 8.19 22.22 69.59
All India 7.58 18.77 0.53 24.29 21.39 54.32

Table 2. Decomposition analysis of nine oilseeds in major growing states of India

such as area effect, yield effect and their interaction effect 
that contribute to the changes in the production. 

In the Period-I (1984-86 to 1994-95) there was 
positive change in area, production and yield. Area effect 
was found more in Madhya Pradesh, Karnataka, Andhra 
Pradesh and Rajasthan whereas, in Maharashtra, Gujarat 
and at all India level yield effect dominated. In Period-II 
there was a negative absolute change in production in 
Madhya Pradesh, Karnataka, Andhra Pradesh and also at 
all India level which can be attributed to area effect in 
Madhya Pradesh and all India level and yield effect in 
Karnataka and Andhra Pradesh. In the Period-III, there 
was a positive absolute change in production in Madhya 
Pradesh, Maharashtra, Rajasthan, Gujarat, and at all India 
level. Area effect was dominant in Madhya Pradesh and 
Maharashtra whereas, in Rajasthan, Gujarat and India 
level it was yield effect.

In the overall period from 1985-86 to 2014-15 there 

was positive absolute change in all the states in area, 
production and productivity except for Karnataka and 
Andhra Pradesh in area and production. Area effect was 
seen highest in Karnataka followed by Andhra Pradesh. 
Maharashtra, Gujarat and at all India level yield effect 
was more as compared to area and interaction effect 
whereas, in Madhya Pradesh and Rajasthan it was the 
interaction effect of area and yield that caused a positive 
change in the production of oilseeds.

From the above discussion it can be drawn that the 
sources of change in production varied in different states 
in different periods. There was negative change in area as 
well as production at all India level in the second period 
from 1995-96 to 2004-05. Overall, there was an increase 
in the area as well as production and this can be attributed 
to yield improvements.
CONCLUSIONS AND POLICY IMPLICATIONS

It is observed that the growth rate has slowed down over 
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the years in oilseeds as compared to Period-I (1985-86 to 
1994-95). Madhya Pradesh, Maharashtra, Rajasthan and 
Gujarat are the states that have seen greater growth rates in 
production as compared to other major oilseed growing 
states like Karnataka and Andhra Pradesh in a period of 
thirty years from 1985-86 to 2014-15. The growth rate has 
to be increased in order to uplift the oilseed economy in the 
country. In order to bring an upsurge in the oilseed 
production area under oilseeds has to be extended in those 
states which have more potential to grow oilseed crops 
such as Rajasthan, Madhya Pradesh, Maharashtra, Andhra 
Pradesh and Karnataka. Improved production technologies 
have to be made available to farmers in order to increase 
productivity in states like Andhra Pradesh and Karnataka 
and also, campaigns and training programmes have to be 
organised in villages in order to create awareness among 
the farmers regarding use of improved production 
technologies related to oilseed crops. 
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ABSTRACT
Pradhan Mantri Jan DhanYojana (PMJDY) is a national mission for financial inclusion. The present study was undertaken to 
examine the extent of financial inclusion through PMJDY. The study revealed that about 55.46 per cent of the respondents had bank 
account under PMJDY while about 44.54 per cent of them were financially excluded under the scheme in the study area. Most of the 
PMJDY account holders were male, labourer, illiterate and married. More than half of the PMJDY account holders' bank accounts 
under the scheme were found dormant. Majority of the PMJDY account holders had bank account in the public sector banks and 
were in the other than their native village. All the account holders had saving bank account. Majority, (68.62 per cent) of the account 
holders opened their account for Direct Benefit Transfer (DBT) schemes purpose. None of the account holders received over draft 
facility of `5000 in Punjab. About 39.36 per cent account holders had RuPay Card, 8.51 per cent had life insurance and 10.11 per 
cent had accident insurance under the scheme.
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INTRODUCTION
Financial inclusion refers to the delivery and having 

access to a range of financial services in a convenient 
manner and at an affordable cost to vast section of 
disadvantaged and low income group population. 
Rangarajan (2008) defines financial inclusion as the 
process of ensuring access to financial services and timely 
and adequate credit where needed by vulnerable groups 
such as weaker sections and low income groups at an 
affordable cost. The concept of financial inclusion in 
India was first mooted by the Reserve Bank of India in 
2005 (Draft Financial Inclusion Plan, 2014). Mangalam 
village became the first village in India where all 
households were provided banking facilities. KYC norms 
were relaxed for people intending to open account with 
annual deposits of less than `50,000 (Barhate & Jagtap, 
2014). Since independence, the government and the 
Reserve Bank of India have taken many initiatives for 
financial inclusion such as nationalization of banks, 
establishing Regional Rural banks, Cooperative banks, 
appointing Banking Correspondence Agents (BCA), 

launching of Swabhiman and Swavlambhan Schemes, 
introducing micro finance, opening up of no-frills 
account, making provision of keeping 25 percent of bank 
branches in rural areas, initiating the model of Bharatiya 
Mahila Bank, simplifying the KYC norms and so on. But 
the objective of financial inclusion has never been 
achieved in entirety. Recently, the government has come 
up with an innovative idea of connecting people 
especially from rural and remote areas with banking 
industry by launching Pradhan Mantri Jan Dhan Yojana 
(PMJDY) with the vision of economic liberlization and 
development and growth of all. PMJDY is a national 
mission for financial inclusion to ensure access to 
financial services namely banking/ savings and deposit 
accounts, remittance, credit, insurance and pension in an 
affordable manner.

As per the provisions of PMJDY, the age of the 
account holder should be over 18 years. Only single 
domestic-savings bank account can be opened under the 
scheme. Anybody who opens the account under this 
scheme will get accidental insurance worth `1 lakh, 
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overdraft of up to 5,000 and life insurance of 30,000. 
The accident insurance cover of `1 lakh has been offered 
to new account holders but it comes with the condition 
that before making the claim, the holder should have used 
his/her account for at least 45 days prior to the claim date. 
Life cover is valid until 2019-20 and won't be provided if 
deceased person reaches the age of 60 years before death. 
However, if the account- holder wishes to get cheque 
book, he/she will have to fulfil minimum balance criteria. 
RBI has issued guidelines dated August, 26, 2014, that 
people who do not have officially valid documents or 
Aadhaar Numbers can still get bank accounts opened by 
submitting two copies of signed photographs at the bank 
branch. Under the scheme, 78.21 per cent of the total 
accounts were opened in public sector banks, 17.93 
percent were opened in regional rural banks and only 3.85 
percent accounts were opened in private banks by 
September 2015 in the country. About 60 percent of the 
accounts opened in PMJDY, mobilized the deposits of 
`24939.22 crores and rest 40 percent of the accounts were 
with zero balance under the scheme. Among the public 
sector banks and RRBs, the State Bank of India plays an 
important and leading role in the opening of the accounts 
under PMJDY (Goyal & Khera, 2016).
OBJECTIVE

The present study was undertaken to examine extent 
of financial inclusion through Pradhan Mantri Jan Dhan 
Yojana in rural Punjab.
METHODOLOGY

In order to achieve the stipulated objectives of the 
study, a multistage random sampling technique was used 
to draw a representative sample.  The state of Punjab was 
first divided into three agro-climatic zones. One district 
from each of three zones, that is, Tarn Taran district from 
Sub-Mountainous zone, Ludhiana district from Central 
Plain zone and Firozpur district from South West zone of 
the Punjab state were selected randomly at the first stage. 
At the second stage, from each selected district, one block 
was randomly selected. From Tarn Taran district in Sub-
Mountainous Zone, Chohla Sahib Block was randomly 
selected. Similarly, from Ludhiana district in Central-
Plain zone, Ludhiana-II block was randomly selected and 
from Firozpur in South-West zone, Zira block was 
randomly selected for the study. At the third stage, out of 
each selected block, one village was randomly selected 
for the study. Hence, Dilawalpur village from Chohla 
Sahib block, village Dhaula from Ludhiana-II block and 
village Nawan Zira from Zira block was selected at 
random from Firozepur district for the study. Thus, from 
three selected districts in the Punjab state, a total number 
of three blocks and three villages were randomly selected 
for the study. At the fourth and last stage of sampling 
procedure, in each selected village, a complete list of 
households was prepared with the help of sarpanch and 
each and every household was personally visited. Head of 
the family, in each household was taken as respondent 
under the study. In Dilawalpur, Dhaulaand Nawanzira 

` ` village 178, 99, and 62 respondents were found 
respectively thus making a sample of total 339 
respondents for study. Primary data were collected in the 
year 2015-16by adopting the personal interview method. 
The data from the sampled respondents were collected 
through a well designed pre-tested schedule. The data 
were further analyzed using various descriptive statistics 
such as average, percentage, etc.
RESULTS AND DISCUSSION

The extent of financial inclusion through PMJDY has 
been assessed by taking the number of bank accounts with 
respect to gender, age, education, marital status of the 
respondents. The nature of the bank, that is, public or 
private bank penetration in the rural areas has also been 
analyzed. Extent of banking services like overdraft 
facility, RuPay Card, and insurance wise distribution of 
account holders being availed by them had also been 
analyzed. An attempt was also made to find out whether 
opening of bank account under the PMJDY was easy or 
not and hence, various documents submitted to open the 
same and the location of the bank branch, that is, rural or 
urban and the distance of it from the residence of the 
account holder was analyzed.
Extent of Respondents having Bank Accounts under 
PMJDY

The study revealed that (Table 1) about 74.16, 43.43 
and 20.97 per cent of the respondents had bank accounts 
under PMJDY in Zone-I, II and III respectively, while rest 
24.84, 56.57 and 79.03 per cent of them had no account 
under the scheme in Zone-I, II and III, respectively. The 
study revealed that overall, 188 respondents (55.46 per 
cent) had bank account and 151 (44.54 per cent) 
respondents had no bank account under PMJDY in rural 
Punjab. 

Gender 
The study indicated (Table 2) that in Zone-I, about 72 

per cent of account holders having bank account under 
PMJDY were male while 28 per cent of the account 
holders were female. In, Zone-II, 67.44 and 32.56 per cent 
of the account holders were male and female respectively 
under the scheme. About 69.23 per cent of the account 

Bank account
under PMJDY

Zone Total

I II III

Yes 132
(74.16)

43
(43.43)

13
(20.97)

188
(55.46)

No 46
(25.84)

56
(56.57)

49
(79.03)

151
(44.54)

Total 178
(100.0)

99
(100.0)

62
(100.0)

339
(100.0)

Table 1. Distribution of the respondents having bank 
accounts under PMJDY in Punjab, 2015-16

                                                                      (Number)

Figures in parentheses indicate percentages to the total

545

Kaur and Goyal: Financial inclusion through Pradhan Mantri Jan Dhan Yojana: A study of rural Punjab



holders were male whereas, 30.77 per cent of the account 
holders under the scheme were female in Zone-III. The 
study revealed that overall, 70.75 per cent account holders 
were male while 29.25 per cent of the account holders 
were female under PMJDY in rural Punjab.

Age 
The study revealed that overall, majority of the 

account holders having bank account under the PMJDY 
were of more than the 50 years of age (42.55 per cent) 
while 34.58 per cent of them were between the age group 
of 35-50 years and 22.87 per cent of them were of less than 
the 35 years of age (Table 3) . As per the provisions of the 
Yojana, the age of the account holder should be over 18 
years to open the bank account under the scheme. 
Therefore, no minor was found having the bank account 
under the scheme under study. In Zone-I, majority of the 
account holders those were having bank account under 
the scheme were of  more than 50 years of age (51.51 per 
cent) followed by 35-50 years (31.82 per cent) and of less 
than the age of 35 years (16.67 per cent). In Zone-II, 
majority of the account holders under the scheme (37.21 
per cent) were of less than the age of 35 years. About 35 
per cent were between the age group of 35-50 years and 
27.91 per cent were of more than the 50 years of age. In 
Zone-III, 61.54 per cent of the account holders were in the 
age group of 35-50 years and 38.46 per cent of them were 
of less than 35 years of age.
Occupation  

The results showed  (Table 4) that in Zone-I, half of the 
PMJDY account holders found under the study were 
labourer (50.0 per cent), while, 37.12 per cent were 
dependent on farming, 3.79 per cent had government 
service, 2.27 per cent had private service and 6.82 per cent 
of them were self employed. In Zone-II, 81.40 per cent of 
the account holders were labourers, 9.30 per cent were 
self employed, 4.65 per cent had private service and 4.65 
per cent PMJDY account holders were dependent on 
farming. In Zone-III, 92.31 per cent PMJDY account 
holders were labourers whereas 7.69 per cent of them 
were doing farming. Overall, the majority of the account 
holders under PMJDY were labourer (60.11 per cent) 
while 27.66 per cent were doing on farming, 6.91 per cent 

were self employed, 2.66 per cent had government service 
and 2.66 per cent had private service. The reason behind 
being labourer of majority of the account holders under 
the scheme was the Direct Benefit Transfer (DBT) 
schemes. The study revealed that the respondents those 
were labourers, were working under MGNREGA in the 
village, and thus had to open their bank account under the 
scheme as their wages directly goes in the bank accounts 
in their names.
Education 

The study revealed that (Table 5) in Zone-I, 39.39 per 
cent of the account holders were illiterate, while 28.79, 
27.27, 3.79 and  0.76 per cent of them had education up to 
primary, matriculation, higher secondary and graduate 
level, respectively. About 39.54 and 46.15 per cent 
account holders were illiterate in Zone-II and III 
respectively. About 35, 11, 9.30 and 4.66 per cent account 
holders had education up to primary, matriculation, 
higher secondary and graduate level, respectively in 
Zone-II. About 38, 7.69 and 7.69 per cent account holders 

Gender Zone Total

I II III

Male 95
(71.97)

29
(67.44)

9
(69.23)

133
(70.75)

Female 37
(28.03)

14
(32.56)

4
(30.77)

55
(29.25)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 2. Gender wise distribution of the account holders 
under PMJDY in Punjab, 2015-16

(Number)

Figures in parentheses indicate percentages to the total

Age Zone Total

I II III

<35 22
(16.67)

16
(37.21)

5
(38.46)

43
(22.87)

35-50 42
(31.82)

15
(34.88)

8
(61.54)

65
(34.58)

>50 68
(51.51)

12
(27.91)

- 80
(42.55)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 3. Age wise distribution of the account holders 
under PMJDY in Punjab, 2015-16

(Number)

Figures in parentheses indicate percentages to the total

Occupation Zone Total

I II III

Farming 49
(37.12)

2
(4.65)

1
(7.69)

52
(27.66)

 Government service 5
(3.79)

- - 5
(2.66)

Private service 3
(2.27)

2
(4.65)

- 5
(2.66)

Self employed 9
(6.82)

4
(9.30)

- 13
(6.91)

Labourer 66
(50.00)

35
(81.40)

12
(92.31)

113
(60.11)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 4. Occupation wise distribution of the account 
holders under PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total
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had education up to primary, matriculation and graduate 
level respectively in Zone-III.

Overall, under PMJDY the majority of the account 
holders, that is, 39.89 per cent were illiterate in the study 
area. About 30.85 per cent of the account holders had 
education upto primary level, 22.34 per cent had 
education upto matriculation level, 5.32 per cent had 
education of higher secondary level and only 1.60 per cent 
had at graduate level. None of the account holder under 
the PMJDY had education upto post graduate level under 
the study.
Marital Status 

It was highlighted from the study (Table 6) that 
majority of the bank account holders under the PMJDY in 
the study area, that is, 93.08 per cent were married while 
only 6.92 per cent were unmarried. In Zone-I, II and III 
96.97, 81.40 and 92.31 per cent of the account holders 
were married whereas the proportion of unmarried 
account holders in the respective zones was 3.03, 18.60 
and 7.69 per cent in Zone I, II and III, respectively.
Bank Location 

An effort was made to find out whether the account 

holders had their bank account in their own village or 
elsewhere, the study revealed that (Table 7) none of the 
account holders had their bank account in their own native 
village. In Zone-I, all the bank account holders were 
having their accounts in other than their own village. In 
Zone-II, 31 account holders (72.09 per cent) had their 
bank accounts in other than their native village and 12 
account holders (27.91per cent) had it in nearby cities. In 
Zone-III, all the account holders, that is, 100 per cent had 
their bank account in the urban areas. The study 
highlighted that none of the account holders had his/ her 
bank account in his/her own village under the PMJDY. 
The account holders who had their bank account opened 
under the scheme had it either in village which was other 
than their own village or in nearby city/town.

Active and Dormant Bank Accounts 
A bank account opened under the scheme becomes 

dormant when no transaction takes place within the 
period of six months. The study highlighted that (Table 
8) overall in Punjab, 48.94 per cent of the account 
holders had bank accounts under the Yojana were found 
active while 51.06 per cent of bank accounts were found 
dormant. About 56.06, 30.23 and 38.46 per cent of the 
financially included respondents had their account 
active in Zone-I, II and III  respectively while rest 43.94, 
69.77 and 61.54 per cent of the respondents had dormant 
bank accounts in Zone-I, II and III, respectively. The 

Education Zone Total

I II III

Illiterate 52
(39.39)

17
(39.53)

6
(46.15)

75
(39.89)

Up to primary 38
(28.79)

15
(34.88)

5
(38.47)

58
(30.85)

Matriculation 36
(27.27)

5
(11.63)

1
(7.69)

42
(22.34)

Higher secondary 5
(3.79)

4
(9.30)

1
(7.69)

10
(5.32)

Graduate 1
(0.76)

2
(4.66)

- 3
(1.60)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 5. Education wise distribution of the account 
holders under PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total

Marital status Zone Total

I II III

Married 128
(96.97)

35
(81.40)

12
(92.31)

175
(93.08)

Unmarried 4
(3.03)

8
(18.60)

1
(7.69)

13
(6.92)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 6. Marital status wise distribution of account 
holders under PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total

Location Zone Total

I II III

Other than native 
village

132
(100.0)

31
(72.09)

- 163
(86.70)

City/town - 12
(27.91)

13
(100.0)

25
(13.30)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 7. Location wise distribution of account holders 
under PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total

Bank account Zone Total

I II III

Active 74
(56.06)

13
(30.23)

5
(38.46)

92
(48.94)

Dormant 58
(43.94)

30
(69.77)

8
(61.54)

96
(51.06)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 8. Distribution of active and dormant bank 
accounts of the account holders under 
PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total
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study concluded that more than half, that is, 51 per cent 
of the account holders those opened their bank account 
under PMJDY had dormant accounts. The similar 
findings were revealed by another study (Anonymous, 
2015) which stated that about 12.65 crore bank accounts 
were opened under PMJDY in the country. But an 
astounding 8.5 crore (67.19 per cent) of such accounts 
were found dormant. 
Source of Information 

The study revealed that overall, majority of the 
account holders (70.75 per cent) had came to know 
through the Business Correspondents (BCs) about the 
scheme in nearby villages (Table 9). Business 
Correspondents act as a facilitator to the common people 
and representatives of bank to provide basic banking 
services, that is, opening of basic bank accounts, Cash 
deposits, cash withdrawals, transfer of funds, balance 
enquiries, mini statements, etc. About 20 per cent of the 
account holders came to know through the advertisement 
in television, radio, newspapers, pamphlets, posters and 
banners etc. and 9.04 per cent account holders got 
information about the scheme through the friends and 
relatives. In Zone-I, 80.30, 15.15, and 4.55 per cent of the 
respondents had knowledge about the scheme through 
business correspondents, advertisements and friends and 
relatives, respectively. In Zone-II, 62.79, 23.26, and 13.95 
per cent had knowledge about the scheme through 
business correspondents, advertisements and friends and 
relatives, respectively whereas, in Zone-III, 61.54 and 
38.46 per cent of the account holders had got knowledge 
about the scheme through the advertisement and friends 
and relatives, respectively.

Bank Category
As per an estimate, out of the 13.14 crore households 

which were allocated to public sector banks for coverage 
of the scheme, only 7.22 crore households were covered 
while 5.94 crore households remained uncovered by May 
31, 2014 in the country. It was estimated that 6 crore 
households in rural and 1.5 crore households in urban area 

Source of 
information

Zone Total

I II III

Business 
correspondents

106
(80.30)

27
(62.79)

- 133
(70.75)

Advertisements 20
(15.15)

10
(23.26)

8
(61.54)

38
(20.21)

Friends and relatives 6
(4.55)

6
(13.95)

5
(38.46)

17
(9.04)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 9. Source of information wise distribution of 
account holders under PMJDY in Punjab, 
2015-16

 (Number)

Figures in parentheses indicate percentages to the total

were needed to be covered (Anonymous, 2014). The 
results of the study revealed that in Zone-I, the maximum 
number of account holders , that is,  83.33 per cent opened 
their bank account in public sector banks followed by 9.85 
per cent in regional rural banks and 6.82 per cent in private 
banks (Table 10). In Zone-II, all the account holders had 
their bank account in the public sector banks. About 69.23 
per cent of the account holders had their bank account in 
the public sector banks while 30.77 per cent had it in the 
private banks in Zone-III. The study further revealed that  
majority 86.18 percent of the account holders opened 
their bank accounts under the PMJDY  in public sector 
banks whereas, 6.91 per cent of the account holders 
opened their bank account in regional rural banks On the 
other side, 6.91 per cent of the account holders opened 
their bank account in private sector banks.

Know Your Customer (KYC) Proof
Under PMJDY, the bank account can be opened with 

easy Know Your Customer (KYC) norms. An Aadhar 
Card/Aadhar number enables one to open an account. No 
other document is required to open an account under the 
scheme. In case, if Aadhar Card/ number is not available, 
then any officially valid document such as voter identity 
(ID) card, NREGA card, driving licence, passport, PAN 
cardcan be accepted. In the light of these provisions, an 
effort was made to enquire whether opening an account 
under the scheme was so simple or not and which 
document was given by the respondents to open the same. 
The study revealed that (Table 11) overall in Punjab, 
majority, that is, 91.49 per cent of the account holders 
having bank account under the scheme used Aadhar Card 
as Know Your Customer (KYC) proof to open the account 
under PMJDY scheme while 8.51 per cent of them used 
voter ID card as KYC proof. Similarly, about 92, 95 and 
77 per cent account holders used Aadhar Card as KYC 
proof in Zone-I, II and III, respectively, whereas, about 8, 
5 and 23 per cent account holders used voter ID card as 
KYC proof in Zone-I, II and III, respectively to open the 
bank account under the scheme.

Bank category Zone Total

I II III

Public sector banks 110
(83.33)

43
(100.0)

9
(69.23)

162
 (86.18)

Regional rural banks 13
(9.85)

- - 13
(6.91)

Private sector banks 9
(6.82)

- 4
(30.77)

13
(6.91)

Total 132
(100.0)

43
(100.0)

13
 (100.0)

188
(100.0)

Table 10. Nature of bank wise distribution of account 
holders under PMJDY in Punjab, 2015-16

(Number)

Figures in parentheses indicate percentages to the total
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Purpose of Opening the Bank Account 
The study revealed that (Table 12) overall in Punjab, 

majority , that is,  68.62 per cent of the account holders 
opened their account for Direct Benefit Transfer (DBT) 
schemes purpose, 20.74 per cent opened it for saving  and 
10.64 per cent had opened their accounts under PMJDY 
for having RuPay Card. In Zone-I, 60.61, 27.27 and 12.12 
per cent of the account holders opened their bank account 
under the scheme for DBT schemes, saving and RuPay 
Card, respectively. In Zone-II, 93.02, 2.33, and 4.65 per 
cent of the account holders had opened their account for 
DBT, saving and for taking the service of RuPay Card, 
respectively. In Zone-III, 69.24, 15.38 and 15.38 per cent 
account holder opened their bank account for DBT 
schemes, saving, and RuPay Card, respectively.
Banking Services

Under the yojana, banks provide over draft or credit 
facility up to `5000 after six months of satisfactory 
performance in terms of operations, savings, and credit 
history and overdraft facility made available to only one 
account in household, preferably to a lady member. The 
overdraft limit which is like a short term loan can be 
increased up to ̀ 15,000 if the repayment is prompt. Table 
13 indicated that overall, none of the respondents received 
over draft facility of `5000 in Punjab. About 39.36 per 
cent account holders had RuPay Card, 8.51 per cent had 
life insurance and 10.11 per cent had accident insurance. 
The flexibility of the product platform, high level of 
acceptance and the strength of the RuPay brand- all of 
these contribute to an increased product experience. The 
RuPay Card is acceptable at all Automatic Teller 
Machines (ATMs) and at most of the Point of Sale (PoS) 
machines in the country. Under the scheme, the account 
holder gets insurance with the RuPay Card and if the card 
is activated, only then the insurance claim will be 
honored. The RuPay Card is considered to be active only 
if it is swiped at least once within a period of 45 days 
before making the claim. Thus, to keep the account and 
card activated, it should be used at least once in a month. 
For the insurance claim, accountholder should be the 
earning member of the family and within the age group of 

Proof Zone Total

I II III

Aadhar card 121
(91.67)

41
(95.35)

10
(76.92)

172
(91.49)

Voter identity card 11
(8.33)

2
(4.65)

3
(23.08)

16
(8.51)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 11. Know your customer (KYC) proof wise 
distribution of account holders under 
PMJDY in Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total

Purpose Zone Total

I II III

Direct benefit 
transfer schemes

80
 (60.61)

40
(93.02)

9
(69.24)

129
(68.62)

Saving deposits 36
(27.27)

1
(2.33)

2
(15.38)

39
(20.74)

To get RuPay card 16
(12.12)

2
(4.65)

2
(15.38)

20
(10.64)

Total 132
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 12.Distribution of the account holders and purpose 
of opening the bank account under PMJDY in 
Punjab, 2015-16

 (Number)

Figures in parentheses indicate percentages to the total

Banking services Zone Total

I II III

Over draft facility - - - -

RuPay card 60
(45.45)

10
(23.26)

4
(30.77)

74
(39.36)

Life insurance 14
(10.61)

1
(2.32)

1
(7.69)

16
(8.51)

Accident insurance 16
(12.12)

2
(4.65)

1
(7.69)

19
(10.11)

Total* 132 
(100.0)

43
(100.0)

13
(100.0)

188
(100.0)

Table 13. Banking services wise distribution of the 
account holders under PMJDY in Punjab, 
2015-16

(Number)

Figures in parentheses indicate percentages to the total
*Multiple Responses

18-59 years.In Zone-I, 45.45, 10.61 and 12.12 per cent 
account holders had RuPay Card, life insurance and 
accident insurance, respectively.

