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ABSTRACT
Sorghum is the most important millet among all in terms of its cropped area and food use. Sorghum plays a crucial role in rural food 
security in semi-arid tropics for the world. In the initial years, millet were the part of staple food in India. Unfortunately, slowly the 
contribution of millets in nutritional security of India decreased. Importance of sorghum in meeting the nutritional security of India 
has been realised by several organisation and various efforts were taken to promote sorghum based products. Among various issues 
and challenges faced in promoting sorghum based products, one of the major problem remains is marketing issues. There are 
enough opportunities for value addition in Sorghum. Seasonality and lack of awareness of health benefits of Sorghum has been 
identified as one of the major problems in commercialisation of sorghum and Sorghum based products. 
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INTRODUCTION 
Sorghum, pearl millet, finger millet and other small 

millets are together called as “millets” which are also now 
referred as 'nutritious cereals'. Sorghum is the most 
important millet among all in terms of its cropped area and 
food use. In recent times pearl millet and finger millet are 
also gaining regional importance as food staples. 
Sorghum plays a crucial role in rural food security in 
semi-arid tropics for the world. In the initial years, millet 
were the part of staple food in India. Unfortunately, 
slowly the contribution of millets in nutritional security of 
India decreased. Importance of sorghum in meeting the 
nutritional security of India has been realised by several 
organisation and various efforts were taken to promote 
sorghum based products. Among various issues and 
challenges faced in promoting sorghum based products, 
one of the major problem remains is marketing issues. 
This paper is an attempt to analyse the issues and 
challenges in commercialisation of sorghum based 

products. 
Sorghum based Products and its Nutritional  
Importance 

The nutrient composition of sorghum grain indicates 
that it is a good source of energy, protein, vitamins and 
minerals including trace elements. Sorghum has 11.9 per 
cent of moisture and about 10.4 per cent of protein and a 
lower fat content of 1.9 per cent. The fibre and mineral 
content of grain sorghum is 1.6 per cent. It is a good source 
of energy and provides about 349 K cal and gives 72.6 g of 
carbohydrates (Gopalan et al., 1996). Starch is the major 
carbohydrate of the grain, and the amylose content of 
starch varies from 21 to 28 per cent. Sorghum is also rich 
in dietary fibre (14.3 per cent). Calcium, phosphorous and 
iron content of sorghum is 25 mg, 222 mg and 4.1 mg (per 
100 g of edible portion), respectively (Hosmani and 
Chittapur, 1997). Table 1 illustrate the comparative 
nutritive value of millets with rice and maize.

Sorghum is well known for its nutritional 



importance.Some of the characters which contribute to 
Sorghum as health food are (Rao et al., 2014):

·Gluten free food - Recommended for gluten 
intolerant and celiac patients. 

·Relatively low glycemic index and low glycemic 
load food – Reduces the risk of Diabetes mellitus

·Invisible fat – lowers Low-density lipoprotein 
(LDL) and Improves High-density lipoprotein 
(HDL) cholesterol

·Low calorie food - Beneficial for obesity, 
diabetes and CVD 

·Rich source of antioxidants & polyphenols - 
Reduces oxidative stress and carcinogenic 
properties

·Bile acid & steroid binding properties - 
Beneficial for obesity and CVD 

·Good Source of Nitrilosides-salicylates - Fights 
against Arthritis and Rheumatism 

·Rich in dietary fiber- Beneficial for obesity, 
diabetes, CVD and inflammatory bowel disease 
and acts as a detoxifying agent

·Rich in magnesium - Subdues depression
In today's context where life style diseases have 

become very prominent, Sorghum and sorghum based 
products can prove as a savior for the coming generation. 
Current Status of Sorghum Production in India

Sorghum is third important cereal in India after rice 

and wheat. It is cultivated mainly in two season viz., 

kharifand rabi. Kharif Sorghum is characterized by 

coverage of hybrids producing higher yields while Rabi 

Sorghum predominantly is characterized by improved 

varieties. 
Production of Sorghum in India

In the last 20 years (1995-2015), India on an average 
produced around 7.4 million tonnes of Sorghum from an 
area of 8.6 million hectare. Average productivity during 
the period was -850 kg/ha. There is a minor decline in 
Compounded Annual Growth Rate (CAGR) of area (-3.4 

per cent) and production (-2.5  per cent) during the same 
period. The yield or productivity of Sorghum has 
increased substantially. Average yield during the  last 10 
years was 916kg/ha and in the last five years average yield 
recorded was around 919kg/ha.