In Zone-II, 23.26 per cent had RuPay Card, 2.32 per 
cent account holders had life insurance and 4.65 per cent 
had accident insurance. In Zone-III, 30.77 per cent had 
RuPay Card, 7.69 per cent had life insurance and 7.69 per 
cent had accident insurance.
CONCLUSIONS

PMJDY scheme has been started with an objective to 
provide universal access to banking facilities for all 
household through a bank account in a branch or fixed 
point or through the business correspondent. The present 
study tried to investigate the extent of financial inclusion 
through bank accounts under PMJDY in rural Punjab. The 
results revealed that overall, 55.46 per cent of the 
respondents in rural areas of the state had bank account 
under the scheme but the proportion of female account 
holders was only 29 per cent. Majority of the PMJDY 
account holders were labourer, and married. About 40 per 
cent respondents having bank account under the scheme 
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were illiterate in study area. They didn't know how to 
deposit or withdraw money, how to use ATM card and 
were quite ignorant of the ins and outs of PMJDY. Most of 
the respondents were found to be uninformed about the 
banking services such as overdraft facility, insurance etc. 
Though, the respondents revealed that bank employees 
were helpful  in filling the account opening forms and 
collecting and processing of forms for deposits yet, in the 
absence of literacy and specially, financial literacy, it was 
difficult for them to use financial services freely. Thus, the 
government should emphasize on financial literacy to 
make people literate to understand all about banking 
services and the schemes. None of the PMJDY account 
holders had the bank account in their own native village 
and in case of majority; it was at a distance of more than 4 
km from the residence of the account holder. About 87 per 
cent account holders had their accounts in the banks 
which were located in the other villages while 13 per cent 
had their accounts in the nearby city/town. The 
government should expand the banking networks in rural 
areas. There should be at least one bank in each village 
whether the village is small or large. About 86 per cent of 

the account holders opened their bank account in public 
sector banks and all of these were saving accounts but 
more than half of the account holders' bank accounts were 
found dormant. 
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ABSTRACT
The present study was undertaken in Jalandhar district of Punjab. Total sample of 75 different sized green chilli growers from five 
villages were selected. The results of the study indicated that the total variable cost incurred on growing green chilli was ̀ 150353 
per ha. The returns over total variable were ̀ 466115 per ha and were highest in large vegetable growers. The study identified three 
marketing channels viz; Channel-I: Producer-wholesaler-retailer-consumer, Channel-II: Producer-retailer-consumer and 
Channel -III: Producer-consumer. The net price received by the producer was 61.96, 72.77 and 98.59 per cent in marketing 
Channel-I, II, and III respectively in Jalandhar market during 2016. The producer's share in consumer's rupee, in marketing 
Channel-III was highest because of direct sale to consumer. Hence, marketing Channel-III has been found to be most efficient 
because the farmers were avoiding the marketing expenses due to absence of intermediaries.
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INTRODUCTION
 Agriculture in Punjab underwent many changes 

during the advent of Green Revolution. Agriculture 
slowly shifted from subsistence to commercialized one. 
Wheat-paddy rotation became quite popular in Punjab 
with the increase in production due to high yielding 
varieties. The economy of Punjab prospered with this 
rotation, during the initial few years of green revolution. 
But, this wheat-paddy rotation had created various 
problems like over-exploitation of the groundwater 
resources, depletion of soil fertility and higher 
susceptibility of crops to the attack of various insect-pests 
and diseases (Sidhu et al., 2010). The more use of 
fertilizers for increasing yield also affected the natural 
fertility of the soil. Due to the above stated reasons, the 
diversification of agriculture was needed to get rid of 
various problems. Now, our cropping system has been 
reached where further increase in productivity seemed to 
be limited which leads to increasing cost of inputs 
resulted in declining profitability. The plight of nearly 
3.16 lakh marginal and small farmers in the light of 

overall changing scenario is becoming more vulnerable 
(Government of Punjab, 2015). Thus, for improving 
income, providing gainful employment and saving 
natural resources from further degradation, 
diversification from grain crops to high-value crops like 
vegetables has emerged as an important strategy for 
agricultural growth (Sekhon & Kaur, 2004). 

In vegetables, chilli holds an important place. Chilli is 
a fruit of the plants Capsicum annum and Capsicum 
frutecens comes from the genus Capsicum belonging to 
the family of Solanaceae, which also include tomato and 
potato. Chilli is rich in vitamins A and C and every 100 g 
dried pods provides about 246 calories of energy through 
31.60 g carbohydrates, 15 g proteins, 6.2 g fat, 160 mg 
calcium, 370 mg phosphorus, 2.3 mg iron, 9.5 mg niacin, 
and 50 mg Vitamin C and every 100 g of green chillies 
provide about 29 calories of energy through 3 g 
carbohydrates, 2.9 g proteins, 0.6 g fat, 30 mg calcium, 80 
mg phosphorous, 4.4 mg iron, 10.9 mg niacin, and 111 mg 
vitamin C (Mishra et al., 2014). In Punjab, the agriculture 
has reached a stage where economic sustainability of the 
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present production system based on paddy-wheat rotation 
has become difficult. The situation of falling profit from 
the rotation has reached to the point where thinking at the 
grass root level policy has begun to ponder over the 
possibility of moving away from traditional crops to the 
cultivation of fruits and vegetables. It has been reported 
that some of the area under rice could easily be replaced 
with chilli, which is only possible if proper marketing and 
processing facilities in the state are strengthened (Hundal 
& Dhall, 2001).  

The area under chilli in Punjab has increased in recent 
years. It increased from2.6 thousand hectares in 1993-94 to 
10.6 thousand hectares in 2013-14. Whereas the total area 
under vegetable cultivation has increased from 63.83 
thousand hectares in 1981-82 to 203.73 thousand hectares 
in 2013-14. In year 2014-15, the total area under vegetables 
was 214.40 thousand hectares (Indiastat, 2015).

The production of green chilli in Punjab state was 
11.78 thousand million tonnes over 6.82 thousand 
hectares in 2013-14 but in 2014-15, area under green 
chilli was 7.35 thousand hectares with a production of 
16.64 thousand tonnes (Indiastat, 2015). At the same time, 
no production decision is complete without referring to 
the costs and return of growing a particular crop. 
Therefore, it is utmost important to estimate the relative 
profitability of chilli. Proper marketing of produce is also 
of an equal importance to generate reasonable profit 
margins to the producers. Being perishable in nature, 
vegetables require an efficient marketing and storage 
system. The lack of proper marketing infrastructures 
results into lower producer's share in the consumer's rupee 
because of high marketing costs, margin of middlemen 
and spoilage during marketing. Transportation costs and 
marketing margins of both retailers and wholesalers were 
identified as the major reasons for high marketing costs of 
vegetables, adversely affecting the profitability of such 
crops (Kumar et al., 2004)

The time of sale, price and agency through which 
vegetables are sold are some of the factors that influence 
the net price received by the farmer for their surplus 
vegetables. High transport and packing costs, 
malpractices by the middlemen and existence of a large 
number of intermediaries curtail the producer's share in 
the consumer's rupee. There is a need to bring 
improvement in the marketing efficiency for chilli. The 
Government has undertaken various programmes to 
improve the marketing system from time to time in order 
to increase the producer's share in the consumer's rupee in 
the case of food grains, oilseeds and fiber crops to great 
extent but very little has been done for improving the 
marketing efficiency of chilli. Chilli growing had been 
known for its better productivity and much higher net 
returns from a unit area, besides raising farm income, 
improving prospects for employment. The perishability 
of green chilli for an efficient and quick marketing system 
to watch the interests of both consumers and producers 
(Dahiya et al., 2001)

In the light of this, present study has been planned to 
estimate the cost and return from chilli on different farm 
categories in Punjab, with the following objectives:

i. to  workout the costs,  returns and employment 
provided by green chilli, and

ii. to examine the supply chain analysis of green 
chilli.

METHODOLOGY
For this study, random sampling technique with 

probability proportional to size was used. Two blocks 
were selected randomly for detailed study from the 
district. A list of villages growing green chilli was 
prepared with the help of officers of market committee 
and Deputy Directors Horticulture, Jalandhar district. 
Five villages, growing green chilli were selected 
randomly from the district. From the selected villages, 15 
green chilli growers from each selected village spread 
over three size categories were chosen at random in 
probability proportional to size of the farm. Thus, 75 
green chilli growers from the five selected villages 
constituted total sample. In order to analyses the 
marketing efficiency of green chilli vegetable, 10 
wholesalers and 15 retailers were randomly selected from 
the district market. 
RESULTS AND DISCUSSION
Cost Structure of Production of Green Chilli 

The information pertaining to the expenses incurred 
on production as well as marketing component for green 
chilli vegetable has been worked out and given in Table 1. 
The perusal of the Table revealed that an average farm 
family incurred `150353 per ha on green chilli vegetable 
during the study period 2015-16. Out of this total variable 
cost, 84.15 per cent was incurred on cultivation variable. 
Whereas, 15.85 per cent on marketing costs comprising 
packing, transportation and other marketing expenses. So 
far as the composition of total variable cost is concerned, 
the major expenses incurred were on cultivation variables 
such as harvesting charges followed by hoeing and seed 
with 27.86, 23.45 and 14.92 per cent of the total variable 
cost respectively. In case of marketing costs, the highest 
proportion was spend on transportation and marketing 
expenses with 12.38 per cent and packing cost was 3.47 
per cent respectively. So far the size wise analysis is 
concerned, the results indicated that the highest expenses 
on per ha basis were incurred by small producers with 
`151628 followed by large and medium producers with 
`150168 and `149281 respectively. The composition of 
the total variable cost over different size categories 
revealed that highest proportion on cultivation cost were 
recorded over large size categories of farms with 84.28 
per cent of total variable cost whereas this was followed 
by small and medium size with 84.16 and 84.02 per cent 
respectively. Corresponding to this, the expenses incurred 
on marketing, indicated that medium producers incurred 
the highest amount with 15.98 per cent on these items 
followed by small and large producers with 15.84 and 
15.72 per cent respectively.
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Cost items Small Medium Large Overall

Cost of cultivation
Cost on tillage 3373

(2.22)

3398

(2.28)

3353

(2.23)

3375

(2.24)

Seed/nursery 22498

(14.84)

22449

(15.04)

22340

(14.88)

22429

(14.92)

Irrigation 
charge

3336

(2.20)

2562

(1.72)

2150

(1.43)

2684

(1.78)

Plant protection 
measures

11982

(7.90)

11695

(7.83)

12009

(8.00)

11895

(7.91)

Fertilizers 4512

(2.98)

4445

(2.98)

4658

(3.10)

4539

(3.02)

Hoeing 34940

(23.04)

34594

(23.17)

36240

(24.13)

35256

(23.45)

Harvesting 
charges

42224

(27.85)

41935

(28.09)

41508

(27.64)

41886

(27.86)

Miscellaneous 1631

(1.08)

1285

(0.86)

1211

(0.81)

1374

(0.91)

Interest @ 7.5% 
pa

3111

(2.05)

3059

(2.05)

3086

2.06)

3084

(2.05)

Sub-Total: A 127607

(84.16)

125423

(84.02)

126555

(84.28)

126523

(84.15)

Marketing cost

Packing 5253

(3.46)

5219

(3.50)

5164

(3.44)

5211

(3.47)

Transportation 
and 

18767

(12.38)

18639

(12.49)

18448

(12.29)

18617

(12.38)

Sub-Total :B 24021

(15.84)

23858

(15.98)

23613

(15.72)

23830

(15.85)

Total variable 
cost

151628

(100.00)

149281

(100.00)

150168

(100.00)

150353

(100.00)

Table 1. Cost structure of production of green chilli on 
different farm size categories, Punjab

(`/ha)   

Figures in parentheses indicate percentage of their respective to total cost

The component-wise analysis of the cost structure 
over different size categories of farms revealed by and a 
large, consistent picture with the observations recorded in 
case of overall situation. However, some differentials in 

Particulars Small Medium Large Overall

Total production (q) 187.67 186.39 184.48 186.17
Average rate (`/q) 7881.50 8056.57 8613.63 8183.90
Gross returns 598600 607708 643093 616468
Cost of cultivation 127607 125423 126555 126523
Marketing costs 24021 23858 23613 23830
Returns over cost of cultivation 470992 482285 516538 489945
Returns over total variable costs 446972 458427 492925 466115
Benefit-cost ratio 3.95  4.07 4.28 4.10

Table 2. Returns structure from production of green chilli on different farm size categories, Punjab
                                                                                                      (`/ha)         

the relative magnitude of amount spend over different 
size categories in the study area were recorded. The 
comparative picture revealed that all producers spent the 
highest amount on human labour. 
Pattern and Magnitude of Returns 

The major objective of the producer is to get the 
maximum net return. Table 2, pertaining to returns from 
the production of green chilli vegetable observed that an 
average farm family obtained `616468 as a gross return 
on per ha basis. The returns over cost of cultivation which 
were obtained after deducting the production expenses 
were to the tune of ̀ 489945 per ha. The returns over total 
variable costs worked out on per ha basis turned out to be 
`466115 in the study area. The overall benefit-cost ratio 
was 4.10 indicating green chilli is a profitable enterprise. 
The results indicated that the highest magnitude of gross 
returns observed was ̀ 643093 over large size category of 

Type of labour Small Medium Large Overall

Family Labour Employment
Male 549

(27.51)
472

(22.79)
259

(13.89)
427

(21.63)
Female 175

(8.80)
146

(7.04)
49

(2.65)
124

(6.25)
Children 79

(3.97)
42

(2.03)
0

(0.00)
40

(2.00)
Total: A 803

(40.27)
660

(31.86)
309

(16.53)
591

(29.88)
Hired Labour Employment
Male 474

(23.79)
556

(26.85)
583

(31.22)
539

(27.25)
Female 717

(35.94)
855

(41.29)
976

(52.25)
848

(42.87)
Total: B 1191

(59.73)
1411

(68.14)
1559

(83.47)
1386

(70.12)
Total Human 
labour: A+B

1994
(100.00)

2071
(100.00)

1868
(100.00)

1977
(100.00)

Table 3. Magnitude of human labour employment in 
production of green chilli on different farm size 
categories, Punjab

 (Hr/ha)

Figures in parentheses indicate percentage in relation to labour hours 
used
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producers in the study area followed by medium and large 
producers with ̀ 607708 and ̀ 598600 respectively. In the 
case of returns over cost of cultivation, the magnitude was 
highest over large size group with ̀ 516538 per ha and this 
was followed by medium and small producers with 
`482285 and `470992 respectively. A return over total 
variable cost was higher (`492925) for large producers 
than medium producers (`458427). The Benefit-cost ratio 
was highest for large producers (4.28) followed by 
medium producers (4.07) and small producers (3.95).
Magnitude of Employment Provided By Green Chilli

The perusal of the Table 3 revealed that average farm 
families in the study employed total human labour (both 
family as well as hired in) to the extent of 1977 hours on 
per ha basis during the study period. Of this total 
employed human labour, 29.88 per cent was shared by 
family workers while the remaining 70.12 per cent by 
hired in labour. Out of this 70.12 per cent hired labour, 
42.87 percentage points were shared by female and the 

Particulars Channel-I Channel-II Channel-III

Cost
(`/q)

Share in 
consumer's 

rupees (per cent)

Cost
(`/q)

Share in 
consumer's 

rupees (per cent)

Cost
(`/q)

Share in 
consumer's 

rupees (per cent)

Net price received by producer 3185 61.96 3250.00 72.77 3500 98.59

Costs incurred by producer

i) Grading, filling, stitching etc. 12.00 0.23 12.00 0.27 15.00 0.42

ii) Packing 20.00 0.39 20.00 0.45 15.00 0.42

iii) Transportation 40.00 0.78 40.00 0.90 10.00 0.28

iv) Loading, unloading and wastage 20.00 0.39 20.00 0.45 10.00 0.28

v) Total costs incurred by producer 92.00 1.79 92.00 2.06 50.00 1.41

Producer's sale price /wholesaler's 3277.00 63.75

Cost incurred by wholesaler

i) Market fee @ 2% 65.54 1.27

ii) Rural development fund @ 2% 65.54 1.27

iii) Commission @ 5% 163.85 3.19

iv) Total cost incurred by wholesaler 294.93 5.74

Wholesaler's margin 386.93 7.52

Wholesaler's sale price/ retailer's 3958.00 77.00 3342.00 74.83

Costs incurred by retailer

i) Market fee @ 2% 66.84 1.49

ii) Rural development fund @ 2% 66.84 1.49

iii) Commission @ 5% 167.10 3.74

iv) Transportation 20.00 0.39 30.00 0.67

v) Labour charges 26.00 0.51 25.00 0.55

vi) Rent of shop/rehri 20.00 0.39 20.00 0.45

vii) Loss, wastage and spoilage @ 118.74 2.31 100.26 2.24

viii) Misc. 20.00 0.39 40.00 0.89

ix) Total costs incurred by retailer 204.74 3.98 516.04 11.55

Retailer's Margin 977.74 19.02 608.04 13.61

Retailer's sale price/ Consumer's 5140.00 100.00 4466.00 100.00 3550.0 100.00

Price spread 1955 38.03 1216.00 27.23 50.00 1.41

Marketing efficiency 1.63 2.67 70

Table 4. Price spread of green chilli in Jalandhar market

remaining, only 27.25 percentage points by male workers 
respectively.

The size wise analysis carried out in this respect 
highlighted that all the size categories mainly depended 
upon hired labour as most nearly 70 per cent of the total 
labour use over different size categories was share by 
hired in labour. However, some differentials in terms of 
magnitude worked out indicated that the highest use of 
hired labour by large producers with 83.47 per cent 
followed by medium and small producers with 68.14 and 
59.73 per cent respectively. In case of family labour use, it 
was highest for small producer (40.27 per cent) and it was 
lowest for large producers with 16.53 per cent. The 
composition pattern on sex basis shows that in case of 
family labour highest proportion of employment of 
males, females and children was recorded over small 
producers with 27.51, 8.80, and 3.97 per cent 
respectively. With respect to hired labour the highest 
magnitude of employment of males are observed over 
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large producers with 31.22 per cent followed by medium 
and small producers 26.85 and 23.79 per cent 
respectively. The magnitude of hired females employed 
was also highest for large producers with 52.25 per cent 
and least for small producers with 35.94 per cent.

Thus on the whole, it is observed that green chilli 
vegetable is highly labour employment oriented in the 
study area. With respect to family labour used, the share of 
male workers was higher in comparison to female 
workers but in case of hired labour proportion of female 
labours was higher as compared to male labour.
Supply Chain Analysis of Green Chilli

The price spread in various marketing channels in 
presented in Table 4. A perusal of the table revealed that 
three marketing channels were identified in the study area 
1) Producer- Wholesaler-Retailer-consumer (Channel-I), 
2) Producer-Retailer-Consumer (Channel-II) and 3) 
Producer-Consumer (Channel-III). The results of 
marketing margin and price spread of green chilli crop in 
Jalandhar market showed that the producer's share in 
consumer's rupee was recorded as the highest (98.59 per 
cent) in Channel-III and it was lowest (61.96 per cent) in 
Channel-I.

The marketing margin was maximum in Channel-I 
(26.54 per cent) followed by Channel-II (13.61). Price 
spread in marketing of green chilli was highest in 
Channel-I (38.03 per cent) followed by Channel-II (27.23 
per cent) and Channel-III (1.41 per cent). Hence, the 
marketing efficiency was observed to be the highest in 
Channel-III (Producer-Consumer). This is the most 
efficient channel as there is no market intermediary 
involved in this channel. Both producer and consumer are 
benefitted in this channel. 
CONCLUSIONS

It may be concluded from the foregoing discussion, 
that the area under green chilli was 7.35 thousand hectares 
with a production of 16.64 thousand tonnes in Punjab 
during 2014-15. The analysis pertaining to cost indicated 
that an average farm family incurred `150353 per ha as 
total variable cost. Small farms spent the highest amount 
on per ha basis for the crop with `151628 whereas large 
farm incurred `150168. The study revealed that the 
medium farm incurred ̀ 149281 per ha for the production 
of green chilli. About 84.15 per cent of total variable cost 
was spent on variable inputs whereas, 15.85 per cent on 
marketing items. The return over variable cost was the 
highest for large farms followed by medium and small 
farms respectively. The average farm received `489945 

as a net return from the production of crop on per ha basis. 
Thus, large farms seem to be more efficient in the 
comparison to small farms. With respect to the analysis 
carried out to examine the pattern and magnitude of 
employment provided by green chilli, the results 
highlight that one ha of the land provides 1977 hours of 
employment. Hired labour was the main input for this 
crop which provide as high as 70.12 per cent of the total 
labour employed for this crop. Further, the share of hired 
female labour was as high as 42.87 per cent. The family 
labour use recorded in case of green chilli crop was about 
29.88 per cent of the total labour used. 

With respect to the analysis carried out to examine 
the market, the Channel-III were observed 
comparatively profitable channel in study area than 
other channels (Channel-I and II). The results showed 
that the producer's share in consumer's rupee was the 
highest in Channel-III and it was lowest in Channel-I. 
The marketing margin was maximum in Channel-I 
followed by Channel-II. Price spread in marketing of 
green chilli was highest in Channel-I followed by 
Channel-II and III for Jalandhar market. Hence, the 
marketing efficiency was observed to be the highest in 
Channel-III (Producer-Consumer).
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ABSTRACT
The present study was undertaken to study the demographic profile of the customers and its impact on online shopping, the factors 
that affect the perception of customers towards online shopping and hurdles being faced while shopping online. A structured 
schedule was prepared for the purpose of data collection. The data was collected from 124 respondents. The data was analysed 
using correlation analysis and factor analysis. The results indicated that educational qualification does not affect the online 
shopping intensity. The main hurdles while shopping includes the lack of touch and feel of merchandise and shipping charges, 
delivery time, claims and warranty, shipped returns and cyber thieves and feel of hacking. It was concluded that there are five 
factors which are perceived by the customers as important while online shopping. These are convenience at home, website related 
aspects, cost related aspects, and product related aspects and time convenience.
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INTRODUCTION
E-commerce 

In today's world we are surrounded by Electronic 
commerce (or e-commerce) and the business conducted 
by means of computer networks has increased to a great 
extent. Advances in telecommunications and computer 
technologies in recent years have made computer 
networks an integral part of the economic infrastructure. 
More and more companies are facilitating transactions 
over web. There has been tremendous competition 
between the companies to target each and every customer 
transacting online. Also there has been an increase in the 
revenues generated by the companies through e-
commerce in the last 10 years. E-commerce provides a 
number of benefits to the consumers in form of 
availability of goods at lower cost, wider choice, 
shopping from home or office, and saves time. Similarly, 
online services such as banking, ticketing (including 
airlines, bus, railways), bill payments, hotel booking, etc. 
have been of tremendous benefit for the customers. 

Online Shopping
Online shopping means transactions conducted over 

the internet. Apart from the benefits perceived of online 
shopping there have been myths and misconceptions 
regarding online shopping. Lack of knowledge may also 
be considered as a hindrance in the growth of online 
shopping. Initiatives taken by the companies to increase 
the knowledge among people have brought certain 
transformations in the thinking of the people. As we know 
online transaction is more fruitful and a fast method for 
shopping, but still there are people who think it is a time 
consuming and a long process.
Why Online Shopping?

There are a number of reasons which encourages the 
people to shop online. These may be ease or convenience 
of shopping, number of alternatives available, 
comparison of the products, easy modes of payment 
available, additional information about the product is 
available and return or exchange option available. The 
reasons for the attraction of people towards online 
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shopping and various factors affecting it, include the ease 
and convenience of shopping, price of product, on time 
delivery of product and wide range of products. 
Barriers to Online Shopping among Indian Consumer

While the importance of internet and online shopping 
has increased to a great extent there are certain hurdles 
faced while shopping online. It includes safety and 
security of websites, privacy, and security of the payment 
methods. Shopping convenience, immediate possession, 
information seeking, social interaction, and variety 
affects the consumer attitude towards online shopping 
(Kumar & Mann, 2014). Some reasons are related to the 
customers themselves or some are related with the 
organisations which are engaged in online shopping. The 
customer related reasons do not allow to customers to 
shop online. The reason for not shopping online varies 
from individual to individual. Some respondents are not 
comfortable using credit cards online or did not possess 
credit cards or debit cards. However this no longer is a 
major barrier, owing to new payment options like cash on 
delivery and internet banking. As the awareness of these 
options being available spreads, acceptance of online 
shopping will increase in the near future. Besides this 
absence of touch and feel of the product before buying 
was another important factor which prevented them from 
buying online.

For goods like electronics and other equipment, the 
major barriers to online shopping are worries regarding 
installation and maintenance. Also, as far as warranty is 
concerned, the people are not sure whether it will be valid 
or not, as the dealer who sells the goods online is usually 
located in a different city and state. Also in this case it is 
not sure who will be accountable for any issues regarding 
transit damage, installation, after sales service and demo 
that is, who to contact the shopping site, dealer or the 
manufacturer. Also the return policy is not very clear and 
it is a feeling that refund will take a very long time. A study 
by Kumar & Mann (2014) found that the impossibility of 
product testing, problems with complaints, product return 
and misuse of personal data are the main uncertainties 
regarding on-line shopping

Broadly the barriers to online shopping may be 
categorised under Touch and feel related factors, Value or 
Price related and Financial Considerations, Service 
related factors. Study by Pinto (2013) showed that the 
main barriers to online shopping include touch and feels 
related barriers, Value or Price Related and Financial 
Considerations, and Service related factors. The most 
effective barrier to online shopping is the service related 
factors followed by the value and price related factors. 
Devi & Saini (2015) also studied the concept of online 
shopping, various factors affecting online shopping and 
the advantages and disadvantages of online shopping.

Keeping in view the trend of online shopping, 
advantages and limitations of online shopping and the 
awareness among the customers for online shopping a 
study was conducted with the following objectives:

i. to study the demographic profile of the 
customers and its impact on online shopping,

ii. to study the popularity of the products purchased 
online,

iii. to study about the most trusted sites among the 
customers for online shopping,

iv. to study the reasons why the customers choose 
online shopping,

v. to study the most popular payment method used 
for online shopping,

vi. to study the hurdles being faced by the customers 
while shopping online, and

vii. to study the factors affecting the perception of 
online buyers.

METHODOLOGY
This chapter describes the methodology which has 

been adopted for conducting this research work. The 
restrictions which were encountered during the conduct 
of the study are also described briefly so that the findings 
of the study can be understood in their proper standpoint. 
The chapter has been divided into the following parts:
§Conceptual Framework
§Research Design
§Sampling Design
§Data Collection
§Data Analysis
§Statistical tools
§Limitations of the study

Conceptual Framework
The concept of online shopping has been increasing 

day by day. The wide use of internet and the rapid growth 
of technology have created a new market for both the 
customers and business. The inclination towards online 
shopping has increased as it provides the customers an 
ease and convenience of shopping, wide range of 
products to choose from, different modes of payments, 
and timely delivery of products. Keeping in view an 
increasing importance of online shopping the present 
study has been conceptualised to study the factors 
affecting online shopping, perception of customers about 
online shopping and the limitations/ drawbacks. For the 
purpose of study primary data was collected from the 
individuals engaged in online shopping.
Research Design

The research design for this study is exploratory in 
approach. It studies the factors affecting the online 
shopping behaviour of the individuals, perception of the 
individuals about online shopping and the limitations/ 
drawbacks as perceived by the individuals.
Sampling Design

To carry out the study properly and to get the accurate 
results it is necessary to know the sampling design which 
consists of the population, sampling technique and the 
sample size. Each of these is explained below:
Population

Population of the study consists of individuals 
engaged in online shopping. The individuals were 
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selected for the purpose of the study on the basis of 
convenience of the researcher. A sample of respondents 
was selected on the basis of the availability on the 
customers' engaged in online shopping.

The total sample for the purpose of the study consists 
of 124 respondents. The sample for the study was 
collected using a pre-designed structured questionnaire. 
The sample chosen for the research work is acceptable as 
the main aim was to study the factors affecting the online 
shopping behaviour of the individuals, perception of the 
individuals about online shopping and the limitations/ 
drawbacks as perceived by the individuals.
Data Collection

A structured questionnaire was prepared to collect the 
data from the respondents. The questionnaire was divided 
into two parts. The first part consists of the demographic 
profile of the individuals and the second part consists of 
the statements related to the perception of the individuals. 
The five point Likert scale was used to measure the 
perception of the individuals towards online shopping. 
Data Analysis

In the present study data has been analysed by using 
descriptive statistics such mean, median and standard 
deviation. Correlation analysis was used to know the 
factors which affect the buying behaviour of the 
individuals. Factor analysis was used to know about the 
perception of the individuals towards online shopping.