It is important to consider that though the area under 
sorghum cultivation is declining from year to year, the 
production levels have not declined drastically owing to 
adoption of improved cultivars. The Compounded 
Annual Growth Rate (CAGR) in yield during the years 
1995-2015 was -0.9 per cent, and during last 10 years 
(2005-2015) it is less than 1 per cent. 
State-wise production of sorghum

Maharashtra is the largest producer of Sorghum in 
India. The state occupies almost 51 per cent of the total 
cultivated area and 50 per cent of the total production of 
Sorghum in the country. Karnataka and Madhya Pradesh 
are second and third largest producers of Sorghum in the 
country respectively. These three states together 
contribute around 78 per cent in the total production. 
Andhra Pradesh, Rajasthan and Tamil Nadu are the other 
major Sorghum producing states in India. 

Productivity of Sorghum in Rajasthan is the lowest, 
mainly because it is grown under rainfed conditions and 
the residue moisture in the soil is lesser compared to the 
other Sorghum producing states.

Total average area under Sorghum in the country 
during 1995-2015 was 8.65 million hectare.

Total average production of Sorghum in the country 
during the year 1995-2015 was 7.34 million tonnes.
Prospective Areas (districts) where Backward 
Linkages as well as Production can be taken up

As per the latest data derived from the Directorate of 
Economics and Statistics, ten districts each in 
Maharashtra and Karnataka and five districts of Andhra 
Pradesh during Rabi season have high potential where 
sorghum food processing can be sustainably taken up 
through sustainable linkages with the farmers. The below 
tables reveals the three years average i.e., 2007-08 to 
2009-10 average in case of Karnataka and 2008-09 to 
2010-11 average in case of Andhra Pradesh and 
Maharashtra. 

The Kharif production is comparatively lesser. Most 
of the districts produced less than a lakh tonnes since they 
are cultivated mostly for fodder purpose and not for food 
purpose. 
Season-wise production of sorghum

The percentage share of kharif and rabiSorghum 
production during last two years is 45:55. Madhya 
Pradesh and Rajasthan are the lead producers of kharif 
sorghum. Area and production during the rabi season is 
almost negligible in both the states
Seasonality versus Quality of sorghum

Though the kharif Sorghum cultivars produce higher 
grain and fodder yields, they are prone to mould due to 
excess or untimely rain at the time of harvest usually 
during October. This affects the grain quality and makes it 

Nutrients /100g Rice Bajra Sorghum Ragi Maize

Energy (K. Cal) 345.0 361.0 349.00 328.0 342.0

Protein (g) 6.80 11.60 10.40 7.30 11.10

Fibre (g) 0.20 1.20 1.60 3.60 2.70

Thiamine (mg) 0.06 0.33 0.37 0.42 0.42

Riboflavin (mg) 0.06 0.25 0.13 0.19 0.10

Niacin (mg) 1.90 2.30 3.10 1.10 1.80

Calcium (mg) 10.0 2.00 25.0 344.0 10.0

Iron (mg) 0.70 8.0 4.10 3.90 2.30

Zinc (mg) 1.40 3.10 1.60 2.30 2.80

Table 1: Nutritive value of millets in comparison with rice 
and maize

Source:  Gopalan et al., 1996

2

Indian J Econ Dev 13(1): 2017 (January-March)



unfit for human consumption. Thus the price of kharif 
grain is lowered due to its poor quality and is increasingly 
diverted for non-food industrial uses almost all the years 
(i.e., atleast thrice in every five years). Current trend of 
kharif Sorghum is mainly determined for the fodder 
requirement from the crop. Introduction of hybrids 
witnessed a major change in Indian Sorghum farming 
specifically in kharif season.

Though the productivity is comparatively lower than 
the rain-bound kharif grain, the rabi Sorghum grain is far 
more superior in quality, due to its maturity in cold 

climate. However, of late some of the rabi Sorghum grain 
is cultivated under protective irrigation yielding almost 
double the quantities. M 35-1 is ruling for a long period 
with excellent grain quality traits though yields are not so 
high. Recently released rabi varieties, Phule series, CSV 
14R and CSV 18 were also better received by farmers. In 
general, due to its better quality, the profit realized by rabi 
grain is almost double to that of kharif grain.