RESULTS AND DISCUSSION
This section contains analysis and discussion of the 

study conducted. The analysis of primary data collected 
was done to study variables that affect the intensity of 
online shopping, hurdles in online shopping and the 
perception of respondents towards online shopping, and, 
and the.  For this purpose, this chapter is divided into nine 
sections.

These sections are discussed as follows:
Demographic Profile of the Respondents

In this section all the respondents are distributed 
according to their gender, age, marital status, educational 
qualification, occupation and monthly income.

It can be seen from Table 1 that majority of 
respondents', that is, 66.90 per cent are female and 33.10 
per cent are male. Age wise distribution of the 
respondents shows that majority of respondents (52.42 
per cent) belongs to the age group 21-30, 15.32 per cent 
belongs to below 20 and 31-35, 12.09 per cent belongs to 
the age group 36-40 and only 4.85 per cent of the total 
respondents belong to the age group above 40. Further the 
distribution of respondents according to marital status 
shows that 52.42 per cent are married and 47.58 per cent 
of the respondents are single.

It can also be seen from table 1 that majority of the 
respondents i.e. 43.55per cent are having bachelor's 
degree, 41.13 per cent are having master's degree, 8.06per 

Gender No. of respondents Percentage

Male 41 33.10
Female 83 66.90

Age groups Below 20 19 15.32
21-30 65 52.42
31-35 19 15.32
36-40 15 12.09
Above 40 6 4.85

Marital status Married 65 52.42
Single 59 47.58

Educational qualification Matriculation or below 7 5.65
Intermediate 10 8.06
Bachelor's degree 54 43.55
Master's degree 51 41.13
Others 2 1.61

Occupation Student 40 32.26
Self-employed 22 17.74
Professional 23 18.55
Retired 2 1.61
Others 37 29.84

Monthly income (`) Less than 25,000 14 11.29
25,000-50,000 40 32.26
51,000-75,000 33 26.61
76,000-1,00,000 25 20.16
Above 1,00,000 12 9.68

Table 1. Demographic profile of the respondents
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cent are intermediate, 5.65per cent are matriculated and 
only 1.61 per cent are having other degree. Further, 
majority of the respondents (32.26 per cent) are students, 
29.84 per cent are homemakers, 18.55 per cent are 
professionals, 17.74per cent are self-employed and 1.61 
per cent is retired. Distribution of respondents according 
to monthly income shows that 32.26 per cent are earning 
between `25,000-50,000, 26.61 per cent are earning 
between `51,000-75,000, 20.16 per cent are earning 
between `76,000-1,00,000 , 11.29 per cent are earning 
less than `25,000 and 9.68 per cent are earning above 
`1,00,000.
Variables that Affect the Intensity of Online Shopping

In this section the variables that affect the intensity of 
online shopping were identified. Correlation analysis was 
used to identify the variables that affect online shopping 
behaviour. The results of the analysis have been discussed 
below.

From Table 2 it was found that the there is a significant 
positive relation between the gender of the respondents 
and the time since the respondents are shopping online. 
The age of the respondents and the time spent on internet 
have a significant relationship between them. It was also 
found that the marital status of the respondents also have 
an impact on the time spent on internet. The income of the 
respondents is positively correlated with the time since 
respondents are shopping online but educational 
qualifications do not have any significant impact on the 
intensity of online shopping.
Types of Products Purchased Online

In this section the type of products which the 
respondents purchase online are identified. The results of 
the analysis have been discussed below.

From Table 3 it was found that majority of the product 
purchased online were apparels and accessories followed 
by electronic products, household products, and beauty 
and personal care products. The least importance was 
assigned to books and other products.
Trusted Sites for Online Shopping  

In this section the sites which the respondents trust for 
online shopping are identified. The results of the analysis 

have been discussed below.
The most trusted site among the respondents for online 

shopping is Flipkart followed by amazon and Snapdeal. 
The other trusted sites for online shopping include Myntra 
and homeshop18 (Table 4).
Reason for Choosing Online Shopping

The perusal of Table 5 revealed that the most popular 
reason among the respondents for shopping online is 
variety of products and convenience of shopping 
followed by lower prices of the products. It was also 
found that the easy buying procedures and various modes 
of payment also affect the decision to purchase online but 
to a very small extent.
Payment Method Used while Online Shopping

From Table 6 it was found that the most transactions in 
online shopping are settled through cash on delivery, 
followed by credit card and debit card. Internet banking 
was the least preferred payment method in online 
shopping.
Hurdles in Online Shopping

The results presented in Table 7 indicated that the 
major hurdle while shopping online is lack of touch and 
feel of merchandise and shipping charges. Other hurdles 
while shopping online are delivery time, claims and 
warranty, shipped returns and cyber thieves and feel of 
hacking. It was also found that lack of internet facilities is 
not considered as a major hurdle while shopping online.

Variables Time spent 
on internet

Frequency 
of shopping

Time since 
shopping 

online

Gender -0.080 0.042 *0.228
Age ***-0.334 0.090 0.092
Marital Status ***0.251 -0.087 -0.072
Occupation **-0.198 -0.042 0.036
Income 0.107 0.040 *0.190
Educational 
qualification

-0.071 -0.026 0.106

Table 2. Variables that affect the intensity of online 
shopping

*** and ** Significant at 1 and 5 percent level

Type of Product Number Percentage

Books 42 14.84
Electronic Products 57 20.14
Apparels and Accessories 80 28.27
Beauty and Personal care 48 16.96
Household products 54 19.08
Other 2 0.71

Table 3. Type of products purchased online

Name of the site Number Percentage

ebay 24 8.11
Flipkart 77 26.01
Jabong 50 16.89
Snapdeal 65 21.96
Amazon 69 23.31
Other 11 3.72

Table 4. Trusted sites for online shopping

Reason Number Percentage

Variety of products 70 24.82

Convenience 70 24.82

Easy buying procedures 44 15.60

Lower prices 65 23.05

Various modes of payment 29 10.28

Other 4 1.43

Table 5. Reasons for choosing online shopping
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Perceptions of Respondents towards Online Shopping
In this section the perception of the respondents 

towards online shopping was studied using factor 
analysis. The results of the factor analysis have been 
discussed below.

The value of Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy came out to be .801 which means that 
the sample size is adequate as KMO value more than .5 
indicates that sample size is adequate. 

The results presented in Table 9 showed found that 
five components would be extracted using Principal 
Component Analysis. The components selected were 
those having initial eigenvalue of more than one. These 
four factors explain 64.869 per cent variance in the data. 

It was found that under factor 1 the maximum loading 
is from the component S15 having factor loading of 
0.859, S14 having factor loading of 0.818, S12 having 
factor loading of 0.687, S13 having factor loading of 
0.665, and S16 having factor loading of 0.538. Under 
factor 2 the maximum loading came from the component 
S25 having factor loading of 0.807 followed by S24 
having factor loading of 0.746, S23 having factor loading 
of 0.731 and S 28 having factor loading of 0.608. Under 

Payment method Number Percentage

Internet Banking 17 9.88
Credit Card 28 16.28
Debit Card 23 13.37
Cash on Delivery 104 60.47

Table 6. Payment method used while online shopping

Hurdles Number Percentage

Lack of touch and feel of 
merchandise

64 23.19

Delivery time 35 12.68

Shipping charges 46 16.67

Shipped returns 25 9.06

Low safety of payment 15 5.43

Claims and warranty 36 13.04

Bad customer Service 14 5.07

Cyber thieves and feel of hacking 22 7.97

Lack of internet facilities 7 2.54

Process complexity 12 4.35

Table 7. Hurdles in online shopping

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy.

0.801

Bartlett's Test of 
Sphericity

1005.197

171

2×

Degree of freedom

p-value .000

Table 8. KMO and Bartlett's Test

factor 3 the maximum loading came from the component 
S19 having factor loading of 0.731, S18 having factor 
loading of 0.687, S26 having factor loading of 0.684, S17 
having factor loading of 0.603, and S16 having factor 
loading of 0.555. Under factor 4 the maximum loading 
came from the component S4 having factor loading of 
0.792, S6 having factor loading of 0.692 and S3 having 
factor loading of 0.652. Under factor 5 the maximum 
loading came from the component S1 having factor 
loading of 0.699 and S2 having factor loading of 0.635.

The factor definitions of the extracted factors have 
been described below:
Convenience at home: This factor includes the aspects 
such as privacy of shopping at home; do not have to go out 
for shopping, avoidance of chaos of traffic and market 
crowd.
Website related aspects: This factor includes aspects 
such as website provides quality information, ease of 
navigation influences the buying behaviour, safety of 
transaction of a particular website, and return policy of a 
website.
Cost related aspects: This factor includes aspects such as 
online shopping gives better control over expenses, 
attraction towards online discounts and offers, less 
embarrassment if do not purchase and dealing with poor 
customer service.
Product related aspects: This factor includes aspects 
such as lower price in online shopping than retail stores, 
and wide range of products availability.
Time convenience: This factor includes aspects such as 
online shopping saves a lot of time and shopping can be 
done at any time during the day. 
DISCUSSION

Online shopping means as transaction conducted over 
the internet. In present scenario the e-commerce has 
evolved as a major industry which is attracting many 
companies and businesses to invest in this area. Keeping 
in view a study was conducted to find out the perception 
of customers towards online shopping in India. The data 
was analysed using descriptive statistics, correlation 
analysis and factor analysis. It was found that gender, age, 
marital status and income of the respondents have an 
effect on the online shopping intensity. The results were 
consistent with those of Chandra & Sinha (2013) and 
Rastogi (2010) where it was observed that age, and 
income of the respondents affects the intensity of online 
shopping. Raja et al. (2012) and Sharma & Khattri (2013) 
also observed significant relation between gender, family 
income and attitude towards online shopping. It was also 
found that educational qualification does not affect the 
online shopping intensity. The main hurdles while 
shopping includes the lack of touch and feel of 
merchandise and shipping charges, delivery time, claims 
and warranty, shipped returns and cyber thieves and feel 
of hacking. Raja et al. (2012) also supported the fact that 
the web site should also be designed in such way not to 
confuse potential buyers; they should ensure that they 
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Particulars Component

1 2 3 4 5

I shop online as it saves a lot of time (S1) 0.699

I shop online as I can shop at any time of the day (S2) 0.635

I shop online as I can get detailed information about the product online (S3) 0.652

I Shop online because it has lower prices than in a retail store (S4) 0.792

I shop online as I get wide range of products online (S6) 0.692

I shop online as I can shop in privacy of home (S12) 0.687

I shop online as I do not have to leave home for shopping (S13) 0.665

I shop online as I can then save myself from chaos of traffic (S14) 0.818

I shop online as I can save myself from market crowd (S15) 0.859

I shop online as it gives better control on my expenses (S16) 0.538 0.555

I shop online to get an online-only offer or discount (S17) 0.603

I shop online as there is no embarrassment if I do not buy (S18) 0.687

I don't have to deal with shop assistants or poor customer service (S19) 0.731

The website that provides quality information is preferred for online shopping (S23) 0.731

The ease of navigation of a website influences the buying behavior (S24) 0.746

The safety of transaction of a website influences the buying behavior (S25) 0.807

I shop online as it takes less time in selecting a product while shopping online (S26) 0.684

I shop online as it is safe and secure (S27)

The return policy of the websites affects the decision to purchase online (S28) 0.608

aTable 9. Rotated Component Matrix

provide an efficient delivery service to the customers. 
Samadi & Yaghoob (2009) provided evidence that 
consumers perceived more purchasing risk from the 
Internet than from the store. 

It was concluded that there are five factors which are 
perceived by the customers as important while online 
shopping. These are convenience at home, website related 
aspects, cost related aspects, product related aspects and 
time convenience. Results were found to be consistent 
with those of Sen (2014) where cost factor, convenience 
factor, product factor and seller related factor were the 
four important factors influencing the online purchase of 
products in Kolkata. The results were found to be 
consistent with those of Li & Zhang (2002). Thus, the 
scope of online shopping is still in its evolutionary stage 
and still lot of development is required in this field. There 
is an opportunity for the businesses to explore the areas of 
hurdles in online shopping and to provide improved 
service in that particular area. The industries can also 
attract new customers by focusing on the areas or the 
products which are most popular among the customers. 
Gangeshwer (2013) also supported the fact that online 
commerce in India is destined to grow both in revenue and 
geographic reach. Pahuja (2011) suggested that E-
commerce which is developing at a high rate in India can 
become a platform for anti-competitive issues and 
agreements that can come up in the future. 
CONCLUSIONS

Online shopping means as transaction conducted over 

the internet. In present scenario the e-commerce has 
evolved as a major industry which is attracting many 
companies and businesses to invest in this area. Keeping 
in view a study was conducted to find out the perception 
of customers towards online shopping in India. The data 
was analysed using descriptive statistics, correlation 
analysis and factor analysis. It was found that gender, age, 
marital status and income of the respondents have an 
effect on the online shopping intensity. The results were 
consistent with those of Chandra and Sinha (2013) where 
it was observed that age, and income of the respondents 
affects the intensity of online shopping. It was also found 
that educational qualification does not affect the online 
shopping intensity. The main hurdles while shopping 
includes the lack of touch and feel of merchandise and 
shipping charges, delivery time, claims and warranty, 
shipped returns and cyber thieves and feel of hacking. It 
was concluded that there are five factors which are 
perceived by the customers as important while online 
shopping. These are convenience at home, website related 
aspects, cost related aspects, product related aspects and 
time convenience. Thus, the scope of online shopping is 
still in its evolutionary stage and still lot of development is 
required in this field. There is an opportunity for the 
businesses to explore the areas of hurdles in online 
shopping and to provide improved service in that 
particular area. The industries can also attract new 
customers by focusing on the areas or the products which 
are most popular among the customers. 
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ABSTRACT
The study was carried out to examine the present status of tea cultivation and the economic feasibility of small growers in tea leaf 
production. Primary data pertaining to tea leaf production  were collected from 60 small and marginal tea grower following simple 
random sampling without replacement technique by interviewing the farmers with the help of pre-tested structured schedules. The 
Financial Rate of Return from tea cultivation over Cost A , Cost B and Cost C was estimated as 42.35 per cent, 34.38 per cent, and 1

31.66 per cent, respectively which is above the presumed opportunity cost of capital i.e. 10 percent per annum. The average annual 
constant net cash flows from tea plantation were `98, 010, 82,263 and 74, 240 per hectare over Cost A , Cost B and Cost C 1

respectively. It was also observed that production of tea leaf was more profitable and employment generating in comparison to other 
selected crops in the study area. The benefit-cost ratio was estimated at 1.11 with a net present worth of Small Tea processing unit 
was estimated to be ̀ 23.57 lakhs, considering 15 years of life time. The financial rate of return was arrived at 37.07 per cent which is 
above the presumed opportunity cost of capital. The annual constant flows of net return for the sample tea processing unit was found 
to be ̀ 3.10 lakhs.
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INTRODUCTION
Tea is a gift of nature and has become the most 

gracious of temperance drinks and is one of the chief joys 
of life. India ranks second in area as well as production in 
the world and fourth in world export. Tea has become a 
common beverage and around 90 per cent of total 
productions in the country are been consumed by the 
domestic consumers. The tea industry of India is one of 
the oldest and perhaps the most efficiently organized 
agricultural enterprises in the country (Borborah & 
Gogoi, 2007). In India, tea has grown in an area of 5.10 
lakh hectares producing 23 per cent of the global tea 
production. The credit for the growth of tea industry goes 
to the British entrepreneurs who invested large capital 
during the initial days of plantation. Tea is grown in 16 
Indian States, of which Assam, West Bengal, Tamil Nadu 
and Kerala account for about 95 per cent of the total tea 

production.
The Kenyan successful experience of production and 

export of tea in the 1950's had created a model of small tea 
growers in developing and underdeveloped countries. 
Since then, there has been a steady shift in tea cultivation 
from big plantation to small holdings (CPDA, 2007). 
Many studies has highlighted the fact that small tea 
enterprises are playing a major role in reduction of 
poverty, generation of employment etc., more effectively 
than their large counterparts in many developing and 
under developed countries (Mwaura & Muku, 2007; 
Amaratunge & Shiratake, 2001). The Indian tea industry 
also witnessed many structural changes over a period. The 
emergence of small tea growers and Bought Leaf 
Factories, which creates new paradigm in tea industry by 
putting forward low cost of production in terms of 
workforce and technology, is one of the major changes in 
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the recent history of the tea industry in India (Das, 2010). 
According to Tea Board of India (TBI), Small Tea 
Growers (STGs) has been defined, as a person or group 
having plantation area up to 10.12 hectares. 

th From the 8 Five Year Plan (1992-1997) Tea 
Board of India has laid down some emphasis on the 
promotion of STGs. Tea cultivation on small holding 
belongs to a farm or production unit that allocates its 
labour, land or other resources for subsistence or semi 
subsistence income from it. Thus, a small grower is the 
owner and worker as well (Ahammed, 2007). The 
growers produce only green leaves; manufacturing and 
distribution parts are managed by different persons or 
groups. Therefore, it is proposed to encourage landless 
labourers and unemployed youths to take up tea 
cultivation in the tea growing areas of India. At present 
STGs have became a very important constituent of tea 
production as it produces nearly 24 per cent of the total tea 
production of the country and nearly 1.58 lakhs small 
cultivators are directly engaged in tea cultivation (Borah, 
2013).

Assam dominates the country's tea map by producing 
more than half (51.48 %) of total tea production (Borah, 
2015).Assam was selected as the most accepted region for 
tea cultivation because in the early 19th century tea was 
discovered growing wild at many places of Brahmaputra 
valley. The first experimental tea cultivation in Assam 
was started in 1836. The first effort to popularize tea 
cultivation in small holding in Assam was made in 1978 to 
utilize the available fallow land and attract young 
generation to agriculture sector and thereby to solve 
unemployment problem (Baruah, 2011; Goswami, 2006). 
According to All Assam Small Tea Growers Association, 
the STGs contribute with 29 per cent ofthe state's total tea 
production and with 14 per cent of country's overall 
production. In Assam there are 3767 registered STGs, 
where as the actual number is estimated to be 90,000 
(approx) whereas with land coverage of 1,18, 000 acre, 
contributing nearly 30 per cent of the total tea production 
of the state, creating employment for around 1.5 lakh 
people apart from producing innumerable rural 
entrepreneurs with the potentiality of transforming the 
socio economic condition of rural Assam (Hazarika & 
Borah, 2013). At present STGs are spread in 27districts of 
Assam; but the growth is high in the five districts viz; 
Tinsukia, Dibrugarh, Sivsagar, Jorhat and Golaghat 
(Borah & Das, 2015).
METHODOLOGY

The study is confined to the Sonitpur and Udalguri 
districts, which are located at North Bank Plain zone of 
Assam. Naduar and Baghmara blocks of Sonitpur district 
and Bhergaon block of Udalguri district have been 
selected purposively for the study. The relevant data has 
been collected from Secondary as well as primary 
sources. Primary data has been collected from 20 numbers 
of STGs from each study block, comprising a total 60 
sample tea growers in the year 2013-14 with pre tested 

structured schedule. Tea plantation means those fields 
which are having tea as its sole crop. For survey all land 
operated by a cultivator having at least one Tea plantation 
is treated as a Tea holding.
Analytical Tools and Techniques
Cost concepts

The cost concepts' approach to farm costing is widely 
used in India. These cost concepts, in brief, are Cost-A , 1

Cost-A , Cost-B and Cost-C (Raju & Rao, 1996). The cost 2

of cultivation as well as cost of production has been 
calculated both constant and discounted prices 
considering 40 years of life time.
Returns

The returns has been calculated both in constant and 
discounted prices. Gross Return is obtained by 
multiplying the physical level of output produced in a 
year, with its average market price. Net Return is obtained 
by deducting the cost from the gross return. To examine 
the economic feasibility of selected crops, the returns on 
period “t” for different years have been discounted at “r” 
percent.

Where, R  = The return from selected crops in the t

period of “t”/ r = The discount rate and n = Period of 
number of years of selected plantation.
Return-cost ratio

In simple terms the return - cost is the ratio obtained by 
dividing the returns by costs. When a stream of returns 
and costs are there return-cost ratio is found out by 
discounting both return stream and cost stream by an 
interest rate considered to be close to the opportunity cost 
of capital and ratio between the present worth of returns 
divided by the present worth of cost and it is determined 
by

The normal criterion is to accept all investments which 
are having Return Cost ratio more than one.
Net present value

It is simply the present worth of the net returns of a 
project discounted at the opportunity cost of capital. The 
net present worth of value is the present worth of returns 
less present worth of costs.

NPV = Present worth of returns – Present worth of 
costs.

Financial rate of return
When Internal Rate of Return (IRR) technique is used 

for financial analysis it is termed as Financial Rate of 
Return (FRR).Internal rate of return is that discount rate 
“i” which makes present worth of returns equal to present 
worth of costs. The investment is ranked in order of the 
value of the financial rate of return.

The formula for finding financial rate of return is
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Where, LDR= Lower discount rate, the sign |mode| 
is used to indicate absolute difference
Constant periodic flow of returns

For taking up cultivation as an economically viable 
option, the cultivator should be able to recover the fixed 
investment costs in a justifiable and phased out manner 
during the life span of the tree and receive returns on his 
investment in a reasonable rate of interest. To reflect this 
aspect in the cost structure, the method of annuity 
valuation I was employed. Annuity is how much one 
received or expended annually is worth today

Where, V  is the discount factor, A  is the present n n

worth of a sequence of “n” payments of one per period, 
each payments is made at the end of the respective period.

Trend analysis
Trends in time-series data were analyzed using simple 

linear regression. Production data were reduced to a 
single value for each year of the selected time period. The 
annual series of values then was related to time by an 
equation of the form:

Y = B  + B  (T)0 1

Where, Y = a production variable, such as production 
level; T = time, in years; andB and B  = least-squares 0 1

estimates of the intercept and slope coefficients. The 
slope, B , indicates the average rate of change in the tea 1

production characteristic during each year of the time 
period. If the slope is significantly different from zero, the 
trend in the hydrologic variable is equal to the magnitude 
of the slope and the direction of the trend is defined by the 
sign of the slope: increasing if the sign is positive and 
decreasing if the sign is negative. If the slope is not 
significantly different from zero, there is no trend in the 
production variable.

RESULTS AND DISCUSSION
Status of Tea Cultivation in India and Assam 

This section deals with the present status of tea in India 
and Assam with reference to area, production and yield. In 
the following tables it has been shown the compound 

2 growth rate of tea production, R value of trend line and 
equation of trend line. The secondary data was collected 
for the duration of 1921-2011 for India and for the 
duration 1951-2011 for Assam and West Bengal on 
decadal basis. From Table 1 it can be derived that 
compound annual growth rate of tea cultivation area in 
India is much less than total production and yield growth 

2rate. The R  value of the trend line is highest in case of 
production followed by yield and area. The area under tea 
in the country has been increased in a far lower rate 
(CAGR 7.28 per cent) than the growth in tea production, 
implying the higher productivity obtained in this sector.

Table 2 depicted an opposite trend in production of tea 
in Assam in comparison to the country's scenario. It has 
been evident from the study that the production of tea leaf 
in Assam has been increased mainly due to expansion of 
area under tea plantation. There is a significant yield gap 
in Assam which can be taken care with suitable 
technological intervention. Therefore, Assam has a 
typical potentiality of increase in production and 
productivity of tea within a short span of time.

Return from Tea Plantation
The discounted net returns over Cost A , Cost B and 1

Cost C were estimated to be ̀ 958444, 804456, and 726002 
per hectare, respectively, considering forty years of life 
span. The return-cost ratio was estimated at 2.20, 1.85, and 
1.70 over Cost A Cost B, and Cost C, respectively (Table 1, 

3). The ratio indicates the extent of profitability of tea 
cultivation in the study area and financially sustainability 
of the farm business. The Financial Rate of Return from tea 
cultivation over Cost A , Cost B and Cost C was estimated 1

at 42.35, 34.38, and 31.66 per cent, respectively which was 
above the presumed opportunity cost of capital of 10 per 
cent. This higher FRR again indicates the handsome 
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Particulars Compound 
annual
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(per cent)

2R
value

Trend
equation

Area 7.28 0.80 Y=27537X+233659
Production 23.03 0.96 Y=97239X-58599
Yield 14.67 0.95 Y=162.22X+251.6

Table 1. Growth in area, production and yield of tea in 
India from 1921-2011

Particulars Compound 
annual

growth rate 
(per cent)

2R
value

Trend
equation

Area 10.9512 0.94 Y=27291X+109130
Production 19.0198 0.98 Y=64091X+61401
Yield 7.27 0.82 Y=123.32X+906.71

Table 2. Growth in area, production and yield of tea in 
Assam from 1951-2011
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incentives of tea cultivation and prosperity of tea growers. 
The annual constant flows of net return for tea plantation 
over Cost A , Cost B and Cost C has been worked out as 1

`98010, 82263 and 74240, respectively assuming 40 years 
of lifespan of tea plantation.

The costs and return structure of production of 
planting material of tea by small tea leaf grower has been 
presented in Table 4. On an average 16000 tea saplings 
can be prepared in 1 hectare of land. The results revealed 
that the tea nursery business has a positive return of 
`56708, 55376, and 52508 over cost A , Cost B and Cost 1

C, respectively with a return-cost ratio of 3.43, 3.25, and 
2.90 in the same order.

Relative Profitability of Tea Leaf Production in 
Comparison to other Crops

The relative profitability of tea leaf production in 
comparison to other crops and cropping systems the study 
area has been estimated and presented in Table 5. The 

other major cropping systems in the area were kharif 
paddy, blackgram-rapeseed, jute-potato. The results 
revealed that tea leaf production had generated higher net 
return per hectare both in magnitude and per rupee of 
investment.  In terms of magnitude of earning jute-potato 
cropping system is next best alternative of tea leaf 
production, generating `55160, 45061, and 34261 per 
hectare over Cost A , Cost B and Cost C, respectively with 1

a return- cost ratio of 1.93, 1.65, and 1.42 in the similar 
manner. In terms of return-cost ratio the next better 
alternative is growing kharif rice but it generates the 
lowest net returns in magnitude over Cost A  Cost B and 1

Cost C amounting `20777, 16537, and 13637, 
respectively in comparison to other competing crops/ 
cropping systems.
Relative Employment Generation Opportunity of Tea 
Leaves Production 

Tea leaf production provides year round employment 
to the small tea grower. In a place like Assam where there 
is not many big industries with a large number of 
indigenous people, small holding size, the tea leaf 
production on small farms found a way out and utilizes the 
geographic advantages of the crop. The results presented 
in Table 6 revealed that tea leaf production can generate 
502 mandays of employment per hectare/ per year in 
comparison to kharif rice-fallow, black gram-rapeseed, 
jute-potato cropping systems that generated 103 
mandays, 148 and 232 mandays of employment per 
hectare/ per year, respectively.  It is also worthwhile to 
mention that a large number of farm women has been 
engaged in tea leaf production especially harvesting of tea 
leafs, irrigation, weeding and supervisory works (Rasaily, 
2015).
Worth of Small Tea Processing Plants

The growers sell their green leaves to the neighboring 
big tea estates or to the bought leaf factories at a price 
fixed by the buyers of green leaves. With the increase in 
the area of tea cultivation, the supply of green tea leaves 
were exceeding the present processing capacity available 
in the state. Small tea growers have encountered 
difficulties in disposing their green leaves because some 
tea factories have reduced the quantity of green leaf 
purchased and some others exploited the small tea 
growers by offering a lower price for the leaf. Keeping in 
view the problems faced by the small tea growers of 
Assam, an attempt has been made in the present study to 

Particulars Cost 
A1

Cost 
B

Cost 
C

Net present worth (`) 958444 804456 726002
Return to cost ratio 2.20 1.85 1.70
Financial rate of return (per cent) 42.35 34.38 31.66
Constant periodic flow of 
income (`)

98010 82263 74240

Table 3. Returns from tea leaf production in Assam
-1(Return over ha )

Particulars Type of cost
-1Amount (` ha )

Gross returns 80000

Total costs Cost A1 23292

Cost B 24624

Cost C 27492

Net return over Cost A1 56708

Cost B 55376

Cost C 52508

Return-cost ratio Cost A1 3.43

Cost B 3.25

Cost C 2.9

Table 4. Costs and returns of planting material 
production of tea by small tea leaf growers in 
the selected regions of Assam

Crop/Cropping system Net return/benefit Return-Cost ratio

Cost A1 Cost B Cost C Cost A1 Cost B Cost C

Kharif rice 20777 16537 13637 2.05 1.69 1.51
Black gram -Rape seed 40186 27586 19286 2.12 1.57 1.34
Jute-potato 55160 45061 34261 1.93 1.65 1.42
Tea 98010 82263 74240 2.20 1.85 1.70

Table 5. Relative profitability of Tea leaf Production with competing crops in the study area
-1(`ha )
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Crop/cropping systems Employment generated

Kharif Rice 103

Black Gram-Rape seed 148

Jute-potato 232

Tea leaf production 502

Table 6. Employment generated through different crop/ 
cropping systems in the study area

(Man-days/year/hectare) Particulars Magnitude

Net present worth (` in lakhs) 23. 57

Life span (in years) 15.0
Average price (` per kg) 140.00

Return to cost ratio 1.11

Financial rate of return (per cent) 37.07
Constant periodic flow of income (` in lakhs) 3.10

Table 7. Worthiness of a small tea processing plant in 
Assam

Model
_

2 R
(Linear)

_
2R

(Long 
Linear)

F value
(Linear)

F value
(Log Linear)

1 0.912 0.952 373.844 722.801

2 0.927 0.975 230.420 706.948

3 0.935 --- 174.058 -

Table 8. Fitting a regression model using the quantities in 
physical form

Model 1: Constant, PPC (X ) 5

Model 2: Constant, PPC (X ), N  (X )5 2 2

Model 3: Constant, PPC (X ), N  (X ), Age of the garden (X )5 2 2 1

Model
_

2 R
(Linear)

_
2R

(Long 
Linear)

F value
(Linear)

F-value
(Log Linear)

1 0.911 0.945 369.058 621.509

2 0.923 0.973 226.862 658.464

3 0.934 --- 172.076 -

Table 9. Fitting a regression model using the quantities in 
value term

evaluate the possibility of installation of new tea factories 
by the small tea growers, either on a co-operative / Self 
Help Group (SHG) basis or under private ownership 
Would help to overcome the difficulties faced by the small 
growers. A detailed study has been done to find out the 
worthiness of establishment of a new tea processing plant 
having processing capacity of 6.0 quintal green leaves per 
day with an annual output of 26.40 quintal of tea per 
annum. The net present worth is estimated to be `23.57 
lakhs with a return to cost ratio of 1.11. It was clear from 
the estimates presented in Table 7 that though the 
establishment of processing plant has a low return to cost 
ratio but the time span of 15 years of project and the 
magnitude of NPW favours the establishment of the 
processing plant. The financial rate of return was worked 
out as 37.07 per cent which is quite higher than the 
presumed opportunity cost of capital (10 per cent). The 
project generated an annual constant net cash flow of 
`3.10 lakhs.
Factors Affecting the Gross Returns of Tea 
Cultivation in Assam

The gross returns of tea leaves production business has 
been influenced by several factors. An attempt was made 
in this study to identify those explanatory variables and to 
determine their extent of influence using regression 
models. Table 8 revealed the input-output relationship 
both in linear and long linear form taking the quantity in 
physical form. The coefficient of multiple determinations 

2(R ) for model 1, model 2 and for model 3 are 0.912, 0.927 
and 0.935 respectively in the study area when fitted with a 
linear regression model. This indicates that 91.20 per cent 
of variability of the dependent variable (production) is 
explained by the independent variable plant protection 
chemicals (PPC) in case of model 1. The predictability of 
the model increased to 92.7 per cent by adding an 
additional independent variable application of 
nitrogenous fertilizer with PPC and presented as model 2. 
The models predictability further increased with 
incorporation of another explanatory variable age of 
garden in model 2. Fitting a log-linear regression model 

2further increased the R  value.
The units of inputs used are different and often 

provides a misleading result. To overcome this problem 
all the variables were taken in value term that means 
converted into monetary term and regression models were 
fitted (Table 9). Though the value of coefficient of 

2multiple determinations (R ) were found somewhat 
different but the results supported the previous models 
fitted using the physical form of input-output 
relationship.

CONCLUSIONS
From the analysis of secondary data on area, 

production and yield of tea in the country, a positive trend 
has been found throughout. But the same analysis in case 
of Assam has revealed a picture that needed to be 
addressed immediately. The increase in production of tea 
leaves in Assam was mainly due to the increase in area 
under tea cultivation but the growth in yield of tea in 
Assam was far lagging behind the overall India's 
situation. The estimated financial rate of return from tea 
cultivation was found to be quite higher than the 
presumed opportunity cost of capital (10 per cent per 
annum), implying the financial sustainability of tea 
cultivation in small holding. The business of tea nursery 
in the study area also proved its worthiness in generating 
profit and year round employment for the small holder tea 
growers. In Assam, the cultivation of tea in small scale is 
an outcome of the entrepreneurial ability of a group of 
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local youth in the latter part of1970's (Goswami, 2006). 
Active participation of the indigenous people since its 
inception provides sustainable livelihood opportunity to 
large number of rural population (Borah, 2015). It 
provides avenues for self-employment to educated 
unemployed youths, generating additional sources of 
income to the farmers and engaging family members 
directly with this enterprise. 
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ABSTRACT
The experimental analysis revealed that the system was found suitable to overcome the problems of corrosion, salt scaling and 
algae. The system was able to provide 2.65 litre of distilled water per day for about 320 days per annum. The economic evaluation of 
the distillation unit revealed that high value of IRR (62.88 per cent) and low value of payback period (1.9 Years) make the unit very 
cost efficient. The economic attributes of the system revealed its economic viability. The system is useful for getting distilled water 
which can be used in batteries, laboratories. It can also be used for drinking by mixing with saline water in places where water 
quality is saline.
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INTRODUCTION
Most of our earth surface is covered by water. 

However, less than 1 per cent of total available water is 
fresh water which is mostly available in lakes, rivers and 
underground. Again, about one-third of that potential 
fresh water can only be used for human needs due to 
mixed factors. Approximately 1.1 billion people in this 
world have inadequate access to safe drinking water. 
There are 26 countries which do not have enough water to 
maintain agriculture and economic developments. At 
least 80 per cent of arid and semi-arid countries have 
serious periodic droughts. A third of Africans and most of 
Middle-East people live without enough water 
(Bouchekima, 2003). The population growth -coupled 
with industrialization and urbanization results in an 
increasing demand for water. In India, the scarcity of 
desalinated water is severe in coastal areas, especially in 
the remote coastal areas. Renewable energy based 
desalination plants can solve this fresh water production 
problem without causing any fossil fuel depletion, 
hydrocarbon pollution and environmental degradation. In 
spite of the limitations of being a dilute source and 
intermittent in nature, solar energy has the potential for 

meeting and supplementing various energy requirements. 
Solar energy systems, being modular in nature, can be 
installed in any capacity.  

Solar stills can serve the purpose of basic drinking 
water requirements of man. For countries like India, the 
domestic solar still is a viable safe water technology 
(Avvannavar et al., 2008). India occupies better position 
regarding solar energy potential. During winter from 
November to February most of the Indian stations receive 

-1 -14.0 to 6.3 kWhm day  solar irradiance, while in summer 
-1 -1season this value ranges from 5.0 to 7.4 kWhm day  

(Pande et al., 2009). There are, on an average 250–300 
clear sunny days in a year, thus it receives about 5000 
trillion kWh of solar energy in a year (Arjunan et al., 
2009). From its operational feasibility and associated 
costs, it can be inferred that solar still technology is 
capable of providing desalinated water to households in 
rural India. The fresh water crisis is already evident in 
many parts of India in varied scale and intensity at 
different times of the year. Also, the demand for fresh 
water increases with the growth of its population. The 
conventional desalination technologies are expensive for 
the production of small amount of fresh water. Also, use of 
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conventional energy sources is costly and not always eco-
friendly. Solar distillation is most attractive and simplest 
technique among other distillation processes especially 
for small-scale units located at places where sufficient 
solar energy is available. 

The basin-type solar still is in the most advanced stage 
of development. Several researchers have investigated 
the effect of climatic, operational and design parameters 
on the performance of such still (Garg & Mann, 1976). 
Researchers have done different types of analysis on basin 
–type solar still (Baum et al., 1970; Nayak et al., 1980; 
Sodha et al., 1980; Tsilingiris, 2009). A part from this, 
other types of stills are also proposed with modelling and 
analysis (Oltra, 1972; Akhtamov et al., 1978; Frick & 
Sommerfeld, 1973; Umarov et al., 1972; Selcuk, 1971). 
All these stills work at temperatures well below 100°C for 
conversion process. For achieving conversion at higher 
temperature (>100°C), thermal devices like flate-plate 
collector and concentrators were used, such system are 
called “active'' system given in the literature by (Malik et 
al., 1982). Concentrator powered solar distillation 
systems play a significant role in producing desalted 
water. Presently many researchers are involved in these 
activities to accumulate high quality de-salted water 
through concentrator-assisted systems. The effect of 
water flow on concentrator coupled hemispherical basin 
solar still has been analyzed with maximum productivity 
of 1.67 L (Thirugnanasambantham & Ahsan, 2013). A 
solar still augmented with flat plate collector is analysed 
with different operating modes for still alone and still with 
collector on different dates by (Badran et al., 2005). 
Chaouchi et al. (2007) designed and built a small solar 
desalination unit equipped with a parabolic concentrator. 
The experimental and theoretical study concluded with an 
average relative error of 42 per cent for the distillate flow 
rate. Many authors have performed the distillation 
process with concentrator-assisted techniques (Omara & 
Eltawil, 2013; Shiva et al., 2014; Chaichan & Hussein, 
2015; El-Samadony et al., 2015; Hasan & Mousa, 2013; 
Khalifa & Ibrahim, 2011). Solar desalination units made 
of building materials overcome the problems of corrosion 
but salt scaling and algae problems exists. All metallic 
solar stills whether multi step basin or single basin are 
prone to corrosion, salt scaling and algae problem and 
have less life (Nahar et al., 2013). To overcome these 
problems a concentrator based distillation device was 
developed at Devi Ahilya University, Indore, India. 
However, economic analysis has not been carried out in 
earlier reports. In the present paper, an experimental and 
economic analyses of a distillation unit equipped with a 
parabolic solar concentrator have been carried out in 
order to study the real-time possibilities for its use in 
desalination.
Experimental Apparatus and Procedure

The experimental device shown in Figure 1 is 
comprises a solar parabolic concentrator type SK 14 unit. 
It's having a diameter of 1400 mm and a performance of 

up to 700 Watts (EG-Solar, 2007). The net power of the 
concentrator is approximately 600 watts in good sunshine 
hours and the stagnation temperatures of 300°C can be 
achieved. The number of reflector sheets varies from 24 to 
36 in different designs manufactured by different 
manufacturers. Polished, anodized hardened aluminium 
sheets are used as reflectors (Chaouchi et al., 2007). The 

2 aperture area of concentrator is 1.57 m and absorber is 
mounted at its focus having a cylindrical shape vase, with 

2absorber area of 0.0314 m . This absorber is completely 
insulated except the part lit by the solar rays reflected by 
the parabolic surface. The sun tracking mechanism for 
this solar distiller has two axes according to previous 
researches and it is a manual system (Nuwayhid et al., 
2001; Kaushika & Reddy, 2000). The saline water is kept 
inside the absorber. The steam produced passes in a 
condenser where it is condensed. The rate of distillate 
produced per hour is collected in a jar and measured.

The solarimeter Testo 454 was used in the experiments 
of the solar distillation unit, with a measurement range of 

-20 to 1400 Wm  and an accuracy of 0.1 per cent. 
Temperature was measured using K type thermocouples 
(Chromel–Alumel) with 0.2 mm diameter and accuracy 
of ± 2 per cent were connected to a Testo 935 digital 
temperature indicator. The range of temperature extends 
from-40°C to 900°C with an accuracy of 0.7°C. The water 
distillate flow rate was measured using a measuring jar.

The performance evaluation of the parabolic solar 
concentrator based distillation unit has been carried out 
by measuring distilled water obtained per day by a 
measuring jar and average output of the system. The 
distillation efficiency and system efficiency were 
computed by using the following formulae,

RESULTS AND DISCUSSION
The performance evaluation experiment to determine 

the distillation efficiency and system efficiency was 
carried out during clear sky condition in the month of 
June, 2015. The developed parabolic solar concentrator 
based distillation unitwas tested at Indore, India. All 
experiments were started at 10:30 hr and carried out 
upto16:30 hr local time. The still is made to face the south 
and the saline water is poured inside the vessel in the early 
morning. The absorber is fixed at the focus of the 
concentrator with the help of the iron stand. The 
variations of water temperatures of both units as well as 
the productivity are recorded with time during the entire 
experiment. During the testing of the solar distillation 
unit, the following parameters are measured every hour 
for a period of 7 h: solar irradiation, distillate hourly yield 

ç distillation (per cent)= 
 m   e × L × 100  

I  bav, × A  × hr ×3600p

-----------(1)

ç system=  
 m  water × m (T  - T ) +  m  × Lpw f i e  

I  bav, × A  × hr ×3600p

-------------------(2)
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and instantaneous distillation efficiency. The 
experimental data are presented in Table 1. The water 
(coolant) resulting in hot water during this desalination 
process is collected in the other container that can be used 
for different purpose. All components of the solar 
desalination system were developed at the School of 
Energy and Environmental Studies, Devi Ahilya 
University, Indore, India (Figure 1).  

According to Table 1, it was found that the outputs of 
distillate increases in the beginning of the day and reach 
their maximum towards 13:30 hrs and decreases 
thereafter as shown in Figure 2. This evolution is closely 
linked to solar lightening, which is responsible for this 
production and therefore has a similar rate. This deviation 
can be explained by the fact that in the morning, only a 
small part of absorbing surface is covered with water 
because of the strong tilt in addition to the geometry 

imperfection and the sun's manual follow-up.
The hourly instantaneous distillation efficiency was 

calculated by equation (1) and the experimental 
instantaneous efficiency and solar irradiation vs. local 
time was shown in Table 1 and Fig. 2. The efficiency 
presents an increase in the beginning; then it has a 
decrease thereafter. The deviations of efficiency can be 
explained by the fact that in the beginning, only one part 
of the absorbing surface is covered with salt water, the 
manual sun pointing and the existence of imperfections in 
the concentrator surface. In the other case, the maximum 
efficiency corresponds to the maximum solar lightning 
obtained towards 13:30. At this hour, the boiler is nearly 
in a horizontal position, which maximizes the offered heat 
transfer surface.

CONCENTRATOR

Evaporating
vessel

CONDENSOR

HOT WATER OUTLET

Distillate
output

Figure 1. Parabolic solar concentrator based distillation unit

Time (Hr) Hourly 
yield
(L/h)

Beam 
radiation

2(I ) w/mb

distillation
(Per cent)

10:30 0.17 641 11
11:30 0.51 678 31
12:30 0.63 756 34
13:30 0.79 774 42
14:30 0.41 747 22
15:30 0.23 573 16
16:30 0.21 438 19

thTable 1. Instantaneous distillation efficiency on 14  June, 
2015
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Figure 2. Experimental distillate hourly yield and solar 
irradiation vs. local time
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Figure 3. Experimental instantaneous efficiency and 
solar irradiation vs. local time

The average distillation efficiency and system 
efficiency for June month were calculated using the 
equations (1 and 2) as shown in Table 2 and Table 3, and 
water quality analysis is shown in Table 4. Two different 
water samples were tested for pH and electrical 

-1conductivity (dSm ), values which were measured before 
and after the samples were desalinated. Before 
desalination, the level of electrical conductivity in the 

-1saline water was around 1dSm . However, it gets 
-1decreased to 0.1 dSm , which is drinkable, by mixing the 

same amount of saline water. The typical pH varies from 
one water sample to another depending on the nature of 
the construction materials used in the water distribution 
system. It is usually in the range of 6.5 to 8. 

Mass of distilled water,  
m  (liters)e

Latent heat (L) 
(J/kg)

Beam radiation  
2(W/m )

Aperture area 
2(m )

Operating 
hours (hr)

ç-distillation

2.65 2300000 675 1.57 6 27.1

Table 2. Average distillation efficiency for the month of June

mwater

(kg)
Cpw

-1 -1(Jkg C )

Tf

(C)
Ti

(C)
mhwo

(kg)
me

(kg)
Tcf

(C)
Tci

(C)
çsystem

(per cent)

0.5 4200 75 22.4 10 3 60 23.6 36.49
0.77 4200 68 23.3 9.6 2.73 65 24.1 36.88
0.83 4200 64 22.6 9.8 2.67 49 23.5 35.62
0.58 4200 72 24.1 10.5 2.92 54 25.4 35.42
0.4 4200 77 24.5 11.3 3.1 53 24.9 35.61
0.75 4200 65 23.4 9.1 2.75 49 24.7 34.61

Table 3. Average system efficiency for the month of June

TDS (mg/l) pH before
desalination

-1Conductivity (dsm )

Before desalination After desalination After desalination Before desalination After desalination

330 35 7.60 7.21 1.0 0.1

Table 4. Water quality analysis 

Economic Analysis
The economic analysis of the present solar 

concentrator based desalination unit was carried out by 
computing the life cycle cost (LCC) and life cycle benefit 
(LCB) of the unit. In addition, five economic attributes, 
namely, Benefit-Cost Ratio (BCR), Net Present worth 
(NPW), Annuity (A), Internal Rate of Return (IRR) and 
Pay Back Period (PBP) were  also determined for judging 
the economic viability of the technology.
Life cycle cost (LCC)

Life cycle cost (LCC) of the parabolic absorber based 
distillation unit is the sum of all the costs associated with a 
solar distillation energy system over its lifetime in terms 
of money value at the present instant of time and takes into 
account the time value of money (Kalogirou, 1996). The 
initial investment (P) in distillation unit is ̀ 9200 as shown 
in Table 5. The annual cost of operation and maintenance 
(O&M) including labour are taken as `6000. The benefit 
was computed for distillate output at a rate of 2.5 litre per 
day for 300 days a year priced at `15 a litre. The salvage 
value is taken as 10  per cent of initial investment. 
Economic Attributes

BCR: The ratio of discounted benefits to the 
discounted values of all costs given as     LCB/LCC
NPW: It is the sum of all discounted net benefits 
throughout the project given as  LCB-LCC
The annuity (A) of the project indicates the average 
net annual returns given as,  

IRR It is that rate of interest which makes life cycle 

 

å=
+

n

ni

NPW

1
)1(

(Annuity)=
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Item with specification Quantity Unit cost (`) Amount (`)

Parabolic concentrator 1400 mm diameter 1 6200/piece 6200
3Evaporating vessel 0.005 m 1 900/piece 900

Copper tube 1 m long 1 1000/m 1000

Condensing unit m×m×m 1 500/piece 550

Red-oxide metal primer 1/2l 120/ l 60

Blue paint 1/2l 150/l 150

Glass wool 1kg 60/kg 60

Distillate jar 1 50/piece 50

Binding cloth 1m 60/m 60

Total 9200

Table 5. Cost estimates of distillation unit

= 9200 + 6000 
X (1- Xn )

(1- X)
- 920 (1+ i)-

n 

= 9200 + 6000 
X (1- X10)

(1- X)
- 920 (1+ i)-

10 
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 Where `) and X = R = Annual benefit (  ÷
ø

ö
ç
è

æ

+

+

1

1

i

e

NPW (`) 423.14 -331.35 -983.0

Interest rate i (per cent) 60 65 70

Table 6. Values of NPW for different rates of 
discount/interest (i)
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benefits and life cycle cost equal (LCB-LCC=0)
PBP: It is the length of time from the beginning of the 
project before the net benefits return the cost of capital 
investments(value n for LCB-LCC=0)

Determination of (LCC) and Economic Attributes
The procedure of life cycle cost estimation as adopted 

by Sodha et al. (1993), the LCC is given as, 

LCC (Unit) =Initial cost of unit (P)+PW (O & M Costs 
including labour)– PW (SV) -------(3)

Where, e = annual escalation in cost (in fraction) 
i = interest or discount rate (in fraction)

Life cycle benefits (LCB) can be given as,

BCR: The ratio of discounted benefits to the 
discounted values of all costs can be expressed as:

=LCB – LCC = 30758
The annuity (A) of the project indicates the average 

net annual returns. This term can be given as,

A linear relationship between NPW and discount rate 
2(i) was shown in Table 6 and established with a R  = 0.998 

Benefit cost ratio (BCR) = 
Life  cycle  benefits  of  distillation unit

Life  cycle  cost  of  distillation unit
=

84068

53310
= 1.58NPW 

-5and given as, i= -7 X10  (NPW) + 0.628 (Fig. 4). Putting 
the NPW as zero, i become internal rate of return (IRR) 
which comes to 62.8 per cent in the present case, which is 
very high for a project to be economically viable. 

Pay-back period can be determined as following: -
LCC + LCB = 0

Or nlog 0.945 = log 0.898
n = log (0.898 – 0.945) = 1.898 years = 1.9 years
Or Pay-back period (PBP) = 1.9 year

CONCLUSIONS
In this experiment the average daily output of the still 

was around 2.65 L for with coolant (water). Cooling water 
increased the solar still productivity. The overall approach 
of this design and construction of the concentrator 
coupled system appears to be good as indicated by its 

 

å=
+

n

ii

ni

NPW

1
)1(

A (Annuity)= =
30758

2.5937
=11859...... (5)

Attributes economics Values

BCR 1.58
NPW 30758
A 11.86
IRR (per cent) 62.8 0
PBP (years) 1.9 years

Table 7. Values of economic attributes
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IRR = -0.0071NPW + 62.891
R² = 0.9982
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Figure 4. Net present worth v/s interest rate curve

system efficiency 32.4 per cent. This system provides an 
alternative to the single basin solar still connected to a flat 
plate collector for high temperature passive solar 
distillation and concentrator coupled hemispherical basin 
solar still. The economic evaluation of the distillation unit 
revealed that high value of IRR (62.88 per cent) and low 
value of payback period (1.9 Years) make the unit very 
cost efficient.
?The system uses no electricity (or minimal 

amounts of electricity) as driving power, and is 
therefore especially suitable for high solar flux 
areas which are often poorly supplied with electric 
power.

?The system is a low- cost, no pollution, alternative 
to incineration.

?The system can be utilized for cooking purpose as 
it contains solar parabolic concentrator.
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Symbols and Notations

2A  = Aperture area (m )p

C = specific heat (J/kg/°C)pw

2I  =Beam radiation (W/m )b

L = Latent heat (J/kg)
m = Mass distill water obtained (litres)e

m = Mass of  hot water outlethwo

m = Mass of water remaining in evaporator vesselwater

T  Initial temperature of water in evaporative vesseli =

T  = Final temperature of water in evaporative vesself

T  = Initial temperature of cold waterci

T = Final temperature of cold watercf 

ç = Distillation efficiency
ç System efficiencysystem = 

BCR=Benefit to cost ratio
NPW = Net present worth
IRR = Internal rate of return
A = Annuity
PBP = Payback period



ABSTRACT
A web based decision support system for late blight of potato is in place since 2008 for giving advice on late blight management to 
the farmers in Punjab. For late blight forecasting weather data were collected from six automatic weather stations installed at six 
potato growing districts. These data were analyzed to determine the disease severity values so as to issue farm advisory weekly, for 
the application of fungicide. The fungicide spray pattern data based on web based advisory was compared with conventional 
recommended fungicide spray schedule for crop season 2012-13, 2013-14 and 2014-15 for disease prone areas of district 
Hoshiarpur, Jalandhar, Kapurthala, SBS Nagar, Ropar and less disease prone area like Bhatinda. Web based advisory adoption 
provided useful information on prevailing weather conditions favourable/unfavourable for disease development and appropriate 
timing of fungicide sprays. Monitoring of weather data revealed that during crop season blanket sprays were usually applied even 
when prevailing weather was found to be unfavourable for disease development and no fungicide sprays were actually required. 
Based on web based advisory adoption farmers mean savings on fungicide cost per hectare was in  the range of `6501 to 6468 
during 2012-13, ̀ 6502 to 6762 during 2013-14 and ̀ 3880 to 4108 during 2014-15 crop seasons in the six districts where automatic 
weather stations were working  If one contact fungicide was saved on 50000 ha of the area under potato cultivation saving comes 
out to be approximate ̀ 41.7 million and if one systemic spray is avoided on the same area saving on fungicide cost is ̀ 165 million. 
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Advisory, disease forecasting, fungicide use, late blight, potato, web based decision support system
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INTRODUCTION
A web based decision support system to help potato 

growers for timely management of late blight in Punjab 
state was developed (Thind et al., 2013). Late blight of 
potato caused by Phytophthora infestans (Mont.) de Bary 
is the most serious disease in Punjab state and can cause 
losses in the range of 10-25 per cent under normal weather 
conditions but can reach up to 80 per cent under 
favourable weather conditions. Infected tubers are source 
of inoculum in crop sown after November (Sekhon, 1996) 
leads to disease outbreak. Disease forecasting models 
were developed and being used in various countries. A 
number of decision support systems for the chemical 
control of potato late blight are now in operational use 
(Bouma & Hansen, 1999). In 1996, the Danish institute of 
Agricultural Sciences (DIAS) developed the first version 
of Pl@nteInfo, an internet based information and decision 

support system for agriculture (Jensen et al., 2000). One 
of the components in this system was a late blight 
monitoring system (Hansen et al., 2001). The current 
version of web based decision support system includes 
applications for evaluation of results from field trials to 
validate late blight decision support systems.

This web based decision support system for late blight 
management is an important strategy for timing of 
fungicide application based on disease severity values 
determined on the basis of duration of relative humidity of 
more than 90 per cent at the prevailing temperature. The 
present study was conducted to estimate the benefit 
occurred on account of need application of fungicides 
based on forecasting of the decision support system. 
MATERIAL AND METHODS
Collection of Weather Data

Weather data were obtained from six automatic 
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weather stations (AWSs) installed in different potato 
growing areas in the state. The disease incidence and 
severity were recorded from six potato growing districts 
of Punjab during 2012-13, 2013-14 and 2014-15 crop 
seasons. Disease severity was calculated from the 
downloaded data. Six automatic weather stations (AWSs) 
installed in districts of Hoshiarpur, Jalandhar, Shahid 
Bhagat Singh Nagar (S.B.S. Nagar), Ropar, Kapurthala 
and Bathinda, were used to record observations on 
temperature and relative humidity.  
Determination of Disease Severity Values (DSV) Using 
Weather Data

The weather data recorded by AWSs in six districts of 
the state were transmitted through data transfer sim cards 
to a receiver and transferred to a personal computer in 
Department of Plant Pathology, PAU Ludhiana, where it 
was stored for final analysis using the modified version of 
risk evaluation model as developed (Johnson, 1998). This 
model takes into account duration of relative humidity (> 
90 percent) over a period of time at a particular 
temperature range. The data in these stations were 
recorded at hourly intervals. The disease severity value 
(DSV) was then determined ranging from 0 to 4 
depending on hours of duration of required relative 
humidity as shown in Table 1.
Issuance of Farm Advisory

Based on the weather data and disease severity values, 
a daily or weekly advisory was issued to the farmers on 
the website assuming that primary inoculum of the 
pathogen exists in the area. 