There has been an increase in use of machinery after 
the advent of technology through retrofitting process, 
especially for dehulling after post National Agriculture 
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Figure 1: Average area, production and yield of sorghum in India

Karnataka Maharashtra Andhra Pradesh

District Area Production Yield District Area Production Yield District Area Production Yield

Bagalkot 1.16 1.32 1.16 Ahmednagar 5.23 3.32 0.64 Adilabad 0.21 0.17 0.77

Belgaum 1.30 1.30 1.01 Beed 1.93 1.58 0.82 Guntur 0.04 0.27 6.33

Bellary 0.24 0.30 1.29 Jalna 1.38 1.24 0.90 Kurnool 0.56 1.10 1.90

Bijapur 2.06 1.96 0.96 Jalgaon 0.48 0.73 1.53 Mahabubnagar 0.10 0.09 0.87

Dharwad 0.37 0.25 0.70 Osmanabad 2.74 2.18 0.80 Medak 0.16 0.18 1.07

Gadag 0.60 0.47 0.79 Parbhani 1.68 1.19 0.70

Gulbarga 2.74 2.61 0.96 Pune 4.34 3.07 0.71

Haveri 0.28 0.25 0.89 Sangli 1.80 1.05 0.58

Koppal 0.46 0.27 0.60 Satara 1.44 1.19 0.83

Raichur 1.05 1.34 1.40 Solapur 6.62 3.96 0.60

Table 2: Major Rabi sorghum producing districts of Andhra Pradesh, Maharashtra and Karnataka

Source: Directorate of Economics and Statistics, DAC, MoA, Govt of India
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Innovation Project (NAIP). Subsequent promotion from 
Government of India's Initiative for Nutritional Security 
through Intensive Millet Promotion (INSIMP) 
programme launched across the country, which has a 
component of post-harvest clusters supply to 
beneficiaries the use of machineries technologies 
increased (DSR is technologically backstopping them). 

Andhra Pradesh
6%

Karnataka
18%

Madhya 
Pradesh

7%

Maharashtra
51%

Rajasthan
7%

Tamil Nadu
4% others

7%

Figure 3: Major sorghum cultivating states per cent 
contribution in total average area (1995-
2015)

Source: Directorate of Economics and Statistics, DAC, Ministry of 
Agriculture, Government of India, New Delhi
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Figure 4: Major sorghum cultivating states per cent 
contribution in total average production 
(1995-2015)

Source: Directorate of Economics and Statistics, DAC, Ministry of 
Agriculture, Government of India, New Delhi
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Figure 2: State-wise average area, production and yield of sorghum (1995-2015)

Source: Directorate of Economics and Statistics, DAC, Ministry of Agriculture, Government of India, New Delhi

These prototypes are used by R&D institutes and small 
scale entrepreneurs. The dehuller decorticate outer layer. 
Though it may lead to partial loss of minerals and 
vitamins, such grains can be used for direct food 
consumption; and amenable for product development and 
used for preparation of various Ready to cook 
(RTC)/Ready to eat (RTE) sorghum products which are 
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Karnataka Maharashtra Andhra Pradesh

District Area Production Yield District Area Production Yield District AreaProductionYield

Belgaum 0.30 0.48 1.64 Amravati 0.46 0.47 1.02 Adilabad 0.25 0.38 1.53
Bellary 0.30 0.34 1.18 Beed 0.34 0.30 0.90 Kurnool 0.08 0.23 2.95
Bidar 0.56 0.70 1.28 Buldhana 0.50 0.79 1.59 Mahaboobnagar 0.42 0.31 0.77
Chamarajanagar 0.19 0.12 0.64 Dhule 0.23 0.32 1.35 Medak 0.21 0.21 0.96
Davangere 0.20 0.42 2.18 Hingoli 0.39 0.44 1.12 Rangareddy 0.16 0.17 1.01
Haveri 0.11 0.15 1.46 Jalgaon 0.80 1.73 2.09
Koppal 0.12 0.13 1.14 Latur 1.22 1.32 1.08

Mandurbar 0.28 0.44 1.60
Nanded 1.21 1.10 0.91
Osmanabad 0.62 0.37 0.61
Parbhani 0.62 0.68 1.10
Sangli 0.73 0.71 0.92
Satara 0.46 0.77 1.68