RESULTS AND DISCUSSION
Number of applications of fungicides following 

advisory based on decision support system and 
conventional spray schedule were compared in the 
districts of Hoshiarpur, Jalandhar, Kapurthala, SBS 
Nagar, Ropar and Bathinda. Weather data during crop 
seasons of 2012-13, 2013-14 and 2014-15 were recorded 
from AWSs installed in these districts. Temperature and 
relative humidity were used for determining disease 
severity value (DSV) which corresponds to number of 
weeks favourable for the development of late blight of 
potato using risk evaluation model. Details of results are 
provided in Table 2.
Comparison of Conventional and Web Based 
Advisory Spray Schedule
Late blight severity and fungicide use in sample 
district
Hoshiarpur

Although, weather favoured disease initiation during 
first two weeks of November in the 2012-13 crop season 
but then for next period of 35 days, weather conditions 
were unfavourable for disease and no need to spray 
advisory saved an amount in the range of `3676-2896 in 
district Hoshiarpur. During January, low disease severity 
value, that is, “1” was calculated resulting in savings on 
systemic fungicides because under such conditions 
contact fungicides could effectively control the disease. 
For a period of ten weeks no spray advisory was issued as 
weather was unfavourable for disease development 
during crop season 2012-13. During 2013-14 the crop 

Districts Disease severity values/Corresponding advisories in different districts

Crop season 2012-13 Crop season 2013-14 Crop season 2014-15

Nov 
2012

Dec 
2012

Jan 
2013

Total 
weeks

Nov 
2013

Dec 
2013

Jan 
2014

Total 
Weeks

Nov 
2014

Dec 
2014

Jan 
2015

Total 
weeks

Hoshiarpur 2 1 4 7C 1 1 1 3C 1 1 4 6C

Jalandhar 2 1 0 3C 0 1 1S 1C+1S 0 1 4 6C

Kapurthala 1 1 0 2C 1 1 0 2C 0 1 2C+1S 3C+1S

S.B.S. Nagar 2 1 0 3C 0 1 1S 1C+1S 0 1 2C+2S 3C+2S

Ropar 2 1 0 3C 1 1 0 2C 0 1 2 3C

Bathinda 0 1 0 1C 0 1 0 1C 0 1 3 4C

C=Contact fungicide (Indofil M-45/Antracol/Kavach/Mass M-45/Markzeb@500-700gm/acre, Or Markcopper/Copper Oxychloride50WP@750-
1000gm/acre)
S=Systemic fungicide (Curzate M-8/Ridomil Gold/Sectin@700gm/acre, Revus 250SC@250ml/acre or Equation Pro@200ml/acre

Table 2. Advisory on fungicide application based on decision support system for the late blight of potato management 
from 2012-13 to 2014-15
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Temperature (°C) Hours with relative humidity ³ 90 per cent

7.1-11.0 15 16-18 19-21 22-24 25-27
11.1-20.0 12 13-15 16-18 19-21 22-24
20.1-25.0 9 10-12 13-15 16-18 19-21
Disease severity value 0 1 2 3 4

Table 1. Risk evaluation model used to determine disease severity value

Modified from Johnson (1998)

≤

≤

≤



season for normal sown crop that was ready for 
dehaulming by end of January, only three weeks period 
favoured low disease severity value, with calculated 
disease severity of “1” and contact sprays were enough to 
control the disease. Similarly, during 2014-15 crop season 
weather was mostly unfavourable till end December 
except for two weeks when low disease severity 
prediction was calculated. 

In the most late blight disease prone areas no systemic 
spray was required till the end of January. Most of the seed 
crop was either dehaulmed or harvested by this time. 
Instead of systemic sprays cheap contact fungicides were 
advised for late blight management resulting in financial 
savings. During last three crop seasons the saving on 
fungicide cost based on web based farmers' advisory was 
`6624/ha during 2012-13, `4786-5176/ha during 2013-
14 and ̀ 3828-4413/ha during 2014-15 crop season (Table 
3-5). 
Jalandhar

Jalandhar district is major potato growing district 
where it is cultivated on approximately 20000 ha. During 
2012- 2013 only for three week's period, that is, 

st nd thNovember 1 , 2  and December 4  week weather data 
analysis revealed that weather was slightly favourable for 
late blight as calculated disease severity value was only 
“1”. During 2013-14 the crop seasons, weather was 

unfavourable, that is, for a period of 9 weeks out of total 
period of 10 weeks and only one contact spray was 
advised. So during whole crop season from November to 
end January, three weeks period was slightly favourable 
and two weeks period needed only one systemic spray as 
disease severity value “2” was observed. Similarly, 
during 2014-15 crop season weather was mostly 
unfavourable till end December except for two weeks 
when low disease severity prediction was calculated.

Out of three crops seasons under observation only one 
systemic spray was required during 2013-14. For the rest 
of period only contact sprays were effective in controlling 
the disease due to unfavourable weather for disease 
spread and development. As a result there was saving on 
fungicide cost to the extent of `6624/ha during 2012-13, 
`4786-5176/ha during 2013-14 and `3828-`4413/ha 
during 2014-15 (Table 3-5).
Kapurthala

Kapurthala district potato cultivation was carried out 
on approximately 9000 ha area. In crop season 2012-13 
and 2013-14 weather was found mostly dry and 
unfavourable for the development of late blight. During 
both these years out of whole crop season only two weeks 
recorded disease severity value of “1” and for rest of the 
period no need to spray advisory was displayed on PAU 
website, during 2014-15 weather was comparatively 

Districts Total area 
(ha)

Total 
sprays

Cost of contact 
spray (`) @
500-700g/a

Cost of 
systemic (`)

Total cost  on 
web based 

advisory (`)

Savings 
(`/ha)

Hoshiarpur 16140 7C 5159-6524 - 5159-6524 3676-2896
Jalandhar 20140 3C 2211-2796 - 2211-2796 6624
Kapurthala 9053 2C 1474-1864 - 1474-1864 7361-7556
S.B.S. Nagar 2230 3C 2211-2796 - 2211-2796 6624
Ropar 856 3C 2211-2796 - 2211-2796 6624
Bhatinda 5180 1C 737-932 - 737-932 8098-8488

C=Contact spray, S=Systemic spray
Cost of one contact spray (500-700g)= `737 -932/ha and one systemic spray= `3312/ha
Total cost/ha of blanket recommendation (3C+2S)= `8835-9420

Table 3. District wise savings on fungicide cost based on web-based farmers advisory 2012-13

Hoshiarpur 12157 3C 2211-2796 - 2211-2796 6624

Jalandhar 20265 1C+1S 737-932 3312 4049-4244 4786-5176

Kapurthala 9129 2C 1474-1864 - 1474-1864 7361-7556

S.B.S. Nagar 2340 1C+1S 737-932 3312 4049-4244 4786-5176

Ropar 861 2C 1474-1864 - 1474-1864 7361-7556

Bhatinda 5280 1C 737-932 - 737-932 8098-8488

C=Contact spray, S=Systemic spray
Cost of one contact spray (500-700g)= `737 -932/ha and one systemic spray= `3312/ha
Total cost/ha of blanket recommendation (3C+2S)= `8835-9420

Districts Total area 
(ha)

Total 
sprays

Cost of contact 
spray (`) @
500-700g/a

Cost of 
systemic (`)

Total cost  on 
web based 

advisory (`)

Savings 
(`/ha)

Table 4. District wise savings on fungicide cost based on web-based farmers advisory 2013-14
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Districts Total area 
(ha)

Total 
sprays

Cost of contact 
spray (`) @
500-700g/a

Cost of 
systemic (`)

Total cost  on 
web based 

advisory (`)

Savings 
(`/ha)

Hoshiarpur 12612 6C 4422-5592 - 4422-5592 3828-4413

Jalandhar 20438 6C 4422-5592 - 4422-5592 3828-4413

Kapurthala 9256 3C+1S 2211-2796 3312 5523-6108 3312

S.B.S. Nagar 2415 3C+2S 2211-2796 6624 8835-9420 0

Ropar NA 3C 2211-2796 - 2211-2796 6624

Bhatinda 5468 4C 2948-3728 - 2948-3728 5692-5887

Total in Punjab 89,000

Table 5. District wise savings on fungicide cost based on web-based farmers advisory 2014-15

C=Contact spray, S=Systemic spray
Cost of one contact spray (500-700g)= `737 -932/ha and one systemic spray= `3312/ha
Total cost/ha of blanket recommendation (3C+2S)= `8835-9420

more conducive and one systemic spray advisory was 
used as the calculated disease severity “2” was recorded. 
In this district saving on fungicide cost was highest 
(`7361-7556/ha) during 2012-13 and 2013-14. However, 
there was decline in net saving on fungicide during 2014-
15, which estimated to be `3312/ha as compared to 
conventional recommended spray schedule (Table 3-5).
SBS Nagar

There was wide variation in weather conditions in this 
district during last three crop seasons. Only three weeks 
period was observed with calculated disease severity 
value of “1” requiring only contact fungicide spray during 
2012-13 but during 2013-14 one systemic spray advisory 
was used as disease severity of “2” was observed. During 
2014-15 favourable weather conditions prolonged and 
two systemic sprays were advised in addition to two 
contact fungicide sprays. Net savings on fungicide cost 
was `6624 per ha during 2012-13, `4786-5776 per ha 
during 2013-14 and zero saving was calculated for 2014-
15 (Table 3-5).
Ropar 

In the Ropar district, there was weather variation.  
During the crop season 2012-13 three weeks period was 
observed as favourable and calculated disease severity 
value of “1” requiring only contact fungicide spray but 
during 2013-14 crop season, only two weeks was 
recorded as favourable and with disease severity value of 
“1”. During the crop season 2014-15, three weeks period 
was observed as favourable for disease development and 
thereby the contact fungicide spray. Net savings in this 
district on fungicide cost was `6624 per ha during 2012-
13, `7361-7556 per ha during 2013-14 and `6624/ha 
during 2014-15. (Table 3-5)
Bhatinda

In Bhatinda district, a southern western district of 
Punjab being dry area, late blight disease appears late and 
in lesser intensity. This web based advisory for only one 
contact spray was issued for just one week during 2012-
13 and 2013-14, but during 2014-15, after the onset of 
foggy weather conditions, humidity content in the air was 
high, therefore, four contact sprays were advised even in 

these non-disease prone area. Highly effective 
economical fungicide use was calculated for this district 
during 2012-13 and 2013-14. Although, there was 
increase in fungicide cost during 2014-15 but still savings 
to the extent of `5692-5887 per ha were achieved. (Table 
3-5)

During the discussed last three crop seasons, net area 
under potato cultivation in Punjab varied in the range 
85000-87000 ha out of which approximately 80000 ha 
area lies in disease prone areas. So based on advisory if a 
single contact spray was avoided on 80000 hectare area, 
the net saving on fungicide cost comes to be ̀ 66.7 million 
and if one systemic spray was avoided, the net saving was 
`265 million. So, for the period under observation was 
from 2012-13 to 2014-15, if it is presumed that just one 
spray each of contact and systemic fungicide is avoided 
by the farmers on the basis of web based farmer's 
advisory, net savings would come out to be `995.1 
million. 
CONCLUSIONS

Management of potato late blight has always been a 
challenge for both scientists and farmers. For effective 
management of disease, efforts should be made to reduce 
initial inoculum with main emphasis to slow down 
incidence of the disease. Late blight forecasting basically 
warns growers about the potential disease development 
and then suggests application and scheduling of 
fungicides. Based on the advisory generated through this 
model, mean savings on fungicide cost was in the range of 
`3880 to 6762 per hectare over the three crop seasons of 
2012-15 in the sample districts of Punjab. These savings 
can help potato farmers immensely, when the farmers are 
under huge economic distress. Apart from this, the web-
based system may help in reduction of unjustified 
calendar based fungicidal applications which cause 
environmental, health hazards, and financial losses. 
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ABSTRACT

Q12, Q13, Q15, Q16

Considering the growing importance of SRI in the state, the present study was conducted in two blocks (Ghaghra and Bishunpur) of 
Gumla district to compare the economics of SRI and conventional method of paddy cultivation. The study analyzed whether the 
system of rice intensification is profitable over conventional method or not. Out of a sample of 60 paddy growers' thirty farmers has 
cultivated paddy with SRI method and thirty with conventional method. Commission for Agricultural Costs and prices (CACP) cost 
concept was used to calculate cost which indicated that cost of cultivation was higher in SRI than conventional method and returns 
were also higher in case of SRI during the year 2013-14.It was found that farmers using SRI technology were technically more 
efficient than conventional method and the allocation of inputs was relatively more efficient in case of SRI than conventional method 
of paddy cultivation.
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CACP cost concept, conventional paddy cultivation, cost of cultivation, SRI 
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INTRODUCTION
Rice is the most staple food grain of India, yet its yield 

level is low, stagnant and uncertain. The operational 
holding-size is shrinking and land and water resources are 
getting degraded. Therefore, evolution of new production 
technique is needed to fulfill the increasing demand of 
rice. Under such circumstances, System of Rice 
Intensification has emerged as an important technology 
for rice production (Rao, 2011). System of Rice 
Intensification is a new system of rice cultivation for 
increasing rice productivity with a comprehensive 
package of practices involving less seed, water, chemical 
fertilizers and pesticides (Devi & Ponnarasi, 2009). 
System of Rice Intensification was developed in 1983 by 
the French Jesuit Father Henri de Laulanié in 
Madagascar, which was under the severe grip of hunger 
and malnutrition during 1980s. For this food crisis, SRI 
was discovered as solution (Barah, 2009). It is a bundle of 
agronomic practices aimed at increasing the yield of rice 

production. It is a low water, labour intensive, organic 
method that uses younger seedlings singly spaced and 
typically hand weeded with special tools. SRI works by 
integrating processes such as reduced plant population, 
transplanting single young seedling, wider square 
planting, mechanical weeding from 10 days after 
transplanting, and use of the Leaf Colour Chart (LCC) for 
better nitrogen management, converting these various 
practices synergistically into a higher yield production 
process (Anbarassan et al., 2013).

In Gumla district, system of rice intensification (SRI) 
is being promoted among the farmers by the district 
agriculture department. Under this system, sprouts are 
planted in parallel lines within 25×25 cm distance which 
gives more yields. In the district 10,000 hectare area is 
under SRI while entire Teliya village in Raidih block will 
take to SRI. Rice farming has got a boost in Gumla, 
Raidih, Ghaghra, Bishunpur, Dumri, and Chainpur 
blocks. This study has conducted to compare cost of 
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cultivation and return of SRI and conventional method of 
paddy cultivation. 
MATERIALS AND METHODS

For estimating cost and return data were collected 
from sixty farmers. The selection of farmer was done in 
this way; from twelve development block two blocks 
were purposively selected for the present study. From 
selected two blocks, a list of villages were prepared 
keeping in mind that farmers of villages were growing 
paddy using SRI method. Out of these villages, two 
villages from each block were randomly selected. Then, 
from each selected village list of farmers were prepared 
for SRI adopters and non-adopters separately. The 30 SRI 
adopters and 30 non-adopters were selected randomly. 
So, total sample size was 60 for present study. 

The cost concept given by Commission for 
Agricultural Costs and Prices (CACP) was used for the 
estimation of cost and return:

Cost C : includes all the actual expenses in cash and 1

kind incurred in the crop production.  
Cost C : includes cost C  plus rent paid for leased land 2 1

plus imputed value of family labour plus interest on value 
of owned capital (excluding land) plus rental value of 
owned land.

Cost C : Cost C  + 10 per cent of cost C  to account for 3 2 2

managerial function performed by farmer.
Net income was obtained by subtracting costs from 

gross return and gross return is calculated by multiplying 
yield with price.
Technical and allocative efficiency was measured 
through corrected ordinary least square (COLS) method 
by using Cobb Douglas production function:

Then the frontier production function was estimated 
by finding the largest error amount i.e.

^ln u = ln Y  – ln y and shifting the intercept of estimated j j

Cobb Douglas production by this largest error amount.
 

By this correction, the frontier production was 
obtained showing the largest possible output level at the 
average resource use of the sample farmers. The technical 
efficiency indices were then calculated for each farmer by 

In Y = In A + á  In X  + á  In X  + á  In X  + á  In X  + u1 1 2 2 3 3 4 4

X = Expenditure on seed ( /ha) 1 

X = Expenditure on FYM ( /ha)2 

X = Expenditure on Fertilizer ( /ha)3 

X =Expenditure on plant protection chemicals 4

( /ha)

Then the frontier production function was estimated 
by finding the largest error amount i.e. In u = In Y – In ?  
and shifting the intercept of estimated Cobb Douglas 
production by this largest error amount. 
In Y = (In A + max u) + b  InX  + b  InX  + b  InX  + b  InX1 1 2 2 3 3 4 4

In Y = In a  + b  InX  + b  InX  + b  InX  + b  InX0 1 1 2 2 3 3 4 4

Where, 
Y = Gross return (`/ha)

`
`

`

`

estimated COLS frontier is given below:
*TE =Y  / Y  OR TE  = ln Y  – ln Yj j j j  j j

Where,
TE = Technical efficiency ofjth farmerj

Y = Actual gross return in Rs/ ha ofjth farmerj

Y = Potential (maximum possible) gross return of *j

jth farmer at present input use.
ln = Natural logarithm.
AE =  VMP  / Pi i

Where,
AE= Allocative efficiency

thP =Marginal cost of the i inputi

VMP = Value of marginal product
RESULTS AND DISCUSSION
Cost and Return

A comparison of costs of cultivation under SRI and 
traditional method of paddy cultivation in the study area is 
presented in Table 1.

The perusal of Table 1 indicates that the per hectare 
cost of cultivation in SRI method (`33399.22) was more 
than the conventional method (`31787.92). The amount 
spent on human labour (`3275) was higher when 
compared with conventional method (`2520). The 
amount spent on FYM (`5474) was higher in the case of 
SRI paddy as compared to that in conventional paddy 
(`2987.43). However, expenditure incurred on fertilizer 
in SRI method was lower (`1828) as compared to that in 
conventional method (`1920).

Farmers incurred meager amount (`303.5) on seed 
under SRI method of paddy cultivation than that in 
conventional method (`2333). It was so because under the 
SRI method of paddy cultivation, one young seedling is 
transplanted per hill with wider spacing between plant to 
plant and row to row. The considerable difference in plant 
protection chemicals between conventional method 
(`510) and SRI method (`411.26) was due to fact that the 
incidence of pests was less under SRI method of paddy 
cultivation. The rental value of land was also a major item 
of expenditure. This total variable cost under 
conventional method came out to be `16711.76 per 
hectare, whereas in the case of SRI method of paddy 
cultivation, it was found to be ̀ 17761.76 per hectare. This 
shows that the variable cost was found to be less by about 
1050 in conventional method, when compared to that in 

SRI method. Cost C , C , and C for SRI method was 1 2 3 

`19552.93, 30362.93, and 33399.22 respectively while 
`18397.93, 2889.79, and 31787.92 per hectare 
respectively in the case of conventional method (Table 1). 

per hectare 

*

`

The gross return from conventional method was 
`55296.67 and 70266.67 in SRI method. The 
benefit cost ratio over Cost C  was 2.04 and 1.74, Cost C  1 2

was 1.31 and 1.11, and Cost C  was 1.19 and 1.01 for SRI 3

and conventional method respectively (Table 2). These 
findings clearly indicated that SRI is a better yielding 
technology though it involves slightly higher costs. This 
result is in conformity with the findings of Pathak (2013), 
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Particulars SRI Conventional

Yield  (q/ha)
Main product 53.50 43.00
By-product 40.44 24.64
Market price (`/q)
Main product 1200 1200
By-product 150 150
Gross returns (`) 70266.67 55296.67
Net returns over (`/ha)
Cost C1 50713.74 36898.74
Cost C2 39903.74 26398.74
Cost C3 36867.45 23508.75
Cost of paddy production over (`/q)
Cost C1 365.47 427.85
Cost C2 567.53 672.04
Cost C3 624.28 739.25
Input-output or B-C ratio over (`/q)
Cost C1 2.04 1.74
Cost C2 1.31 1.11
Cost C3 1.19 1.01

Table 2. Returns from SRI and conventional method 

Particulars SRI Conventional

Physical unit Value Physical unit Value

Actual Expenses
Human labour
Hired (days) 26.56 3275.00 20.20 2520.00
Bullock labour (pair days) 8.08 2020.00 7.96 1991.33
Machinery (hr) 6.35 4450.00 6.35 4450.00
Total Labour Cost 9745.00 8961.33
Seed (kg) 7.58 303.50 58.32 2333.00

*FYM (trolley ) 4.21 5474.00 2.29 2987.43
Fertilizer (kg) 39.73 1828.00 41.73 1920.00
Plant protection material (ml) 274.17 411.26 340.00 510.00
Total Material Cost 8016.76 7750.43
Total Operating Cost 17761.76 16711.76
Interest on owned capital 1776.17 1671.17
Land revenue 15.00 15.00
Cost C1 19552.93 18397.93
Rental value of land 8500.00 8500.00
Family labour(days) 16.90 2310.00 14.00 2000.00
Cost C2 30362.93 28897.93
Managerial cost (10 per cent of Cost C )2 3036.29 2889.79
Cost C3 33399.22 31787.92

Table 1. Comparative cost of cultivation of SRI and conventional methods of rice cultivation
(`/ha)

*1 trolley = 20 quintal

in his study it was found that the farmers cultivating paddy 
with SRI gain 66 per cent more yield in comparison to 
traditional method of paddy cultivation. It is also evident 
from the study of Jayapalreddy and Shenoy (2013) that 
the profit attained by the SRI method was highest when 
compared with traditional paddy cultivation.

Independent variables Coefficients

SRI Conventional

Constant 4.07 
(2.89)

4.51 
(3.00)

Seeds -0.25
 (0.96)

0.68 
(0.64)

Fertilizer -0.17 
(0.27)

0.34 
(0.59)

FYM 0.68 
(1.64)

0.16 
(0.34)

Plant protection materials **1.72  
(2.16)

1.84
(1.73)

*

2R 0.66

Table 3. Estimates of production function for technical 
efficiency

Figure in parentheses show t statistics    
** and * Significant at 5 and 10 per cent level   

Technical and Allocative Efficiency
The technical efficiency was obtained using the 

estimated parameters from the Cobb Douglas production 
frontier function. Estimate of production function were 
thus generated from this estimation is presented in Table 
3. It was observed that seed and fertilizer have negative 
relation with output in case of SRI method. This means 
that usage of more than the recommended dose of these 
inputs would result in a decrease in production. The FYM 
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and plant protection chemical were positively related with 
paddy production, this means there was still scope for 
increasing these inputs. In the case of conventional 
method, all the variables have positive relation with 
paddy production.

The perusal of Table 4 indicated that 36 per cent 
farmers operated over 86 per cent technical efficiency 
level in the case of SRI, while in the case of conventional 
method only 10 per cent farmers operated over 86 per cent 
technical efficiency level and majority of farmers (90 per 
cent) operated under the range of 70 to 86 per cent 
technical efficiency. This indicated that farmers who 
adopted the SRI were technically more efficient. The 
Cobb-Douglas production function was estimated using 
Ordinary Least Squares (OLS) and the coefficients 
estimated represented individual elasticity. The elasticity 
associated with all inputs was less than one under both 
methods of paddy production. Thus, for inputs with 
elasticities less than one, a unit increase in the respective 
input would result in less than a unit increase in paddy 
output (Table 5). 

The perusal of Table 6 indicated that allocation of 
human labour, seed, fertilizer were relatively more 
efficient in case of SRI method than conventional method 
of paddy cultivation. Allocative efficiency levels in case 
of SRI method were 0.58, 0.13, and 0.25 for inputs of 

Range of efficiency Number of farmers

SRI Conventional

70-78 - 11
(36.6)

78-86 5
(16.6)

16
(53.3)

86-94 11
(36.6)

3
(10.00)

>94 14
(46.6)

-

Table 4. Range of technical efficiency for SRI and 
conventional method

Figures parentheses are percentages

Variables SRI Conventional

Human labour 0.39** 
(2.62)

0.31** 
(2.26)

Seed 0.012 
(0.08)

0.21 
(1.66)

Fertilizer 0.33*** 
(3.28)

0.30*** 
(3.83)

2R 0.50 0.63

Table 5. Estimates of production function for allocative 
efficiency

*** and ** Significant at 1 and 5per cent level 

human labour, seeds planted and fertilizer respectively. In 
case of conventional method efficiency scores for human 
labour, seed and fertilizer input  were 0.027, 0.11, 0.061 
respectively which was very far away from a score of 1 
hence were inefficiently allocated. The same conclusion 
was drawn by Halder et al. (2012) in his study conducted 
in West Bengal. It was found that the level of efficiency 
(technical and allocative) in SRI is higher compared to 
conventional method.
CONCLUSIONS

From the study it was clear that the cost of cultivation of 
paddy using SRI method was higher than the conventional 
method. In the case of SRI, per hectare cost of cultivation 
was `33399.22 per hectare and for conventional method it 
was `31787.92. The higher cost in case of SRI was due to 
more expenditure on FYM and labour in comparison to 
conventional method. Thus, we could say SRI method is 
labour intensive method. The benefit cost ratio was higher 
in SRI than conventional method. The result indicated that 
SRI is more beneficial than conventional method. It was 
observed that technical efficiency in the case of SRI 
method was more than the conventional method. In both 
the methods allocation of inputs was inefficient. But the 
allocation of human labour, seed, and fertilizer was 
relatively more efficient in the case of SRI method than 
conventional method of paddy cultivation. 
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ABSTRACT
The objective of study is to examine the impact of crude oil price fluctuations on Indian agriculture. Time series data for the period of 
1990-2013 has been used to check the stationarity of variables applying Augmented Dickey Fuller (ADF), unit root test. Engle-
Granger test was employed to check whether the dependent variable i.e. agricultural Gross Domestic Product (GDP)and 
explanatory variables, that is, price of crude oil, exchange rate, fertilizer intake and irrigation are Co-integrated. The study found 
that oil price and exchange rate have negative impact on agricultural GDP while fertilizer intake and irrigation have positive 
impact on agricultural GDP. It was also found that the dependent variable and the explanatory variables are co-integrated.
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INTRODUCTION
Crude oil prices play a major role in shaping the 

economic policy of any nation. In recent years, crude oil 
price has fluctuated all over the world. Rising energy 
price including price of crude oil causes other commodity 
prices to increase. India is considered as an oil importing 
nation as more than 70 per cent of crude oil consumption 
and part of the petroleum products demand is met through 
imports (CSO, 2015). The demand and consumption for 
oil in India has increased due to India's fast growing 
population creating a huge gap between production and 
consumption of crude oil in the country. The high oil 
prices have direct and indirect influence on economy 
(Twimukye & Matova, 2009). High oil prices have 
induced high costs of production ultimately lowering 
output and employment (Ahmad, 2013). It reduces 
purchasing power and put inflationary stress on economy; 
consequently, prices of food commodities and other 
commodities hike (Trostle, 2008). 