Table 3: Major kharif sorghum producing districts of Andhra Pradesh, Maharashtra and Karnataka
(Area: Lakh ha, Production: Lakh tonnes, Yield: t/ha)

Source: Directorate of Economics and Statistics, DAC, MoA, Government of India, New Delhi

convenient as well as with improved taste benefits. 
The market price of de-hulled grains will be higher 

than the moulded grains. Due to changing scenario of 
sorghum emergence as a commercial crop, it has a good 
potential to be used for various industrial purposes. It has 
already established its ground with regard to use as cattle 
feed, poultry feed and potable alcohol. Thus, kharif 
sorghum grain has primary utilization in poultry, alcohol 
and other industrial sectors and as secondary role as direct 
staple food.
Backward integration and supply chain management

Commercialization of Sorghum as processed product 
has inherent problem of continuous supply of raw 
material throughout the year being a seasonal crop. 
Further owing to requirement of identity preserved grain 
free from adulteration (likely in view of mixture of 
farmer's varieties with the prescribed grain of the 
identified cultivar suitable for an end product. Thus 
quality and quantity are important determinants. 
Currently things are not fully in proper shape as far as 
supply chain management is concerned. However, tested 
models are available and the private and well renowned 
agencies are operating in case of other crops. For Eg. ITC 
(ABD) is working in crops such as Soybean, while they 
have also tested on pilot scale its feasibility in sorghum 
and millets which are low value crops and have low 
marketed surpluses owing to their small holdings. ITC, 
partner with Indian Institute of Millet Research (IIMR, 
formerlyknown as DSR) led initiative under their e-
choupal system extended backward integration in 
sorghum cultivation in Parbhani and Nanded districts for 
five years and undertook buyback procurement at market 
price, bulking and aggregation and storage functions. 
They supplied the produce to processors thus linking 
farmers with the rest of the value chain.

IIMR has provided seeds of improved cultivars 

suitable for specific end products thus technology 
backstopping provided by them, the processing requires 
uniform quality of a particular variety. The contractual 
arrangements between farmers and processors will ensure 
such uniform quality for unhindered reliable and efficient 
production system.
Opportunity of Developing Value Added Sorghum 
Products

Over the years, there has been a drastic change in 
farming, production and consumption of sorghum in rural 
and urban India. Since sorghum is termed as poor man's 
food, the effect is more visible in rural areas. Generally, 
the demand for such crops is higher where the farming is 
cost effective, highly marketable, long shelf life, readily 
processed and that creates employment through food 
processing. Previously, sorghum farmers had little 
interest in cultivation, as there was neither support from 
government policies (like no subsidies as rice, wheat and 
not included in PDS, etc.) nor incentive in terms of higher 
remuneration for its cultivation. Finding market for the 
cultivated grain is so difficult for the farmers making them 
divert to other cereals and cash crops. The grain keeping 
quality is also very low and hence farmers cannot store the 
grain for long season. Rabi season grain is of good quality 
but the yields are very low and the kharif sorghum gives 
high yields but the quality is very poor which is not 
suitable for consumption. 

Primary and secondary processing of sorghum is a 
difficult process that make rural and urban population 
shift to other cereals. These are few reasons for the decline 
in cultivating sorghum by the farmers. A gap analysis 
done by IIMR (formerly DSR) points out the 
inconveniences associated with the existing methods of 
food preparations which are time consuming and involve 
drudgery. This is primarily due to the lack of processing 
interventions in sorghum and millets zones. Also, the 
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Figure 5: Season wise production of sorghum in India

Source: Directorate of Economics and Statistics, DAC, Ministry of Agriculture, Govt of India

absence of processing machinery suitable to mill and 
process them compared to in rice, wheat and corn render 
sorghum cultivation non-remunerative. Thirdly, the 
nutritional merits of sorghum over other fine cereals are 
not exploited due to lack of awareness among the 
consumers. The shift in preference to other foods in urban 
population can be addressed by innovation in secondary 
processing methods under NAIP sponsored project, IIMR 
under Value chain approach, has come up with excellent 
ready-to-cook and ready-to-eat sorghum value added 
products which gained great demand in urban markets 
where there is growing concern for health related 
problems. Some of the products commercialized by IIMR 
includes sorghum rich multi grain atta, sorghum rawa 
(fine and coarse rawa for upma, dosa, idli etc.), extruded 
products (vermicelli and pasta), flaking (breakfast 
cereal), baked products (biscuits and cookies), instant 
mixes (dosa mix, idli mix, peda mix, etc). These products 
are now being successfully commercialized on a pilot 
scale in the city of Hyderabad. IIMR with millets 
promotion as mandate is aggressively promoting these 
technologies for replication and horizontal expansion 
activities targeting private sector either through startup 
entrepreneurs or even big players in the form of 
technology transfer driven process. Thus, a detailed 
business plan is very much required to give understanding 
on potential for investing in the business. 
Value Added Products of Sorghum- The three sorghum 

based product consider for this report are:
A. Jowar based Multigrain atta
B. Jowar based Biscuits
C. Jowar based Flakes

A. Jowar based multigrain flour
Jowar rich multigrain flour is a blend of sorghum and 

other cereals such as wheat, ragi, pulses (black gram dal/ 
soya) fenugreek (methi), and additives such as 
karayagum. The blended flour meets the emerging 
nutritional needs of the people in the wake of preference 
for modern and healthy food habits. Different grains have 
varied advantages. Sorghum and other whole grains and 
pulses add minerals, dietary fiber and nutrients to rotis 
than normal rotis made from wheat/ Jowar. Addition of 
wheat to the dough, makes it pliable, allows better 
shaping and retaining the original wheat roti taste. 
Sorghum rich multigrain flour can be stored for a 
minimum period of two months at ambient temperature.
B. Jowar based biscuits

Biscuits are ready to eat foods. IIMRhas prepared pure 
sorghum biscuits with sorghum flour, trans free fat, sugar, 
naturally identical flavoring substances and baking 
powder. They are rich in protein, fibre, calcium, 
magnesium, iron, zinc and folic acid and less sugar than 
the market products. Pure sorghum biscuits can be stored 
for a period of six months.
C. Jowar based flakes

Sorghum flakes have been developed by IIMRusing 
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edge runner (flaking machine) along with Roaster which 
is used for flaking in paddy. Sorghum flakes, through the 
technology are first of its kind and ready to eat foods, 
white in color and easily digestible. They contained 
higher protein, fibre, calcium, magnesium, iron, zinc and 
folic acid than rice flakes. They can be used for 
preparation of variety of products such as upma or poha, 
porridge, chuduwa, fried and seasoned mixtures etc. 
Sorghum flakes can be stored for four months at ambient 
temperature.
Limitations of the Sorghum Based Product 
Manufacturing
Inconsistent availability of sorghum grain in quantity 
and quality 

Sorghum grain production and utilization as food 
declined in India due to cultivation shift from coarse to 
fine cereals and cash crops. Another important factor is 
government policies towards fine cereals rice and wheat. 
In India, rice and wheat are distributed through Public 
Distribution System (PDS) and that has contributed to 
decrease sorghum and millet consumption. Quality of 
sorghum grain is also essential for food processing. But in 
India only rabi season grain is used for food because of its 
superior quality in terms of bold grain, white in color and 
appeal in taste. Whereas kharif sorghum grains are 
inferior in quality, inferior for food processing as they are 
prone to mould and rust and get deteriorated by rain. 
Seasonal sorghum grain quality also affects the grain 
availability in large quantities for industrial purposes.
Lack of knowledge processing interventions 

Processing technologies and machineries are not 
readily available for sorghum and millets. But lab models 
and prototype machineries were developed at Research 
and Development institutes, Agricultural Universities and 
Home Science colleges. It may be worthwhile to mention 
that, small millets are marketed at large scale in Nasik, 
Maharashtra and also in Teni, Tamil Nadu and these mills 
are capital intensive and the yield is hardly 50 per cent. 
Hence, there is need for development of an integrated 
mill, which can meet the needs of private industries like 
Britannia and Parle.
Inadequate promotional awareness on health aspects

Sorghum and other millets are excellent sources of 
carbohydrates,  proteins,  micronutrients  and 
phytochemicals with nutraceutical properties. They 
contain 7-12 per cent of protein, 2-5 per cent fat, 65-75 per 
cent available carbohydrates and 15-20 per cent dietary 
fiber. Higher level of dietary fiber, micronutrient 
contents, complex nature of carbohydrates and 
phytochemicals with health promoting properties provide 
a place of pride for these coarse cereals as 'healthy 
cereals'. Hence, the image of sorghum and millets as a 
poor man's food could be overcome by developing 
nutritionally and texturally improved products. It may be 
noted that, the urban consumers prefer convenient 
products with desirable taste, texture, color and shelf 
stable at affordable prices. In view of these innovative 

methods of sorghum processing to make these products 
available in more and more user friendly manner deserves 
attention.
Shelf-life of the final product and its comparison to the 
competitor products