Since the middle of 2000s, the world witnessed a 
remarkable increase in agricultural and fertilizer prices 
which has coincided with an increase in world oil prices. 
Modern agriculture is dependent on petroleum products 
for fuel and fertilizer. High crude oil price increases the 
demand for bio-fuel which in turn increases the prices of 

agricultural commodities (grains, sugar, and vegetable 
oils) used in bio-fuel production. Like any other sectors 
agriculture is also a victim of it. Not only the input prices 
of agriculture but also output prices also increase with the 
increasing of oil prices. Oil price have both direct and 
indirect pressure on agricultural inputs by raising price of 
fuel and fertilizer and other inputs which further leads to 
high commodity prices. Doubling of oil prices may lead to 
decline in global agriculture output by almost 3 per cent in 
2020 (Binuomote & Odeniyi, 2013).

Existing literature of crude oil price effects on 
agriculture is new, almost all studies related to this topic 
began after the 2008 food crisis, but several articles 
highlight the underlying relationship between the two. 
Singh (2015) found that falling international crude prices 
from 110 dollars to 50 dollars per barrel provides an 
opportunity for Indian economy to progress who meets 
most of its total demand for crude through import. 
Reduction in fuel cost for transportation may reduce cost 
of production and will improve profitability of the 
producer. Ikram & Waqas (2014) found that oil price and 
excess intake of fertilizer have negative impact on 
agriculture productivity growth while water availability 
and real effective exchange rate have positive impacts on 
agriculture productivity growth in Pakistan.
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Another link between the crude oil price and 
agriculture was put forth by Binuomote and Odeniyi 
(2013). They indicated that the exchange rate, capital, 
labour and trend are the major determinants of 
agricultural productivity in the long-run, while in the 
short-run crude oil price is the most important 
determinant of agricultural productivity in Nigeria. Like 
Binuomote & Odeniyi (2013) other studies Jawad (2013); 
Ghaith & Awad (2011) also highlighted the relationship of 
oil price and economic growth. Arshad & Hameed (2009) 
studied the long run relationship between crude oil price 
and cereals prices using Engle-Granger two-stage 
estimation approach and Granger causality tests and 
found that there exist a long run unidirectional causality 
from crude oil prices to the three cereals prices, i.e., 
maize, rice and wheat. 

The present paper assessed the impact of crude oil 
price on the Indian Agriculture.
DATA SOURCES

The present study used time series annual data for the 
period of 1990-2013. The crude oil price was obtained 
from Petroleum Planning and Analysis cell (PPAC), 
various issues under Ministry of Oil and Natural Gas 
Government of India. Exchange rate, fertilizer intake and 
agricultural GDP data were collected from the various 
issues of Handbook of Statistics on Indian Economy, 
Reserved Bank of India (RBI).
METHODOLOGY 
Effect on Agricultural GDP: Regression Model

Binuomote & Odeniyi (2013) applied a dynamic 
regression approach using explanatory variables of oil 
charges, exchange rate, fertilizer quantity, capital, land 
size and labor size while Awan and Mustafa (2013) 
included crop area, agriculture credit, seeds distribution 
water, import of pesticide. Extracting from those, the 
following model is formulated for present study.

Ln GDP = â CP + â EX + â F + â I + û1 2 3 4

Where, GDP = Agricultural Gross Domestic Product 
(per cent to total GDP); CP = Price of crude oil (mmt); EX 
= Exchange rate (dollar); F = Fertilizer intake ('000 
tonne); I = Irrigation ('000 ha).
Stationary Test: Unit-root Test

The variables in the above equation were tested for 
unit root using Augmented Dickey-Fuller (ADF) test. The 
emphasis here was on using the ADF to test the null 
hypothesis that a series does contain a unit-root (non-
stationary) against the alternative of stationarity. ADF 
also avoid the problem of autocorrelation as it comprises 
additional lagged terms of the dependent variable. If the 
variables are difference stationary, it is appropriate to 
estimate the model by using the first difference in the 
variables.
Co-integration Test

The main goal of a co-integration test is to examine if 
two or more series are linked to form an equilibrium 
relationship. The concept of co-integration means that the 
two price series cannot wander off in opposite directions 

for very long without coming back to a mean distance 
eventually. For testing co-integration for the given time 
series data Engle-Granger (EG) test has been employed.
RESULTS AND DISCUSSION
Import and Sector-wise Consumption of Crude Oil in 
India 

The world crude oil consumption has increased from 
85.3 million barrel per day in 2006 to 96.3 million barrel 
per day in 2016 (https://www.statista.com/). The crude oil 
production was 32.19 MMT 2005-06 which marginally 
increased to 37.46 MMT in 2014-15 but the consumption 
increased from 130.11MMT to 223.24 MMT during the 
same period. Hence the country has to largely depend on 
the import of crude oil. There has been an increasing trend 
in imports of crude oil from 1990-91 to 2012-13 although 
there are some fluctuations in the trend (Figure 1). Sector-
wise consumption of different petroleum and crude oil 
products reveals that miscellaneous service sector 
accounts for the lion's share (88%) of the total 
consumption, followed by transport (5%) and industry 
(4%) in India (Figure 2).

The null hypothesis of the presence of a unit root (non-
stationary) was tested against the alternative hypothesis 
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Figure 1. Trends of net import of crude oil in India during 
1990-2013
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Figure 2. Sector-wise consumption of petroleum and 
crude oil during 2013-14

Source: National Statistics Organisation (NSO), 2015
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of the absence of a unit root (stationary). Results of the 
ADF tests for unit roots confirmed the lack of stationary in 
most of the variables (Table 1) but the ADF test on the 
differenced series are stationary (Table 2).

The crude oil price and the exchange rate have 
negatively influenced the agricultural GDP (Table 3). 
This negative linkage of oil price can also be verified from 
findings of Binuomote & Odeniyi (2013) and Ikram & 
Waqas (2014). Further it was found that fertilizer intake 
and irrigation have positive significant relationship with 
agricultural GDP. Since the residuals are stationary the 
null hypothesis is rejected, so the dependent variable and 
independent variables are co-integrated. R-square was 
0.52 which implies that crude oil price and other variables 
accounted for about 52 per cent of variation in agricultural 
GDP in India. The analysis was free from the problem of 
autocorrelation (Durbin-Watson statistic = 1.93). 

Residuals 1: Residuals from original data, Residuals 
2: Residuals from the transformed data

The purpose of the co- integration test is to determine 
whether a group of non-stationary series is co- integrated 
or not.

Co-integration between oil price and agricultural GDP
Hypothesis for Co-integration:

H  = Has unit root or not co-integrated0

Variables Without constant p-value With constant p-value With constant and trend p-value

Agriculture GDP 0.32 0.78 -1.59 0.48 -2.61 0.27
Crude oil price -0.12 0.64 -1.61 0.48 -3.99 0.00***

Exchange rate -2.83
***0.00 -1.05 0.74 -0.39 0.98

Fertilizer intake -4.75 0.00*** -6.05 0.00*** -2.82 0.19
Irrigation -2.70 0.00*** -2062 0.09 -6.38 0.00***

Table 1. ADF test for unit root in the level series

*** Significant at 1 per cent level

Variables Without 
constant

p- value With constant p- value With constant and 
trend

p- value

Agricultural GDP -2.17 0.03** -2.25 0.19 -2.36 0.40
Crude oil price -5.12 0.00*** -5.10 0.00*** -0.69 0.97
Exchange rate -1.37 0.16 -5.88 0.00*** -2.15 0.52
Fertilizer intake -4.05 0.00*** -3.96 0.00*** -3.75 0.02**

Irrigation -4.11 0.00*** -4.40 0.00*** -3.92 0.01**

Table 2. ADF test for unit root in first differenced series

* and *** significant at 5 and 1 percent level, respectively

Variable Coefficient p-value

Crude oil price -0.017 0.09*

Exchange rate -0.006 0.02**

Fertilizer intake 0.001 0.00***

Irrigation 0.003 0.00***

2R
Durbin-Watson           

0.52
1.93

Table 3. Regression result

*, **, and *** significant at 10, 5, and 1 per cent level, respectively

Model Level series Difference series

Residuals P-values Residuals P-values

Without 
constant

-1.13 0.23 -6.54 0.00***

With constant -2.63 0.086* -6.40 0.00***

With constant 
and trend

-2.89 0.164 -1.14 0.92

Table 4. Augmented Engle-Granger test for co-integration

* and *** significant at 10 and 1 percent level, respectively

Figure 3. Residuals from regression

H  = No unit root or co-integrated1

MacKinnon (2010) critical values for 1, 5, and 10 per 
cent are -5.830, -4.952 and -4.535. Hence we can reject 

stthe null hypothesis from the 1  lag onwards (Table 4). 
Thus the crude oil price and the other economic variables 
are co-integrated which is similar with the findings of 
Arshad & Hameed (2009); Ghaith & Awad (2011).
CONCLUSIONS

There always remains uncertainty for the availability of 
crude oil at stable prices. Crude oil prices remain an 
important economic variable that cause substantial damage 
to the GDP growth of the economy for an oil importing 
country like India. The study revealed that increase in crude 
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oil price negatively affected the agricultural GDP as it is 
considered as one of the main inputs in agriculture and food 
production activities such as planting, irrigation, 
harvesting, transportation and marketing, while fertilizer 
intake and irrigation have positive impact on agricultural 
GDP. The dependent variable and the explanatory variables 
are found to be co-integrated.
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ABSTRACT
The present study was conducted in Belagavi district of Karnataka to analyse the determinants of participation of dairy farm women 
in Women Dairy Self Help Groups (WDSHGs). Three talukas and from each taluka three villages were selected purposively based 
on the presence of Women Dairy Self Help Groups (WDSHGs).  Finally, two WDSHGs were selected randomly from each village 
and from each WDSHG two members were selected randomly making a sample of 90 members. Also, 90 non-members having 
similar socio-economic status were selected, thus making the total sample size to 180. Primary data was collected on various 
variables and analysed by using the logistic regression and marginal effect technique. The result showed that age of the farmer and 
family size had a positive and significant effect on farm women participation in WDSHGs in the study area. This suggest that as the 
age and family size of the farm women increases, the more likely they are to become a member of WDSHGs. Between these two 
variables, the family size was found to have more influence on participation as seen from the marginal effect analysis. Education 
level of the dairy farm women also positively influenced their participation. On the other hand, the number of milch animals owned 
had a negative impact implying that large dairy farm women are less likely to join WDSHGs. Alternatively this points out that small 
and marginal dairy farm women are more likely to be members of WDSHGs.
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INTRODUCTION
India is the third largest economy in the world in 

terms of Purchasing Power Parity (PPP) (World Bank 
Development Indicators, 2016), even though 350 million 
rural people (70 million households) remain locked in 
poverty. In the year 2015, the United Nations replaced the 
Millennium Development Goals (MDGs) by Sustainable 
Development Goals (SDGs) with an aim to end poverty, 
inequality and injustice, and tackle climate change by 
2030. Poverty is the one of the major factor which hinders 
the development activities of the any developing 
economy in the world.  In order to meet MDGs 2015 
targets India had to reduce the PHCR (Poverty Head 
Count Ratio) to 23.9 per cent from 47.8 per cent 
(Government of India, 2015). In 2011-12 the PHCR was 
21.9 per cent which indicates that India moderately 

achieved success in reducing poverty. However, although 
poverty ratio in India is declining, its persistence and the 
deterioration in quality of employment in terms of 
increased casualisation of labour and rising inequality 
since the initiation of 1991 reforms policy have resulted in 
a rise in human deprivation in the country (NSSO, 2006). 
In recent times, micro-finance has emerged as an effective 
tool for poverty alleviation and improving the socio-
economic status of rural poor (Sukhdeve, 2011). These 
groups mainly consists of 10-20 people undertaking 
mutually beneficial social and economic activities 
providing income generating activi t ies and 
empowerment through group dynamics. In India, these 
mutual help groups are known as Self Help Groups 
(SHGs).  Women play a pivotal role in the success of such 
poverty alleviation initiatives. They use their income to 
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meet the basic household needs and to help in breaking the 
vicious cycle of poverty from generation to generation. 
Their resourceful nature and responsibility towards their 
families play a significant role in improving the standard 
of living and family welfare. 

In India under Self Help Group-Bank Linkage 
programme (SHG-BLP) about 79.03 lakh SHGs are 
linked with formal financial institutions. About 86 per 
cent of the group exclusively belongs to women and this is 
big push to the women for income generation and 
empowerment. This programme boasts of a group saving 
amount of ` 13691.39 crore in formal institutions and ` 
37286.90 crore was lended to the SHGs and the total 
credit outstanding was ` 57119.23 crore as on 31.3.2016 
(NABARD, 2016). The SHG-BLP model has thus 
emerged as the most successful model of reaching the 
unreached for financial services.

SHG-Bank Linkage Programme is implemented in 
different states of India. Karnataka is the home land for 
both co-operatives and SHGs. It ranks first in cumulative 
numbers of SHGs with 9.62 lakh and have cumulative 
saving amount of ` 1442.42 crore with formal financial 
institutions. An amount of ` 6259.08 crore has been 
disbursed as loan under SHG-Bank Linkage Programme 
(NABARD, 2016). The members borrowed credit for 
several dairy activities e.g. purchasing animals, green 
fodder, dry fodder, concentrates and others. The key 
objective of SHG-Bank Linkage programme of 
NABARD has been to facilitate sustained access to 
financial services for the unreached segments of the 
population. Thus it emerged as the most successful model 
of financing the poor people of the country. 

Some studies conducted in India on increasing 
women participation and employment generation among 
rural poor are: an approach through informal groups 
(Puhazhendhi & Jayaram, 1999), economic performance 
and impact of SHGs (Madheswaran, & Dharmadhikary, 
2001), socio-economic analysis of rural SHGs (Mishra et 
al., 2001), promotion of Self Help Groups under the SHG-
Bank Linkage Programme (Harper, 2002) and impact of 
Self Help Groups on socio-economic development of 
India (Sundaram, 2012). The mentioned studies were 
focused on general Self Help Groups, but no study is 
available on Women Dairy Self Help Groups in India and 
in Karnataka State. In order to bridge the gap and realize 
the growing popularity of increased participation of 
women in WDSHG as income and employment 
generator, the present study was conducted to know the 
determinants of participation of women in WDSHGs.
METHODOLOGY

For the present study, Belagavi district of Karnataka 
was selected purposively as it has the second highest 
number of Self Help Groups in the state.  The district 
comprises of ten Talukas (Mandals) among which Gokak, 
Chikkodi and Athani were selected purposively based on 
high number of Self Help Groups. From each Taluka, five 
villages were selected purposively based on the presence 

of Women Dairy Self Help Groups (WDSHG). Finally 
from each village two WDSHG and from each WDSHG 
two members were selected randomly making a sample of 
90 members. Also, 90 non-members having similar socio-
economic status were selected, thus making the total 
sample size to 180. The primary data was collected to find 
the determinants of participation by dairy farmers in the 
WDSHG. 

A binomial logit model was used recognizing the 
discrete choice nature of the dependent variable as 
previously used by Karli et al. (2006), Priscilla et al. 
(2016), etc. The model postulates that P?, the probability 

th that i dairy farm women joins the WDSHG, is a function 
of an index variable Z , summarizing a set of explanatory i

variables. Z is equal to the logarithm of the odds ratio, i.e., i 

the ratio of probability that dairy farm women would join 
the WDSHG to the probability that she would not join it. 
Z is expressed as a linear function of explanatory i 

variables X . Mathematically, the logit model is expressed i

as:

Where, 
thP    = Probability that i  farmer would be a member i

of WDSHG
 i      = 1,2,….,N =  Number of dairy farmers
k     = 1,2,….,M =  Number of explanatory variables
á     = constant
â     = unknown parameter
The parameters of the model were estimated using 

the maximum likelihood method. The index variable Z? 
indicating whether dairy farm women joins a WDSHG or 
not, will be a linear combination of a set of explanatory 
variables and the functional form can be written as:

Z? = á+ â X + â X + â X +……..+ â X 1 1i 2 2i 3 3i 7 7i

The description of the variables is given in the following table:
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Explanatory variables Measurement

X1 Age Year 

X2 Education Illiterate
Read and write 
Primary
Middle
High school
Intermediate
Graduate and above

X3 Member of any organisation Yes-1, No-0

X4 Family size Number 

X5 Farming experience Years 

X6 Land holding Acre

X7 No. of milch animals Number 
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RESULTS  AND  DISCUSSION
The results of the binomial logistic regression and 

marginal effects analysis are presented in Table 1. A 
perusal of the Table 1 shows that the two variables age and 
family size are the most important factors influencing a 
dairy farm women participation in WDSHGs. These 
variables were found to have a positive and significant 
effect (at 1 per cent) suggesting that as the age and size of 
family increases, the more likely is a dairy farm women to 
be a member. Similarly, the education level of the farmer is 
also found to have a significant (at 10 per cent) and 
positive impact on participation such that more educated 
dairy farm women is likely to be WDSHGs member. Bhoj 
et al. (2013) also found age and level of education to have a 
positive and significant effect on farmer's participation in 
DSHGs. On the other hand, the number of milch animals 
owned by the farmer was found to have a negative and 
significant (at 5 per cent) effect implying that dairy farm 
women's are less likely to participate in WDSHGs as the 
number of milch animals owned increases. This result is in 
contrast to that obtained by Bhoj et al. (2013); Priscilla et 
al. (2016) where the probability of participation in 
WDSHGs and dairy cooperatives respectively were found 
to increase with the increase in herd size.

The coefficient estimates obtained do not tell much 
other than the direction of the change of the probability. 
Hence, the marginal effects were computed to provide 
information on the significance, direction and extent of 
changes in the explanatory variables. The value of 
marginal effects analysis can be interpreted as effects on 
the probability of becoming a member in WDSHGs of an 
infinitesimal change in each independent continuous 
variable and the discrete change in the probability for 
dummy variables. The perusal of Table 1 shows that an 
increase in age and family size increases the probability of 
a dairy farmer of becoming a member of WDSHG by a 
7.08 and 14.84 per cent respectively. In case of education 
level, this probability increases by 6.74 per cent as the 
education level of the farmer increases. Increase in the 
number of milch animals decreases the probability of 

Variable Binomial logit Marginal effect

Estimated coefficient Standard error Estimated coefficient Standard error

Constant -11.35 3.082 - -

Age 
**0.283 0.104 0.070* 0.026

Education 0.269* 0.155 0.067** 0.038

Member of any organisation -0.486 0.340 -0.121 0.085

Family size 0.594*** 0.180 0.148 0.045

Farming experience -0.115 0.088 -0.028* 0.022

Land holding 0.039 0.080 0.009 0.020

No. of milch animals -0.218** 0.110 -0.054** 0.027

Table 1. Determinants of women dairy farmers' participation in WDSHG

Figures in parentheses indicating p-value 
*, ** and *** significant at 1, 5 and 10 per cent level, respectively

participation by 5.47 per cent. 
CONCLUSIONS

The study concluded that age of the farmer and her 
family size were the important variables favourably 
influencing a dairy farmer's participation in WDSHGs in 
the study area. This suggest that as the age and family size 
of the women farmer increases, the more likely she is to 
become a member of WDSHGs. Between these two 
variables, the family size variable was found to have more 
influence on participation as was seen from the marginal 
effect analysis. Education level of the dairy farmer also 
positively influenced her participation. On the other hand, 
the number of milch animals owned had negative impact 
implying that large farmers are less likely to join 
WDSHGs. This may be because large farmers have are 
comparatively rich in resource like feed and fodder, 
concentrates, housing facilities, financial etc. 
Alternatively these points out that small and marginal 
farmer are more likely to be members of WDSHGs. It may 
be because of less availability of resources to manage the 
milch animals and they are in need of financial assistance. 
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Book Review

Punjab Dee Khetibarhi Aarthikta

(Agricultural  Economy of Punjab)

Dr. Gian Singh (Ed)

Publication Bureau, Punjabi university, Patiala

PP-372 Price 360

Agriculture in India in general and in a few states like 
Maharashtra, Telenagana, Andhra Pradesh, Madhya 
Pradesh, Tamil  Nadu and Punjab in  particular is  under 
severe crisis. The  outcome of this crisis is  manifested in  
form of farmers suicides and continuous agitations by the 
farmers  demanding support for survival and  agriculture 
development. The recent  protest of  Tamil  Nadu farmers 
in the national capital to highlight their plight has been  an 
eye opener regarding conditions of the farmers.  Of the  
various methods  adopted  by Tamil farmers consuming  
their own urine and threat to  eat faeces were the most 
nauseate an indication of height  of the distress among 
famers. Various academic institutions, NGO, government 
and individual scholars   have been   trying to analyse the 
present agricultural crisis  and suggesting various 
mechanism for arresting the increasing imbroglio. The 
book under review is  an effort in this regard.

The book consisted  of 28  articles written by scholars 
on the various issues of present farm crisis in the state of  
Punjab. Dr. Gian Singh, editor of the book has  given an 
elaborated and informed  introduction  covering different  
issues of the  contemporary agricultural crisis. All the  
articles  are  addressed to  issues like  rising input costs of 
agricultural operations, marketing problems, natural 
resources degradation,  depleting ground water, role of 
new economic policies, diversification of the agriculture, 
problems of women and agricultural labourers and  socio-
cultural  aspects of the present crisis. Increasing cost  of 
agricultural produce and  decreasing profit of the farmers 
has been well depicted by R.K Mahajan and  Pradeep 
Kumar. They have supported their argument with 
appropriate data and  have traced the Punjab agricultural 
scenario from early 1960 passing through 'green 
revolution'  till now. They calculated that  the  MSP  of 
wheat  is increasing  at a very low level  whereas  inputs 
costs are increasing sharply. In  his article Balwinder 

Tiwana has attributed the present farm crisis to  
liberalization adopted under new economic policies  
implemented  in the country  in 1991. He pleads that  farm 
and farm labourer unions and organization  must make 
pressure on government   for their well being.  Gurmukh 
Singh, Surjit Singh and Bhim Inder Singh articles   delve 
deep on the cultural and social aspects  and role of market 
in the  present  farm crisis. According to these scholars   
social support in the form of kinship and  cooperative 
relations   has faded away and the  Punjabi persons have 
come under the  trap of market coupled with all ills of 
materialism.  The  farm suicide  are also outcome of the  
breakage of relationship with nature, culture, social 
support.  Sikh scripture does  not allow  self-killing “ 
Aatam Ghati  Hai  Jagat Kasaee”. They  inferred that for 
checking the present  crisis we should have to  connect 
ourselves with our culture and intellectual sources. Bhim 
Inder Singh specifically  finds that  imperialist forces 
through various techniques  and technology are assailing   
and changing   our culture   and consequently farm sector 
under  crisis. The article on  contribution and problems  of 
women are well examined by Anupma, Dharampal and 
Gian Singh in their respective articles.  They stressed that 
role of women should be recognized and their concerns 
should be addressed enabling them to play a more 
constructive role in  agriculture  sector.  The issue of 
diversification in agriculture  is  analysed by Taptej 
Singh, M.S.Toor and S.S. Chahal. They found that  area 
under maize, cotton and sugarcane should be increased  
for coming out from the monoculture of  wheat and rice 
crops. Similarly Arjinder Kaur stressed on the organic 
farming to save and natural resources. She revealed that 
due to green revolution  lot of our  traditional native  
crops have eliminated hence there is strong need to 
protect the   old crops. 

On the whole the book provides enough  ideas to 
understand and present farm crisis.  The  editor has  made 
a painstaking  effort to systematized  the  diverse 
academic material. Dr Gian Singh's effort to highlight  the 
present  farm crisis in Punjab    and  throwing ideas to 
address it is laudable. In spite of   a few shortcomings in 
data of some articles the book would be definitely useful 
to academicians, researchers  and others who are curious 
to find readable material concerned with real issues of 
society. The book is   a also a proof that  empirical matter  
can be well presented in mother tongue.  

Dr. Sukhdev Singh
Professor of Sociology

PAU, Ludhiana.
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Paddy is the most important and extensively grown 
food crop in the World. Paddy is cultivated in Kharif and 
summer seasons. The present investigation was aimed to 
study, “Economic analysis and impact assessment of 
production technology of paddy in Maharashtra”. The 
past performance and present scenario, cost return 
structure, adoption pattern of improved paddy production 
technology and its impact, and constraints in production 
of paddy in Maharashtra were analysed. The investigation 
was based on the districtwise time-series data on area, 
production and productivity of paddy and other 
competing crops and their farm harvest prices and rainfall 
and also micro level data on paddy cultivation. The data 
were obtained for the period of 53 years beginning with 
1960-61 to 2012-13 for estimating the compound growth 
rates and for analysis of acreage response of kharif paddy 
to price and non-price variables the data were collected 
for the period of 28 years i.e. from 1985 to 2013.

The data obtained from secondary sources were 
analyzed to obtain estimates of annual compound growth 
rates of area, production and productivity of paddy during 
different time periods viz., Period-I (1960-61 to 1969-70), 
Period II (1970-71 to 1990-91), Period III (1991-92 to 
2012-13) and for the entire period covering the period 
from 1960-61 to 2012-13. The analysis of acreage 
response of kharif paddy to price and non-price variables 
had been attempted for the period of 28 years i.e. from 
1985 to 2013. The acreage response of paddy in different 
regions and state as a whole was analysed for one time 
period by using linear multiple regression based on 
Nerlovian partial adjustment model. 

The primary data for the year 2013-14 of 288 paddy 
growers were collected by personal interview method 
with the help of specially designed schedules. The data 
were collected in four regions viz., Thane and Raigad 
districts of Konkan region, Kolhapur and Nashik districts 
of Western Maharashtra region, Nanded and Parbhani 
districts of Marathwada region and Bhandara and Gondia 
districts of Vidarbha region, which were utilized to 
estimate cost of cultivation, resource use efficiency, yield 
gap, technology adoption and its impact and finally to 
identify the constraints in adoption of improved paddy 
production technology. The data on yield of paddy for 
experimental plots and demonstration plots were 
collected from different zonewise Paddy Research 
Stations in four agricultural universities and remaining 
data were scanned from the Research Review Committee 
Reports, Department of Botany and Agronomy of four 

agricultural universities in Maharashtra for the year 2013-
14.

The results of the study revealed that, the area under 
paddy in Maharashtra had increased during the period. 
The growth rates of area, production and productivity of 
paddy for Maharashtra State as a whole were observed to 
be positive and highly significant for the overall period of 
53 years. The area, production and productivity of paddy 
have increased at the rate of 0.33, 1.62 and 1.04 per cent 
per annum at 1 per cent level of significance, respectively, 
during the overall period. The performance of paddy, as 
regards to area, production and productivity was quite 
satisfactory in all the regions except Marathwada. The 
productivity of paddy in the state had almost doubled over 
the base year, but it was still less than the national average. 
The production of paddy in the state had increased more 
than three-fold. Amongst the different regions of the state, 
area and production of paddy increased at an increasing 
rates during Period II, and in Period III and however it was 
declined in Period I. This indicated that, increase in paddy 
production was mainly due to significant increase in 
productivity. The production performance of paddy, 
however, varied among the regions and during different 
time periods.

The acreage response analysis revealed that the 
variation in acreages of paddy in the state were due to 
lagged price of paddy, rainfall during pre-sowing period, 
lagged area and lagged productivity of respective crops. 
The lagged price of paddy had positive and significant 
influence in Konkan, Western Maharashtra, Marathwada 
and Vidarbha regions. The lagged area under paddy, pre-
sowing period rainfall and area under groundnut, soybean 
and cotton had significant influence on acreage allocation 
decisions in every region of the state. The positive and 
significant price elsticities of acreages of paddy indicated 
that the farmers were conscious about the price changes. It 
indicated competitive relationship between groundnut, 
soybean, cotton and sugarcane.

The study results indicated that the percentage 
resource use gap has decreased from low adopter group to 
high adopter group. The percentage use gap was 
maximum in seed, manure, phosphorus and nitrogen. 
Other factors such as seed and total fertilizers showed 
excess use as compared with the recommendation of 
agricultural universities. For the state as a whole, the per 
hectare Cost 'C' was worked out to ̀ 49,775.10, 46,343.85, 
and 47,715.15 and `47,652.48 for small, medium, large 
size group of holdings and at overall level, respectively. 
The B: C ratio was found maximum in medium size group 
(1.30), whereas at the overall level, it was 1.27. The 
maximum cost and profit was observed in large size group 
only. The cost of production has increased per hectare 
with the increase in technology adoption however, per 
unit cost has decreased with increase in technology 
adoption. 

The results of production function analysis of paddy 
indicated that the selected seven variables jointly 
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explained 65, 60, 70 and 75 per cent variation in 
production under small, medium, large size group of 
holdings and for overall adopters together, respectively. 
The results of resource use efficiencies indicated that the 
MVPs of human labour, bullock labour, manures, 
nitrogen and potash were more than marginal cost. It 
indicates that, there is scope to increase input use levels of 
these resource variables to maximize the output. For the 
overall period, the marginal value products for human 
labour, seed, bullock labour, manure, N, P, and K were 
1.40, 1.08, 0.10, 6.44, 0.86, 0.48 and 17.78, respectively. 
The results of Cobb-Douglas production function for the 
state as a whole, revealed that the regression coefficients 
of sample cultivator farms for human labour, manures, 
nitrogen and potash were found significant, whereas, 
regression coefficients of demonstration plot for human 
labour, bullock power, manures and potash were found 
significant. The average yield gap of 19.07 per cent was 
observed between sample farms and demonstration plot 
yield. Results of decomposition analysis revealed that 
amongst the difference sources contributing to yield gap 
the differences in technique of production or difference in 
cultural practice amongst the farmers field and 
demonstration plots turned out to be major contribution 
source (11.24 per cent). The highest productivity was 
noticed on all size groups of farms who adopted the proper 
time of sowing. The magnitude of 49.89 per cent of 
composite technology adoption index indicated that, the 
sample farmers adopted less than 50 per cent 
recommended paddy production technology for the State 
as a whole, the inputs of human labour, bullock power, 
manures and potash were utilized less than the 
recommended except seeds, nitrogen and phosphorus.

At the overall level, the technology adoption index 
(TAI) was found high for method of sowing (89.93 per 
cent) followed by proper time of sowing (69.91 per cent), 
application of nitrogen (67.70 per cent), use of seed rate 
(64.24 per cent) and phosphorous (62.04 per cent), and 
lowest technology adoption index was found in manures 
(32.98 per cent), potash (21.76 per cent) and plant 
protection measures (17.01 per cent), respectively. 
Whereas, at the overall level, technology composite index 
was found to be 49.89 per cent. The method of sowing, 
seed rate, date of sowing, variety, manures, application of 
nitrogen, phosphorous and potash and technology 
adoption index were turned out to be positive and 
significant. Out of these five variables date of sowing, 
method of sowing, manures, potash, and plant protection 
measures were highly significant at 1 per cent level of 
significance. It indicates that there is scope of increasing 
the output. The contribution of different components on 
impact of paddy production technology for state as whole, 
the impact of paddy production technology on net returns 
was maximum (55.61 per cent). The yield per hectare has 
increased from 26.67 to 36.01 q/ha over the difference 
level of adoption. The added yield was 10.96 q/ha over the 
local and improved method of adoption. Thus, for 

producing extra yield per hectare costs were also 
increased to `9,834.21 and added returns were also 
increased to ̀ 17,189.51 and with 1.75 ICBR ratio. 

This indicated that the adoption of improved crop 
production technology helped to reduce the cost and 
increase the returns. Lack of technical knowledge, 
abnormal distribution of rainfall, high cost of seed, 
fertilizers and insecticides, more labour requirement for 
line transplanting, high interest rate, non-availability of 
labour at peak period, time consuming methods and low 
price to produce have been reported to be the major 
constraints in adoption of kharif paddy production 
technology. The findings of the study suggests that, the 
efforts need to be made to increase the area under paddy 
by making the timely availability of all inputs and labours. 
Suitable remedial measures are required to be adopted to 
give momentum to the improvement in production of 
paddy. The price incentive is important and hence a 
positive price policy is called for in order to increase the 
area or to bring improvement in productivity or both. The 
gap between local and improved method for paddy 
cultivation in the year to come can be bridged up by 
increasing the adoption of improved technology by 
expanding the activities of KVK's, farmer's scientist 
forum, REC's, DEC's and through the extension work of 
the Department of Agriculture. Extension services was 
also highly significant indicating the urgent need of 
extension work at farm level for promoting the farmers 
for adopting improved paddy production technologies. 
For the output maximization and cost reduction, it is 
recommended that the farmers should strictly follow the 
recommended package of practices of improved paddy 
production technologies given by four agricultural 
universities of Maharashtra to the fuller extent for paddy 
production.    

Ravi Shrey. (2016). Impact of non timber forest 
products on tribal economy of Chhattisgarh. 
Department of Agricultural Economics, College of 
Agriculture, IGKV, Raipur, Chhattisgarh

Major Subject: Agricultural Economics
Major Advisor: Dr. Vijay Kumar Choudhary
JEL Codes:  Y40

Non-Timber Forest Products (NTFPs) plays an 
important role in the socio- economic development and 
improving both national and local economy of a country 
like India. So the study was undertaken with the major 
objectives: (1) To estimate the pattern of growth in 
collection of major NTFP`s in selected districts as well as 
in the state, (2) To find out the economics of collection, 
consumption, income and employment, (3) To examine 
the marketing pattern and price spread of major NTFPs, 
(4) To estimate the economics of primary processing of 
major NTFP`s in the study area and (5) To find out the 
major constraints and suggest policy interventions for 
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enhancement of the collection, primary processing and 
marketing of major NTFP`s in tribal areas. The present 
study was conducted in three districts of state namely 
Rajnandgaon, Dantewada and Sarguja. Among the three 
selected districts two development blocks were selected 
for the study. Two villages from each block were 
randomly selected for the study and twenty respondents 
(NTFPs collectors) were selected randomly from each of 
the selected villages. Thus a total of 240 respondents were 
selected for the study. Primary data was collected from 
selected respondents through personal interview method 
with the help of pre-tested schedule. The primary data was 
collected for the year 2014-15. The secondary data was 
collected from the department of forest and CGMFPFED. 
The major findings of the present study revealed that the 
average cropping intensity was 105.55 per cent in 
Chhattisgarh. CAGR for Tendu leaves, Kullu gums, Sal 
seed and Harra was registered a negatively significant 
growth rate of 1.90 per cent, 14.51 per cent, 13.98 per cent 
and 7.30 per cent per annum respectively in Chhattisgarh. 
On an average 1110.22 kg NTFPs including edible and 
non-edible were collected and only 5.02 per cent were 
consumed and rest were sold in the market. On an average 
Rs. 26077.93 per household per annum were generated 
through the selling of NTFPs largest contribution was by 
Tendu leaves with 35.83 per cent followed by Mahua 
flower, Sal seed and Tamarind with 19.07, 12.48 and 
10.59 per cent respectively the lowest contributor being 
Ber with 1.03 per cent. On an average 114 man days were 
found in their collection per household per annum. There 
were three marketing channels found for the marketing of 
major NTFPs which were as follows: Channel-I: 
Collector-Consumer; Channel-II: Collector-Village level 
retailer (Kochia)-Wholesaler-Consumer and Channel-III: 
Collector-CGMFPFED (through commission agent)-
Consumer. More than 53 per cent of the total NTFPs were 
traded to minor forest produce society followed by village 
merchant with 35.15 per cent and directly to consumer 
11.41 per cent. Price spread analysis of Mahua flower, 
Tamrind, Chinonji seed and Honey was observed that the 
net price received by the collectors was highest being at 
99.52 per cent of Honey in Channel-I. In Channel-II the 
net margin for collector was observed at 57.73, 56.58 and 
65.34 per cent for Mahua flower, Tamrind and Chironji 
seed respectively. On an average per Kg. cost of 
processing was highest in case of Tamarind with `2.52 
and lowest for Harra and Baheda with `0.63 and `0.70 
respectively. On an average the highest profit per Kg. was 
in case of Chironji seed at Rs. 16.18 followed by 
Tamarind and Mahua flower with `9.35 and 4.18 
respectively. Competition amongst collectors, 
deforestation, less quantity available or collected, storage 
problem and improper pricing of raw produce were the 
major constraints faced by sampled NTFPs collectors in 
collection, processing and marketing of NTFPs. Study 
suggested that NTFPs can be the alternative source of 
rural income and employment through effective, 

scientific and in- destructive harvesting of NTFPs 
followed by effective marketing and at the same time 
making people come forward to protect the forest. It will 
help in maintaining the plant population for extracting 
NTFPs for generations to come. 

Ankita Choudhary. (2015). Impact of advertising of 
Amul brand on consumer behavior. Division of 
Agricultural Economics & ABM, SKUAST Jammu, 
Chatha, Jammu and Kashmir

Subject: Agriculture Business Management 
Major Advisor: Dr. Jyoti Kachroo
JEL Codes: M37, M31

Advertising plays a major role in modern life. It 
shapes the attitudes of the society and the individual and 
inevitably influences consumer behavior. The consumer 
has to contend with a huge amount of information and be 
able to make a choice, draw conclusions and make 
important decisions. The research was conducted in 
Jammu city of Jammu & Kashmir state covering 150 
consumers selected through convenience sampling 
technique. The information from various consumers was 
collected with the help of pre-tested structured schedule. 
The inference of the study was drawn through descriptive 
and relevant statistical techniques to check the influence 
of advertising on consumer behavior. It has been 
concluded that there is great need and importance of 
advertisement for brand, the most responsible 
components were quality and goodwill and emotional 
attachment least responsible factor. The value of 
correlation was 0.770 indicating that the independent 
variables showed a high level of correlation with the 
dependent variable and all the independent variables also 
were statistically significant at 5 per cent level of 
significance. While applying the regression analysis it has 
been identified that advertisement has a strong and 
positive impact on consumer behaviour and if 
advertisement is increased by 1 unit, consumer behavior 
is estimated to increase by 0.286 units of J & K. 

Vikash Pawariya, (2017). Economics of groundwater 
markets: Implications in agricultural arena in 
Rajasthan state. Department of Agricultural Economics, 
SKN College of Agriculture, University, Jobner, Jaipur, 
Rajasthan

Subject: Agricultural Economics
Major Advisor: Dr. R. C. Sharma
JEL Code: Q25, Y40

The present study was carried out to study the 
factors affecting the buying and selling practices of 
water in different forms of groundwater markets, effects 
of groundwater markets in cropping pattern, cost and 
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return, equity and employment, groundwater use 
efficiency, critical evaluation of water use efficiency and 
constraints in the groundwater markets in Rajasthan 
state. Rajasthan state has 80 percent blocks as 
overexploited in the groundwater. A sample of 238 
farmers that is 15per cent of farmers from eight villages 
from fourblocks in fourdistrictsfrom two regions of 
Rajasthan was selected for the study.  Both primary and 
secondary data were collected through field survey with 
the help of pre tested schedule and secondary data were 
collected from publication and other concern water 
departments foragricultural year 2015-16.The analysis 
revealed that number of fragmentation of land increased 
the probability of buying water whereas percentage non-
farm income and education level of the head of the 
family increased, the probability of selling of water. 
Mustard and wheat was the dominated cropping pattern 
for buyer. Non-users category dominated the bajra crop 
cropping pattern. Buyer has maximum cropping 
intensity. About 40 percent of total cost was spent on 
irrigation charges for buyer form of groundwater 
whereasself-user form of water constituting 15 percent 
irrigation charges of the total cost.Self-users were have 
the maximum net returns for the cultivation of crops 
where as buyers have the less net return. Groundwater 
was almost equally accessible to all forms of 
groundwater markets. 

Maximum employment was provided in buyer 
category of the water markets and least was by self-users 
category of water markets. Cobb-Douglas production 
function showed that water quantity was significant and 
positive for all forms of water markets for wheat 
mustard, cumin and tomato crops. And revealed that 
self-user + seller in wheat crop, self-users, self-user + 
buyers, self-user + sellers in mustard crop, self-user + 
seller in cumin crop and self-users, self-user + sellers in 
tomato crop to be taken care as they were over- utilizing 
the groundwater for the cultivation.There was no 
absolute rule for the groundwater management in the 
state. Incentive for agricultural operations increased the 
exploitation of groundwater. Major constraints faced by 
farmers were unavailability of labour followed by water 
in the groundwater markets forms.There must be 
realization of policy related to installation of WEMs, 
water charges and other concerned policy issues and 
decision to be taken in rationalized manner. So the 
legality maintained worthy to sustain the scarce 
groundwater. Water use for the crops must be perceived 
efficiently for better productivity in the different water 
regime in the study domain.Gravity of the present 
investigation induces the further study about changing 
cropping pattern, resolution of the water crisis nexus, 
water use efficiency for drinking and irrigation purposes 
and possible optimum alterative efficiency booster of 
the groundwater.

Sajad Khurshid Khan. (2015). Impact of customer 
relationship management on Britannia products as 
compared to competitors. Division of Agricultural 
Economics & ABM, SKUAST Jammu, Chatha, Jammu 
and Kashmir

Subject: Agriculture Business Management 
Major Advisor: Dr. Jyoti Kachroo
JEL Codes: M14, M20, M31

The research was conducted in Pathankot and 
Gurdaspur districts of Punjab covering 10 beats in which 
300 retail outlets were selected through cluster random 
sampling technique. The sample size from each beat of 
Pathankot and Gurdaspur districts were 35 and 25 
respectively. The information from various retail outlets 
was collected with the help of semi-structured schedule. 
The inference of the study was drawn through descriptive 
and relevant statistical techniques to check the influence 
of various customer relationship strategies on retailers' 
attitude. The survey covered outlets in Pathankot where 
159 out of 175 and in Gurdaspur 103 outlets out of 125 
were covered by Britannia distributors. It has been 
concluded that the most important dominance in the 
market was of Britannia except in the beat of Dhaki road 
from Pathankot and College road and Babrimani beats 
from Gurdaspur In adiition to this there was less coverage 
and low variety of Britannia biscuits experienced as 
compared to competitors especially Cremica and Parle. 
Britannia is giving tough competition to their competitors 
in all the beats except College road. The company needs to 
focus especially the NutriChoice and Marie variants as 
these variants are found unavailable at larger scale in all 
beats of both districts. The value of correlation appeared 
to be 0.746indicating that the independent variables show 
a high level of correlation with the dependent variable and 
all the independent variables that are strategies of CRM 
and also appeared to be statistically significant at 5 per 
cent level of significance. While applying the regression 
analysis it has been identified that optimum utilization of 
resources strategy appears to be the vital variable for 
improving the customer relationship management at retail 
outlets in both districts of Punjab. In nutshell the study 
suggests that improving distribution, launch of RTM etc. 
are the viable strategies that have to be adapted to tap the 
immense potential of the market and based on the findings 
the organisation requires to enhance the positive attitude 
among the retailers and increase the sales in the rural areas 
of both the districts of Punjab. 

Kushum Saini. (2016). Customer perception and 
satisfaction towards sarveshwar basmati rice in Jammu. 
Division of Agricultural Economics & ABM, 

Subject: Agriculture Business Management 

SKUAST 
Jammu, Chatha, Jammu and Kashmir

598



Major Advisor:  Dr. Naveed Hamid
JEL Codes:  M31, M00, M30

Agriculture is an important part of India's economy 
and at present it is among the top two farm producers in 
the world. This sector provides approximately 68 percent 
of the total number of jobs available in India and 
contributes around 14.2 percent to the GDP. China tops 
the list of top 10 rice producing nations with a production 
of 144,560 million tons. The latest data puts India in the 
second spot as the country produces 104,800 million tons. 
The list, which is dominated by the Asian countries, puts 
Brazil on the 9th position 8,465 million tons and Japan on 
the 10th position with 7,842 million tons. Indonesia, 
Bangladesh and Vietnam have found place among the top 
five rice producing countries. India and China produce 
about 250,000 million tons of rice between them. While 
half of China's total grain output is dedicated to rice, India 
manages to keep its output high by virtue of large 
swatches of agricultural land and cheap labor. India is the 
leading exporter of the Basmati Rice to the global market 
as the country has exported 37, 02,260.12 MT of Basmati 
Rice to the world for the worth of ? . 27,597.87 crores 
during the year 2014-15. The Jammu and Kashmir is 
considered to be favorable state of production of Basmati 
rice with its pleasant climatic conditions. In Jammu and 
Kashmir the Basmati is confined at the areas of R.S.Pura, 
Samba and Kathua. The present study was carried out in 
district Jammu of Jammu and Kashmir state with the aim 
of understanding the Consumer Satisfaction and 
Perception level towards Sarveshwar Foods Limited. The 
present study uses primary data (150 Sarveshwar Brand 
Basmati Consumers) and secondary data for fulfilling the 
objectives of the study. The study adopts descriptive, 
regression and Cross Tab (Chi Square Test) for analysis 
purposes. The results of the study revealed that the 
customers are satisfied with the Sarveshwar products in 
terms of quality and packaging respectively and 
customer's perception towards the Sarveshwar rice is fair 
in terms of the factors related to perception level. The 
study also depicts that there existed no relation or impact 
over the satisfaction and perception level by the 
demographic factors as the result showed that the tabular 
result of these factors are greater than the expected value , 
hence rejection of the Null hypotheses.

Anil Sharma. (2016). Study on supply chain 
management of basmati rice with special reference to 
Sarveshwar Foods Limited. Division of Agricultural 
Economics & ABM, SKUAST Jammu, Chatha, Jammu 
and Kashmir

Subject: Agriculture Business Management 
Major Advisor:  Dr. Naveed Hamid
JEL Codes:  M31, M00, M30

Agriculture is an important part of India's economy 

and at present it is among the top two farm producers in 
the world. This sector provides approximately 68 percent 
of the total number of jobs available in India and 
contributes around 14.2 percent to the GDP. China tops 
the list of top 10 rice producing nations with a production 
of 144,560 million tonnes. The latest data puts India in the 
second spot as the country produces 104,800 million 
tonnes. The list, which is dominated by the Asian 
countries, puts Brazil on the 9th position 8,465 million 
tonnes and Japan on the 10th position with 7,842 million 
tonnes. Indonesia, Bangladesh and Vietnam have found 
place among the top five rice producing countries. India 
and China produce about 250,000 million tonnes of rice 
between them. While half of China's total grain output is 
dedicated to rice, India manages to keep its output high by 
virtue of large swatches of agricultural land and cheap 
labor. India is the leading exporter of the Basmati Rice to 
the global market as the country has exported 37, 
02,260.12 Metric Tonnes of Basmati Rice to the world for 
the worth of ?  27,597.87 crores during the year 2014-15. 
The Jammu and Kashmir is considered to be favourable 
state of production of Basmati rice with its pleasant 
climatic conditions. In Jammu and Kashmir the Basmati 
is confined at the areas of R.S.Pura, Samba and kathua. 
The present study was carried out in Jammu district of 
Jammu and Kashmir state with the aim of knowing the 
supply chain management of Basmati Rice with special 
reference to Sarveshwar Foods Limited. The present 
study uses Primary data (Farmers, Retailers, Miller and 
Wholesalers) and Secondary data for fulfilling the 
objectives of the study. The study adopts Regression, 
Descriptive analysis for analysis purposes. The results of 
the study revealed that the Supply Chain model and chain 
actors identified in Sarveshwar Foods Ltd. are Farmers, 
Retailers, Miller and Wholesaler. The study also depicts 
that the company has well established resource structure 
with having sound strategically, tactical and operational 
level activities. The study also revealed that among the 
various factors logistics (26 per cent), license procedure 
(2.50), lack of control on Farmers (3.47) and unfulfilment 
of demand in the market (3.23) are identified as the key 
constraints in the supply chain management.

Ravneet Singh Brar. (2016) Sustainability of small and 
medium sized dairy farmers amidst the existing milk 
supply chain in Punjab state. Department of Dairy 
Economics and Business Management, GADVASU, 
Ludhiana, Punjab

Major Subject: Dairy Economics
Major Advisor: Dr. Inderpreet Kaur
JEL Codes: Y40

Dairy sector in Punjab has emerged as most crucial 
auxiliary for diversification of agriculture. More than 70 
per cent of milk production and marketed milk are 
contributed by small and medium size dairy farmers, 
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which make them an indispensible part of milk 
production system. The present study unravels the 
existing milk marketing channels, their profitability 
pattern and factors influencing the choice of marketing 
channel by small and medium sized dairy farmers in 
Punjab. The cost of per litre milk production incurred by 
medium size dairy farmers (`26.76/l) was found to be 
lesser as compared to small sized dairy farmers (`28.77/l) 
on account of higher milk production. There exist five 
milk marketing channels in the state which were 
categorized under two categories viz. organized 
marketing channels and unorganized marketing channels. 
The average volume of milk travelling through 
unorganized channels (52.44 per cent) was found to be 
more than the organized channels (47.56 per cent). The 
farmers were earning highest profits by selling milk 
directly to the consumers. The most efficient marketing 
channel-II in the state was found to be the channel 
involving co-operative milk plant for both small and 
medium size category farmers. The results of the binomial 
logit regression model revealed that age of the household 
and distance to selling point has negatively influenced the 
producers' likeliness towards organized sector. Other 
factors influencing the choice of marketing channel found 
were; total milch animal holding, price of milk sold and 
availability of advances. Study clearly indicates the need 
to strengthen collection of milk, promotion of liberal 
loans, remunerative prices and lesser intermediaries in 
milk value chain for growth and expansion of dairy 
business in Punjab.

Shradha Hegde. (2017). Status of oilseeds in India. 
Department of Economics and Sociology, Punjab 
Agricultural University, Ludhiana, Punjab

Major Advisor: Dr. J.M. Singh
Major Subject:  Agricultural Economics
JEL Codes: Y40

The present study was conducted to study the trends in 
area, production and productivity of nine oilseed crops in 
India, import-export scenario and to bring out the policy 
measures required for the upliftment of oilseed economy 
in the country. The study was conducted using secondary 
data collected from various sources. To fulfil the 
objectives of the study, data were divided into three 
periods. The results of the study brought out that during 
period I (1985-86 to 1994-95) marked by the launch of 
Technology Mission on Oilseeds (TMO) showed an 
impressive growth in area, production and productivity of 
all oilseeds by 4.23 per cent, 8.28 per cent and 3.89 per 
cent, respectively. Liberalization of oilseed sector in 1994 
and subsequent move of bringing the import of oilseeds 
under Open General License proved to have negative 
effect on the domestic oilseed economy and there was a 
decline in the oilseeds production, though not 
significantly, during Period-II (1995-96 to 2004-05) but 

during Period-III (2005-06 to 2014-15), productivity 
increased significantly thereby production despite 
decline in area, however, these were non-significant. 
Significant growth in area, production and productivity 
was observed in case of groundnut, soybean, rapeseed-
mustard, sunflower and castor in major growing states in 
period I. In case of sesamum, niger seed, safflower, and 
linseed, growth in area, production and productivity was 
not specifically confined to a particular period but it was 
only state specific. In overall scenario, oilseeds like 
soybean, rapeseed-mustard and castor have shown a 
positive and significant growth in area, production and 
productivity whereas, other oilseeds viz. groundnut, 
sesamum, safflower and linseed have shown significant 
increase in productivity only. Niger seed didn't show any 
significant change in area, production and productivity 
during the entire study period. Import-export scenario of 
the oilseeds brought out that during the recent years, 
import of edible oils has increased and export of oil meals 
have slightly declined. The study emphasised on 
increasing area under oilseeds in major growing states, 
increasing production of secondary sources of vegetable 
oils, dissemination of improved agricultural production 
technology among farming community for increasing 
production of oilseeds resulting thereby in edible oil 
import substitution to some extent and giving greater 
emphasis on export promotion of oil meals to earn 
valuable foreign exchange.

Arghyadeep Das. (2017). Total factor productivity of 
rice cultivation-A comparative study of Punjab and West 
Bengal. Department of Economics and Sociology, Punjab 
Agricultural University, Ludhiana, Punjab

Major Advisor: Dr. Sanjay Kumar
Major Subject:  Agricultural Economics
JEL Codes: Y40

The present study was conducted to measure the 
growth pattern of input use and productivity and total 
factor productivity growth of rice cultivation in Punjab 
and West Bengal. Törnqvist Theil Index was applied to 
measure total factor productivity using output and input 
data of rice crop. The study was based on secondary data 
collected from various sources. The results of study 
indicated that area, production, yield of rice in Punjab 
showed positive and significant growth rate but in case of 
West Bengal except area both production and yield had 
shown positive and significant growth rate. Decreasing 
trend of human and animal labour followed by increasing 
trend of machine labour indicated rise of mechanization 
in both states which had significant and positive effect on 
yield. The states had positive and significant total factor 
productivity growth in overall study period (1994-2014) 
but growth rate was much higher in West Bengal than that 
of Punjab. Only expenditure on agricultural research and 
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education had positive and significant effect on total 
factor productivity growth in Punjab. In West Bengal 
rural literacy, number of regulated markets and submarket 
yards had positive and significant effect but ratio of 
phosphatic to nitrogenous nutrients had negative and 
significant effect. The study highlighted the need to bring 
more area under irrigation in West Bengal and 
government should pay their attention in procurement 
policy also, as distress sale was observed in this state. The 
expenditure on agricultural research and education needs 
to be boosted for the future growth of total factor 
productivity in these states.

Atul Adhawale. (2014). Production and marketing of 
pigeon pea (Tur) in Solapur district of Western 
Maharshtra. Department of Agricultural Economics, 
Mahatma Phule Krushi Vidyapeeth, Rahrui, Maharashtra

Subject: Agricultural Economics
Major Advisor: Dr. R.B. Hile
JEL Codes: Y40

The study was conducted in Solapur districts of 
Western Maharashtra. The objectives of study also 
examine trends, costs and returns structure, resource use 
efficiency, marketing cost, seasonal fluctuations in 
arrivals and prices and problems in production, and 
marketing of pigeon pea in Solapur district of Western 
Maharashtra. The  study  was  based  on  the  primary  
data  of  90  pigeon pea cultivators  for  the  year  2011-
12.  The secondary data on area, production and 
productivity for period 2000-01 to 2009-10. The 
functional analysis was also carried out by using Cobb-
Douglas type of production function. The production of 
pigeon pea has increased due to productivity increases 
and area under pigeon pea also increases. The major items 
of cultivation cost were rental value of land, bullock 
power, human labour, seed, plant protection, fertilizer and 
manures. Per quintal cost of production was ̀ 2626.49 and 
net price realized was `3870.31. The input output ratio at 
cost C was 1.43. However, Producer-Wholesaler-
Retailer-Consumer was the major marketing channel, per 
quintal cost of marketing was found to be `386.63. The 
major problems faced by farmers in the production of 
pigeon pea were incidence of high wages rate of labour, 
high costs of inputs, non-availability of loan in time, non-
availability of labour in peak period, while in case of  
marketing the major items of cost were commission, 
transport and packaging charges., lack of market 
intelligence and high market charges. The study suggests 
that the extension education programmes have to be 
strengthened for the spread the awareness of improved 
production technologies and modern cultivation of 
pigeon pea among the farmers in order to improve the 
productivity of pigeon pea.