Shelf-life of the multigrain atta is two months from the 
date of the manufacturing when stored at ambient 
temperature. Shelf-life of the biscuits is six months from 
the date of the manufacturing when stored at ambient 
temperature. Shelf-life of the flakes is four months from 
the date of the manufacturing when stored at ambient 
temperature.
Advantages of the Jowar based Products

·Complete family product- individual, family, 
young, aged, kids, health conscious and 
traditional

·Healthy product- wholesome nutrition for all 
members of the family, no restriction for 
diabetic/ old/ ill members, energy powerhouse, 
perfect diet management. 

·Perfectly substitutable- No variation in terms of 
preparation, appearance and taste of regular atta.

·Convenience- no extra effort required and time 
consuming

·Addressing both health and taste- 
üAvailable products either positioned “Health 

(cholesterol management and diabetic (Saffola), 
Gluten free, Diabetic) or “Taste” (Ashirvaad, 
Pillsbury, Annapurna etc)

üAvailable biscuits are either positioned “Health 
(digestive, light, nutritious, diabetic) or “Taste” 
(Good day, Hide & Seek, Butter Bite, or loose 
(Nan-Khatai, fresh backed)

State-wise Potential Area/Markets for Launching 
Jowar Products
Industry size estimation
A. Multigrain Atta Industry

·The market size of multigrain atta is very small 
compared to the normal atta market. 

·It is estimated to be around 15-25 thousand tons 
per annum. (on an average 1-1.5  per cent of total 
packed atta industry of India)

·Mostly organized players dominate the segment 
and national brands are available in the market. 

·Few regional players are also there in the market. 
·Multigrain atta is sold at premium. (Ashirvaad, 

Pillsbury, Safola). 
·Growth of this particular segment is estimated to 

be 3- 4  per cent annually. 
B. Biscuits Industry

·Biscuit industry size is estimated to be around 
25-30 lakh tonnes per annum (Indian Biscuit's 
Manufacturing Association (IBMA). 

·About 55-65 per cent of the total volume is 
catered to by the organized players. Glucose 
biscuits constitute 45-50 per cent, followed by 
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Marie to the tune of 10-15 per cent in total 
biscuits consumption basket. 

·Share of cookies is estimated at around 3-4 per 
cent of the total market size.

·Growth of overall biscuit sector has been 
estimated at around 12-15  per cent per annum. 
(Indian Biscuit's Manufacturing Association 
(IBMA)

C. Rice Flakes Industry
·Rice flake market size is estimated to be around 

8-10 lakhs tons per annum. (source: Foretell 
Internal research)

·The unorganized players dominate the segment. 
·No branded players exist in this segment.
·It is sold under private labels in most of the urban 

areas. 
·The consumption growth is estimated to be 5-7  

per cent annually.
S.W.O.T. Analysis of Jowar Food Products

The S.W.O.T Analysis of the jowar food products is 
essential for establishing its uniqueness amongst the 
available products in the market in same category. Few 
clear representation from the Table 6 makes jowar as one 
of the healthy food products because of its nutritional 
content. However it has few weaknesses like its shelf life 
and lack of commercial business model but its 
opportunity gives and advantage and put its potential to 
emerge as one of healthy food products. 

In food product segment like multigrain atta and 
biscuits, consumer are looking for healthy option. The 
awareness bringing the health consciousness as a most 
important factor while purchasing food item. The 
changing life style and with increase in number of 
diseases people are becoming health conscious and trying 
to have healthy foods as a part of their eating habit.
Risk Factor
Availability and accessibility of the Jowar

The availability of Jowar for the production of value 
added and nutritional product is a critical factor. The plant 
needs to have very strong backend integration in terms of 

procurement of the grain. It is advisable that plant should 
be established near the production area. Also, there should 
be integration with the farmers under the contract farming 
agreement in order to have smooth and continuous 
functioning of the plant. The procurement planning and 
mapping of the required quantity should be planned well 
ahead before the start of the season. 

The price fluctuation in the sorghum is also one of the 
critical factors. If crop production goes down, price of 
sorghum grain hit the range of Rs. 4400/quintal. 
Therefore the backward integration in terms of the 
procurement will lead to have better control over the input 
cost for the production. 
Entrepreneurial skills and capabilities

This is also important to highlight this factor as these 
products are premium products in the market and have 
very less market share in terms of regular atta or biscuits 
available in the market. The entrepreneur should have 
very strong business acumen and should be able to lead 
the business from the front. He should have the 
understanding of the market channels and should be able 
to crack the right channel. He should also have 
understanding about the various ways through he can 
procure the sorghum while keeping his operations 
unaffected due to price variation. 
Social Impact of Promation of Value added Jowar 
Products 

The products identified have huge social impact on the 
society. Sorghum based products are more nutritional in 
comparison to the wheat or rice based products. Gluten 
free content makes it right food for the health conscious 
people. It is also recommended to the people having 
diabetes. The children can have healthy food which helps 
in balanced growth and development of their body. This 
can also lead to the increase in area under the cultivation 
and can give the dryland farmers a better price for the 
product which potential is still not recognized by the 
market. The farm family engaged in the sorghum 
production in dryland area can earn good income as the 
product made from sorghum are fetching premium price 
from the market. 

State Areas Supply options Market entry Effort required

Andhra 
Pradesh

Vijayawada, Vizag, 
Kurnool, 

Central 
manufacturing

Easy with low 
marketing cost

Consumer acceptance study with 
launching strategy 

Karnataka Bengaluru, Dharwad, 
Gulbarga, Bidar, 

Central 
manufacturing

Easy with low 
marketing cost

Consumer acceptance study with 
launching strategy

Rajasthan Jaipur, Ajmer, 
Jodhpur, Pali

Outsourcing/ Tie-
up

Easy, moderate 
marketing cost 

Opportunity analysis, Market survey, 
Pre-launch consumer study

Gujarat  Bharuch, Vadodara Outsourcing/ Tie-
up

Easy, moderate 
marketing cost 

Opportunity analysis, market survey, 
pre-launch consumer study

Tamil Nadu Chennai, Coimbatore Central 
manufacturing

Easy with low 
marketing cost

Opportunity analysis, market survey, 
pre-launch consumer study

Table 4: State wise potential markets
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This will also help in the development of sorghum 
based product industry and can provide employment to 
the rural youth by engaging them in the process of 
production, procurement, manufacturing of the products 
and its sales & marketing. 
CONCLUSIONS

Millets are known as Miracle Grains because of its 
nutritional quality. It can play a vital role in dealing with 
nutritional security of many developing as well as 
developed countries. This paper made an attempt to 
identify the potential for boosting Jowar production in 
India. Inconsistent supply of Jowar is identified as one of 
the major constraints in promotion of processed 
products of Jowar. Boosting production of Jowarin both 
Kharif as well as Rabi is the first important step in 
promoting Jowar based products. It is clear that Jowar 
based food products are relatively new to the market. 
Hence it is essential that entrepreneurs develop 
competent marketing skills for sales and marketing of 
these food products. These products also need focused 
marketing activities in terms of above the line or below 
the line(ATL/ BTL). This is essential to develop the 
brand in the market place leading to customer 
preferences towards purchase of these food products. In 

addition, awareness generation about the importance of 
Jowar products as a nutritional food will play a critical 
role in promotion of such products. 

As an alternative strategy to establish sole entrepreneur 
mode tri-partite partnership between the entrepreneur, 
DSR and a big player (who is already in business) is also 
suggested. The entrepreneur will have the role of 
manufacturing standard quality food products, DSR can 
provide him with backward integration for the raw material 
procurement and forward integration by big players 
through development of supply chain for the food products. 
The entrepreneur can act as a contract manufacturer for the 
big companies. The company can be provide technical 
guidance to the entrepreneur for the manufacturing of the 
good quality food products and play the role of marketer in 
which they have develop their expertise. 
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Strength 
?Awareness of Jowar as healthy and nutritious food is 

favorable
?Appealing response for quality certification from NIN
?Strong research and development facility
?Only brand (IIMR's brand 'Eatrite') offering versatile 

product range based on Jowar in the market
?Easy adoptable in terms of appearance, preparation 

and taste when compared to traditional products
?Taste of the product is liked by the respondents
?People are willing to consider the product if “Eatrite” 

launched in the market

Weakness
?Infant brand in the market
?Lack of awareness among the non-traditional respondents
?Lack of commercial business operation, sales/distribution 