Tejashree Bhosale. (2015). Economics of production 

and marketing of kharif Vs summer groundnut in 
Satara district of Maharashtra. Department of 
Agricultural Economics, Mahatma Phule Krushi 
Vidyapeeth, Rahrui, Maharashtra

Subject: Agricultural Economics
Major Advisor: Dr. R.B. Hile
JEL Codes: Y40

Groundnut is an important oilseed crop in India. 
Groundnut is cultivated in kharif and summer seasons. 
The present study was undertaken to analyze the 
comparative economics past performance, cost of 
cultivation, resource use efficiency, marketing cost and 
the problems faced by the farmers in the cultivation and 
marketing of kharif and summer groundnut in Satara 
district of Maharashtra. The  study  was  based  on  the  
primary  data  of  45 for kharif and 45for summer 
groundnut cultivators  for  the  year  2014-15.The 
secondary data on area, production and productivity for 
period of 23 years beginning with 1990-91 to 2012-13. 
The results of the study revealed that, the    area, 
production and productivity in kharif groundnut decline, 
while in case of summer groundnut significantly 
increases during different period. The comparison of per 
hectare cost of cultivation for summer groundnut farming 
was higher (`61,162.58) than the kharif groundnut 
(`50,434.33) farming. However, the yield was more in 
summer groundnut (21.20 q/ha) than that of kharif 
groundnut (17.07 q/ha). Total benefit cost ratio is also 
more in case of summer groundnut (1.30) as compare to 
that of kharif groundnut (1.12).  The results of production 
function analysis in kharif groundnut and summer 
groundnut of human labour, manures and phosphorus 
were significant. This indicates that there is scope to 
increase the use of these resources to increase the 
production. The comparison of per quintal cost of 
marketing was more in kharif groundnut farming 
(`389.22) than summer groundnut farming (`328.60). 
The major problem of production and marketing of kharif 
and summer groundnut cultivators were reported by 
farmers in non-availability of labours, high cost of inputs, 
high wage rates, lack of technical knowledge, high 
transportation, and commission charges, and low prices to 
the produce. The study revealed that the farmers had 
increase their yield levels, there is a need to increase 
adoption of recommended technologies like use of HYV 
and hybrid varieties, fertilizers, plant protection and other 
technologies given by the Universities for increasing the 
groundnut productivity. There was a scope for extension 
agencies to educate the farmers for adopting 
recommended technologies.

Aparna More. (2016). Economics of production and 
marketing of cross-bred cow milk in Satara district of 
Maharashtra. Department of Agricultural Economics, 
Mahatma Phule Krushi Vidyapeeth, Rahrui, Maharashtra
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     An attempt has been made in present investigation to 
know the socioeconomic characteristics, cost and returns, 
marketing of milk and problems faced by cross-bred cow 
owners in the Satara district of Maharashtra. The study 
was based on primary data obtained from a random 
sample of 120 farmers, having cross-bred cow. The multi 
stages stratified random sampling method was adopted. 
The primary data on selected economic aspects were 
collected by interviewing the respondent farmers in the 
month of Nov–Dec 2015. The data pertains to year 2014-
015. Study as whole, the maintenance cost of cross-bred 
per year was `57338.70 including variable cost, Fixed 
cost. Out of total maintenance cost, fodder and 
concentrate share was 45.28 and 18.09 per cent. 
Regarding returns from milk production from a cross-
bred cow was gross value of `95106.41 at overall level, 
including value of dung and offspring. Cross-bred cow 
milk production was profitable on sample farm as its 
Benefit: Cost ratio was 1.84. The disposal pattern of milk 
indicate that out of total milk produced the milk quantity 
consumed at home was 41411 liters per group of holding 
(3.88 %) and marketed milk quantity was 1066614 liters 
per holding group. Rate received was per liter ̀ 21.40. The 
variables viz., number of dry fodder (X ) and concentrates 3

(X ) are turned out to be highly significant. After 4

increasing the quantity of dry fodder and green fodder by 
one per cent, the output of milk production will increase 
by 0.20 and 0.34 per cent, respectively. The remaining 
variable viz., number of milch animal (X ), green fodder 1

(X ), labour (X )and Veterinary aids (X ) were positive 2 5 6

significant. Total maintenance cost was positive but non-
significant at which indicate that it was used in 
insufficient quantity in milk production. Regarding to the 
channel wise marketing of milk, maximum quantity of 
milk was sold through Channel-I (Producer to private 
dairy) was 55.80 per cent, followed by Channel-II 
(Producer to co-operative dairy) 24.27 per cent, Channel-
III (Producer to consumer)16.42 per cent and channel IV 
(Producer to hotel owner )3.51per cent, respectively.  The 
per liter marketing cost incurred by milk producer was 
higher (`1.81) in Channel-III (Producer-Consumer), 
followed by `1.71 in Channel-I (Producer–Private dairy) 
`1.58 in Channel-II (Producer–co-operative dairy) and 
`1.32. Producers share in consumer's rupee is highest in 
Channel-III (91.95 %) followed by Channel-IV (83.80 %) 
Channel-I (58.74 %).and in Channel-II (56.72 %), 
respectively. The study revealed break-even point for 
cross-bred cow milk production, 1266.31 liters quantity 
of milk was required to cover the total cost, and that was 
break-even point for the cross-bred cow milk production 
at overall level. The study also revealed that main 
constraints faced in production and marketing of cross-

bred cow milk, low price to the milk was the major 
constraint reported by 66.67 per cent milk producers 
followed by lack of cold storage facilities, high cost of 
feeds and fodder, low productivity of animals, non-
availability of green fodder around the year, lack of 
availability of dry fodder, inadequate knowledge about 
balance feeding, Non availability of land for fodder 
cultivation ,improper housing facility and lack of 
organized market, etc. were also the constraints faced by 
cross-bred cow milk producers. The study suggested that 
there must be remunerative price to milk. Needs of fodder 
market in the vicinity of city, provision of quick banking 
facilities, need for training to milk producers about 
balanced feeding, availability of concentrates at cheaper 
price and availability of high yielding breeds in local 
markets at remunerative prices.

S.A. Dukare. (2017). Economics of production and 
marketing of cashewnut in Ratnagiri district of 
Maharashtra. Department of Agricultural Economics, 
Mahatma Phule Krushi Vidyapeeth, Rahrui, Maharashtra
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Major Advisor: Dr. R.B. Hile
JEL Codes: Y40 

     
The study was conducted to examine costs, returns, 

resource use productivities, resource use efficiencies, 
maketing cost, price spread, marketing efficiency and 
constraints faced by the cashewnut growers. The data was 
based on a sample of 90 cashewnut growers selected from 
nine villages; three from Khed, three from Chiplun and 
three from Rajapur tahsils of Ratnagiri district were 
selected for study. The primary data was obtained by 
survey method for the year 2015-16 concerning aspects of 
production and marketing. The study revealed that, the 
per hectare cost of establishment was highest 
(`1,48,356.97) in case of small size group followed by 
medium (`1,45,240.84) and large (`1,41,804.42) size 
groups, respectively. The B: C ratio worked out at overall 
level was 1.94. The B: C ratio varies as per the size group 
of holding and it was highest for medium size group 
(1.99). Medium size orchards were maintained efficiently 
by the growers. The cost of maintenance at overall level 
was 4,775.50 per quintal. From the results of estimated 
Cobb-Douglas production function, at the overall level, 
manure (X ), human labour (X ), nitrogen (X ) and 2 1 3

phosphorus (X ) were positive and significant influencing 4

the yield of cashewnut. The profitability of cashewnut 
production at the overall level could be maximized by 
increasing the use of human labour, manures, nitrogen 
and phosphorus. Production and disposal pattern of 
cashewnut showed that 94.51 per cent of total produce 
was marketed. Three grade were used for grading of 
cashewnut, among those grade-C was maximum (41.90 
%) of the total produce. Three marketing channels were 
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observed in the study area, marketing channel-II 
(Producer-Wholesaler-Processer) was the most preferred 
channel through which maximum quantity of the total 
produce was marketed. The per quintal cost of marketing 
of cashewnut for Channel-I, II, and III was `105.24, 
212.66, and 221.54, respectively. Per quintal cost of 
marketing was highest in channel-III (Producer-Village 
merchant-Wholesaler-Processer). The major items of 
marketing cost were commission and transportation 
charges. The price spread was highest in Channel-III. The 
net price received by the grower was highest in Channel-I. 
The Channel-I was found to be most efficient in the 
marketing of cashewnut. The major constraints faced by 
the cashewnut growers in production and marketing were 
non availability of labour at time and high wage rates, 
problem of pest and diseases, non-availability of quality 
seedlings, problem of theft, unawareness about market 
management practices, malpractices of merchants, price 
variation in market. The study suggested that providing 
scientific knowledge about new technologies in 
production and marketing to the cashewnut growers. 
Farmer may produce quality production of cashewnut 
with minimum cost of maintenance by using 
recommended package of practices and making available 
information about prevailing prices in various market 
through different market information sources to the 
growers would definitely help in efficient marketing 
channels, reduction in number of market intermediaries 
and marketing cost and thereby to increase the 
profitability of cashewnut production.

Palvi Tambe. (2017). Economics of production and 
marketing of summer tomato in Ahmednagar district of 
Maharashtra. Department of Agricultural Economics, 
Mahatma Phule Krushi Vidyapeeth, Rahrui, Maharashtra
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The present study was conducted to examine costs, 
returns, resource use productivities, resource use 
efficiencies, marketing cost, price spread, marketing 
efficiency and constraints faced by the tomato growers. 
The studt based on primary data for the year 2015-16.The 
per hectare cost of cultivation for summer tomato farming 
was (`2,76,534.98) with its 1.84 B:C ratio. The per 
quintal cost at overall level   was ̀ 980.08. F r o m  
the estimated results of estimated Cobb-Douglas 
production function, the variable of manures, nitrogen, 
phosphorus potassium and irrigation charges were 
positive and significant influencing the yield of tomato. 
The profitability of tomato production at the overall level 
could be maximized by increasing the use of manures, 
nitrogen, phosphorus, potassium and irrigation. 
Production and disposal pattern of summer tomato 

showed that 98.39 per cent of total produce was marketed. 
Three grade were used for grading tomato, among those 
Grade-II was maximum (15.48 %) of the total produce. 
Three marketing channels were observed in the study area 
and marketing Channel-III (Producer– Wholesaler – 
Retailer – Consumer) was the most preferred channel 
through which maximum quantity of the total produce 
was marketed. Per quintal cost of marketing was highest 
in Channel-III (Producer– Wholesaler-Retailer-
Consumer). The major items of marketing cost were 
transport and commission charges. The price spread is 
highest in Channel-III. The net price received by the 
grower was highest in Channel-I. The Channel-I was 
found to be most efficient in the marketing of tomato. The 
major constraints faced by the summer tomato growers in 
production and marketing were non-availability of labour 
in time and high wage rates, High cost of inputs, high 
staking charges, unavailability of finance , price variation 
in the market, costly packaging material, high transport 
and commission charges, malpractices adopted in 
markets and non-availability of packing material. The 
study suggested for providing scientific knowledge about 
new technologies in production and marketing to the 
tomato growers. Farmer may produce quality produce of 
tomato with minimum cost of cultivation by using 
recommended package of practices and making available 
information about prevailing prices in various market 
through different market information sources to the 
growers would definitely help in efficient marketing 
channels, reduction in number of market intermediaries 
and marketing cost and thereby to increase the 
profitability of summer tomato production.

Yadav Harshal. (2017). Economic appraisal of crop 
diversification in Solapur district of Maharashtra. 
Department of Agricultural Economics, Mahatma Phule 
Krushi Vidyapeeth, Rahrui, Maharashtra

Subject: Agricultural Economics
Major Advisor: Dr. R.B. Hile
JEL Codes: Y40

Agricultural production constitutes the single largest 
economic activity in India. In view, it was decided to 
undertake a study viz., "An Economic Appraisal of crop 
diversification in Solapur district of Maharashtra" 
covering a period from the year 1980-81 to 2013-14. The 
specific objectives of study were changes in land use and 
cropping pattern, to compute and compare trends and 
variability in area, production and productivity of major 
crops, to estimate the crop diversification at macro level, 
to identify the important factors responsible for 
agricultural diversification and to identify Strengths, 
Weakness, Opportunities and Threats (SWOT) analysis 
and suggest the measures. The present study was based on 
the secondary data on various parameters of agriculture 
for the period starting from the year 1980-81 to 2013-14 
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on various aspects such as land use pattern, production 
and productivity of major crops, inputs, livestock, etc. in 
respect of Solapur district. The net area irrigated 
increased by fivefold during the study period. The per 
cent change of net irrigated area to net sown area 
increased from 12.41 per cent to 25.73 per cent over the 
period of time. The area under sugarcane increased over 
the base year. The farmers were constantly moving 
towards crops particularly sugarcane. Therefore, the area 
under food grain crops showed a declining trend. The 
consumption of fertilizer showed an increasing trend 
during the study period. This showed that the farmers in 
the district have become aware of the use of chemical 
fertilizers for improving the productivity of the crops. The 
production of kharif jowar and rabi jowar decreased over 
the base year. The production of gram, mung and 
sugarcane has increased over the base year in Solapur 
district. Among the cereals, the productivity of bajra and 
wheat has been increased over the base year. The area, 
production and productivity of all cereals fluctuated 
widely during the period under consideration in solapur 
district. Among cereals area, production and productivity 
of wheat increased significantly. Whereas, area, 
production and Productivity of kharif jowar decreased 
significantly over the period of time. The numbers of 
Buffaloes, goats and sheep were increased during the 
study period and the rainfall was decreased over the base 
year. During the overall period of 34 years considered 
magnitude of variability in area of mung, kharif 
groundnut, safflower, cotton, and sugarcane, production 
of bajra, kharif groundnut, cotton, sugarcane and 
productivity of mung, cotton, and sugarcane were 
noticed. The magnitude of Herfindhal Index (H.I) for 
cereals, oilseed and pulses which were decreased over the 
base year and this revealed the increase diversification 
among these crop groups. The regression coefficients of 
the variables viz., area under horticulture crops (X6), 
fertilizer consumption in terms of nutrients per thousand 
hectares of net sown area (X1) and number of tractors per 
thousand hectares of net sown area (X4) was turned out to 
be positive and highly significant at 1,5,10 per cent level 
of significance, respectively. Indicating thereby that, the 
agricultural diversification of Solapur district is highly 
responsive to these important variables. To improve area, 
production and productivity of oilseeds in the district 
intercropping of oilseeds should be promoted in order to 
achieve profit maximization through diversification. The 
emphasis needs to be laid down on integrated nutrient and 
disease/pest management to maintain soil fertility and 
increase productivity. The scope of organic farming is 
much brighter in district.

Rohit Saini. (2017). An economic analysis of investment 
pattern on Punjab farms. Department of Economics and 
Sociology, Punjab Agricultural University, Ludhiana, 
Punjab

Major Subject: Agricultural Economics
Major Advisor: Dr. Raj Kumar
JEL Codes: Y40

Indian agriculture has been completely transformed 
from subsistence farming to a business entity and Punjab 
is central point of this transformation. Farming as a 
business requires constant investment. To study the 
investment pattern on Punjab farms, a sample of 150 
farmers was taken and 23, 28, 46, 43 and 10 farmers were 
selected from marginal, small, semi-medium, medium 
and large farm size categories respectively on the basis of 
the probability proportion to size (PPS). All the farm 
assets on which the farmers have invested and various 
factors which affected farm investment were worked-out. 
The items of investment in agriculture were broadly 
classified under machinery and implements, farm 
buildings, irrigation structures and livestock inventory. It 
was found that the larger share of investment was made in 
machinery and implements (44.05%) followed by farm 
buildings (22.58%), livestock inventory (20.81%) and 
irrigation structures (12.55%). In machinery and 
implements, tractors were the main item of investment 
with 57.63 per cent share. It was found that in different 
farm size categories investment per farm increases with 
the increase in farm size but investment per hectare 
decreases as the farm size increases. Therefore, it was 
suggested that the farmers should opt for collective 
farming and the government may setup more cooperative 
agro service centers to decrease investment per hectare. 
From the regression analysis, it was found that 
operational holding of the farmers; annual savings of the 
farm households and credit availability have positive 
relation with the farm investment. The role of institutional 
and non-institutional sources in farm investment was also 
analyzed. The share of borrowed funds in total investment 
was 43.19 per cent. In total credit, share of institutional 
and non-institutional credit was 65.98 and 34.02 per cent 
respectively. Considering the significant role of non-
institutional credit sources, it was suggested that 
government may regularized working of non-institutional 
credit agencies so that government can keep check on 
their working.

Sarjerao Kalhapure (2017). Comparative economics of 
drip v/s surface irrigation for kharif cotton in 
Ahmednagar district. Department of Agricultural 
Economics,  MPKV, Rahuri, Maharashtra

Subject: Agricultural Economics
Major Advisor: Dr. G. G. Joshi
JEL Classification: Y40

The present study was intended to depict the 
comparative economics of drip v/s surface irrigation for 
kharif cotton in Ahmednagar district. The main objectives 
of the study were to work out the investment on drip 
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irrigation for kharif cotton, to estimate the costs and 
returns of kharif cotton under drip and surface irrigation, 
to estimate the water and electricity saving and use 
efficiency under drip irrigation, to assess the economic 
viability of investment made for drip irrigation and to 
study the problems in adoption of drip irrigation. For the 
study purpose Ahmednagar district of western 
Maharashtra selected purposively. Shevgaon and 
Pathardi tahsils were selected on the basis of highest 
acreage under drip. The present study is based on the 
primary data. The data were collected for the year 2014-
15 by survey method.

For the present study, 60 farmers using who were 
surface irrigation method and 60 farmers who were using 
drip irrigation method for kharif cotton were selected 
from 10 villages from Shevgaon and Pathardi tahsils. The 
BCR and per cent net returns were computed to judge the 
economic viability of investment on drip set. The study 
reveals that the area occupied by kharif cotton was 51.53 
per cent of the GCA of drip irrigation and that of surface 
irrigation, it was 49.71 per cent. Cropping and irrigation 
intensities were 105.89 and 107.38 per cent in drip 
irrigation. Whereas in case of surface irrigation were 
109.77 and 101.46 per cent. The per hectare total 
investment on drip set for kharif cotton was ` 114899.11. 
The important investment items were expenditure on 
purchase of inline lateral (71.08 per cent) followed by 
PVC sub main pipe line (10.06 per cent), PVC main pipe 
line (4.95 per cent), vat (4.67 per cent), screen filter (3.38 
per cent). The per hectare drip set net investment was 
`62050.92 (54.00 per cent). 

The per hectare cultivation cost for kharif cotton 
produced by drip irrigation was ` 104883.74 and it was ` 
89878.77 for surface irrigation. Among the different 
items of cost of cultivation for kharif cotton crop, the 
rental value, hired human labour (male and female), 
family human labour (male and female), Bullock pairs, 
fertilizer, interest on fixed capital, interest on drip set 
investment, depreciation on drip set components, 
machine labour and interest on fixed capital were the 
major items of total cost.

The total human labour per hectare saving was of 
23.21 man-days in the case of drip irrigation as compared 
to surface irrigation. The saving of bullock labour per 
hectare use for drip irrigation was 1.03 pair-days than that 
of surface irrigation.  The highest human labour saving 
was in case of irrigation operation for drip irrigation 
(260.00 per cent). In absolute terms, it was of 16.25 
mandays. As against surface irrigation, the human labour 
saving for weeding was 13.12 mandays for drip 
irrigation.

The kharif cotton productivity was higher by 48.95 per 
cent in case of drip irrigation than that of latter. In respect 
of drip irrigation, the net returns from kharif cotton crop 
were estimated to `7748.45. Such returns were higher by 
`22337.35 than the surface irrigation. In case of drip 
irrigation, the per quintal cultivation cost of kharif cotton 

was `3980.46 and it was `5080.39 in regard to surface 
irrigation. The investment on drip irrigation set was found 
economically viable since BCR was observed more than 
surface irrigation and the per cent increase in net returns 
over the surface irrigation was 46.89 per cent.

The high investment cost, irregular electric supply, 
lack of technical knowledge and lack of training, 
financial assistance not in time, spare parts are costly, 
non-availability of spare parts locally and procedure 
intricacies to obtain loan/subsidy were major problems 
in operation of drip set. The drip farmers pointed out 
minor problems as the lack of immediate repairing 
service at local level, problem of rodents, inconvenience 
to perform inter culturing operations, lack of after sale 
service and cracking of laterals. Based on the study 
results it was revealed that, there is saving in water, 
electricity and labour units under drip irrigation as 
compared to surface irrigation and also more 
productivity under drip irrigation. The farmer in the state 
be encouraged to adopt drip irrigation by continuation of 
government subsidies.

Agricultural land lease market in 
Punjab. Department of Economics and Sociology, 
Punjab Agricultural University, Ludhiana

Major Subject: Agricultural Economics
Major Advisor: 

The study has been conducted to know the behavior 
of agricultural land lease market in Punjab. By using 
multi-stage random sampling technique, a total sample of 
80 farmers covering four district of different zones of 
Punjab were taken for analysis. The data pertained to the 
agricultural year 2015-16. Out of 80 farmers about 60 per 
cent farmers were lesses (leasing-in land) and about 40 
per cent were lessors (leasing-out land). The average 
rental value was the highest in zone-II i.e. Rs 111891 per 
hectare. The zone wise analysis revealed that the average 
leased-in and leased-out area was the highest in zone-III. 
In majority of the sampled farms i.e. 81.25 per cent the 
nature of tenancy agreement was oral. The values of Gini 
ratio with respect to owned land was 0.42 and operated 
area was 0.53 indicating that large category farms were 
increasing size of their operational holdings by leasing-in 
land. So, there existed reverse tenancy system in study 
area. The factors like, lack of resources, old age, migrated 
abroad, less profit in agriculture and shortage of time 
made positive and significant contribution in the land 
lease-out market. On the other hand the factors like 
availability of excessive resources, adjoining or near to 
owned land, large family size and low returns from small 
farms had positively influenced the agricultural land 
leased-in market. Due to high rental values and 
prevalence of reverse tenancy, there is need for regulation 
of land lease market. Legalization of land lease market 

Gurpal Singh. (2017). 

Dr. Jatinder Sachdeva
JEL Codes: Y40
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can be helpful in improving agricultural efficiency by 
enhancing the access of land for optimum utilization of 
labor and available resources.

Amandeep Kaur Randhawa. (2016). Dynamics of land 
use pattern and agricultural production scenario in 
India with particular reference to Punjab. Department 
of Economics and Sociology, Punjab Agricultural 
University, Ludhiana, Punjab

Major Advisor: Dr. P. Kataria
Major Subject: Agricultural Economics

The present study, based on secondary data, was 
conducted to bring forth the overtime changes in land use 

significant coefficient for the period 2000-01 to 2012-13 
implying that the states have started giving the signs of 

JEL Code: Y40

pattern of India with particular reference to Punjab. An 
attempt was also made to carry out the comparative 
evaluation of performance of agriculture and to 
enumerate the potential correlates of land use pattern and 
agricultural performance parameters in 15 major 
agricultural states of India for the time frame, 1980-81 to 
the latest available. India has geographical area of 328.7 
million hectares. A close scrutiny of its land use matrix, 
consisting of three sub-sectors namely ecological sector, 
agriculture sector and non-agricultural sector, revealed 
that three states (Punjab, Haryana and Uttar Pradesh) have 
predominance of agriculture sector (more than three 
fourth of the reporting area).The net sown area of Punjab 
(2.96 per cent of the country's cropped area) accounted for 
97.1 per cent of the state's agricultural land, whereas only 
57.7 per cent of Tamil Nadu's agricultural land was under 
plough indicating divergent patterns followed by states in 
the land use matrix. The cropping intensity of India 
increased from 123.1 per cent in 1980-81 to 138.9 per cent 
in 2012-13, which was far below the level attained by 
Punjab (189.6 per cent) connoting inter-state differentials 
in the utilization of land potential. The agricultural 
production performance assessed from production profile 
of crops crucial for food security, employment potential 
of agriculture, value of output and Net State Domestic 
Product from agriculture and allied on net area sown basis 
also highlighted widespread inter-state differentials. The 
application of Kendall's coefficient of concordance 
testified that the state rankings with respect to selected 
land use and agricultural production parameters were in 
conformity (p<0.05) indicating strong association 
between the land use and agricultural performance 
parameters. The convergence analysis of agricultural 
performance proxied by Net State Domestic Product from 
agriculture and allied activities per hectare of net area 
sown was carried out for the four time periods:1980-81 to 
1989-90, 1990-91 to 1999-00, 2000-01 to 2012-13 and 
overall study period. The results provided strong evidence 
of -convergence as indicated by estimated statistically 

convergence post 2000 at the rate 2.7 per cent per year. 
The analysis has very well established that poor 
performing states have started catching up with the states, 
well known for their agricultural advancement and this 
would in its own right lead to food secure and prosperous 
India.

Kamal Kumar. (2017). An Economic Analysis of 
Production and Marketing of Pulses in Haryana. 
Department of Agricultural Economics, College of 
Agriculture, CCS Haryana Agricultural University, Hisar, 
Haryana

Major Advisor: Dr. J. K. Bhatia
Major Subject: Agricultural Economics
JEL Codes: Y40

Pulses on account of their vital role in nutritional 
security and soil ameliorative properties have been an 
integral part of sustainable agriculture since ages. The 
decrease in production and shrinkage in the area of pulse 
crops in Haryana since inception, as a consequence of 
green revolution and is a cause of great concern. 
Therefore, an attempt has been made in the present study 
to examine the various aspects of pulse production and 
marketing in Haryana with the following objectives: i) To 
workout growth in area, production and productivity of 
pulses, ii) To estimate the costs and returns of pulses iii) 
To study marketing pattern and price spread through 
different marketing channels iv) To identify major 
constraints in the production and marketing of pulses. To 
derive the inferences of the study, the primary data were 
collected from 90 farmers i.e. 45 each from Bhiwani and 
Hisar district. The required data pertaining to marketing 
pattern, costs and margin were collected from various 
intermediaries and used in the analysis by simple tabular 
analysis. On the basis of the nature of data, various 
statistical and economic tools were used for estimation of 
cost and returns of production, marketing costs and 
margins. The decade wise compound growth rates of area, 
production and productivity under pulses in Haryana state 
for the year 1966-67 to 2015-16 has been calculated. The 
area and production of total pulses in Haryana declined at 
a respective compound growth rate of 5.5 and 5.0 per cent 
per annum while its productivity has shown an increase 
by 0.5 per cent per annum, during entire study period. 
Decade wise analysis revealed that negative growth in 
area and production was more prominent during fifth 
decade i.e. (9.09%) and (7.97%) respectively. In the 
production process, average cost of cultivation was found 
Rs. 13500/acre and Rs. 13700/acre in case of moong and 
gram production, respectively. Net profit was Rs. 
1866/acre from moong while that was Rs. 2131/acre from 
gram. Net returns showed an increasing trend with the rise 
in farm size. This established that the large farm was more 
economical. Benefit-cost ratio was 1.14 and 1.16 in case 
of moong and gram production, respectively. In the study, 
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the following four marketing channels i.e.  Producer →
Commission agent→ Processor →  Wholesaler →  
Retailer→ Consumer,  Producer → Village trader →
Processor → Wholesaler →  Retailer→  Consumer, 
Producer → Processor→  Wholesaler→  Retailer →  
Consumer and Producer → Processor→ Consumer.  It 
was observed that producer's share in consumer's rupee 
was highest in channel-IV and marketing cost was highest 
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in channel- II due to more intermediaries. The main 
production constraints noticed were inadequate 
knowledge of recommended packages and practices, 
unfavorable weather condition and non-availability of 
quality water for irrigation. The main marketing 
constraints were price fluctuation, small quantity of 
marketable surplus, non-availability of reliable market 
information system and involvement of large number of 
intermediaries in the marketing.
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