network and presence in the market
?Immature economy of scale
?Lack of communication and advertisement about the 

product
?Shelf life of the product is short (1 month)
?The typical Jowar smell has received disliking response 

from non-traditional consumers
?Jowar has difficulties in preparation/cooking for urban 

consumers
?Inferior appearance attribute compared with traditional 

product

Opportunity 
?Growing consumer's eagerness to try new products 

with health benefit is high
?Specialty consumers (diabetic, Obese) are excited on 

favorable result
?Able to substitute traditional product giving variety 

and choice
?Health and Wellness food market size is around Rs. 

10000 crores and expected to grow by CAGR 23% 
(TSMG)

?Increasing disposable incomes, diminishing culinary 
skills and the rising need for convenience would be the 
driving factors of Jowar products in traditional areas. 

Threat 
?Initial hesitation of the retailers to keep the products in non-

traditional areas
?Consistency about the quality is doubtful in consumer's 

mind, as supplier is not a branded Fast Moving Consumer 
Goods (FMCG) supplier 

?Sustainability in the short term is high due to marketing set-
up cost

?Increasing raw material price and uncertainly in the 
production of jowar

?Negative health related perceptions (non-edible varieties for 
some seasons, dental disease issues) 

?The health product segment size is very small and many 
consumers fall in the 'Late Majority' category.

Table 5: SWOT of Jowar Food Products
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Determinants of the Choice of Marketing Outlet among Kinnow 
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ABSTRACT
The study explored the factors influencing the choice of marketing outlets among kinnow farmers in Rajasthan using a sample of 
hundred (100) kinnow farmers from Sri Ganganagar and Hanumangarh districts. The study has shown that, a year increase in the 
experience of kinnow farmer will result in an increase of 1.758 quintals of kinnow sold to pre-harvest contractors.  Again, ̀ 1 India ̀  
increase in the value of kinnow sold to pre-harvest contractor will result in 0.0001 quintal increase of kinnow sold to pre-harvest 
contractors.  A `1 India ` increase the price received by farmer will result in a decrease of 0.080 quintals of kinnow sold to pre-
harvest contractors. A quintal increased in the amount of kinnow produced by a farmer will result in 0.844 increase of kinnow sold to 
pre-harvest contractors. Furthermore, if the difficulty level in looking for buyers increase by 1 level upwards on an interval scale of 
1 to 5 (very easy to very difficult), it decreases the amount of kinnow sold by farmers to pre-harvest contractors by 0.844 quintals. In 
addition, a farmer with a contract will decrease his sales by 53.082 quintals to pre-harvest contractor compared to a farmer with no 
contract prior to marketing of kinnow. Also, a good road leading from the farmers farm to the nearest mandi will result in 23.456 
quintals less of kinnow sold pre-harvest contractor compared to a bad road. Furthermore, a farmer with storage facility will 
decrease about 39.307 quintals of kinnow sold to pre-harvest contractor compared to a farmer who doesn't have storage facility. 
Storage is among one of the major problems farmers faced in marketing of kinnow. Lastly, when the distance from the farmers farm 
to the nearest mandi increases by 1kilometre, it results in an increase of 0.965 quintals of kinnow sold to pre-harvest contractors. 
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INTRODUCTION
Currently, agriculture, forestry and fishing contribute 

13.7 percent to the Gross Domestic Product of India and 
employs about 263,000,000 of the labour force (Ministry 
of Agriculture, 2013). The sector remains the principal 
source of livelihood for more than 58 percent of the 
population though its contribution to the national GDP 
has declined from 14.5 percent to 13.7 percent due to high 
growth experienced in industries and services sectors. 
Nevertheless, the agriculture, forestry and fishing sector 
has showed a growth of 4.6 percent in GDP during 2013-
14, as against the previous year's growth rate of 1.4 per 
cent. Among the horticultural crops, production of fruits 
and vegetables is expected to increase by 3.9 per cent and 
4.1 per cent during the year 2013-14 as compared to 
previous agriculture year.

As the standard of living of a country increases, her per 
capita production and consumption of fruits also 
increases. Consequently, fruit cultivation in India is 
spread over an area of 6.982 million hectares and 
production of 81.3 million tonnes (National Horticulture 
Board, 2013). However the per capita consumption of 
fruits in India is only around 46gm/day against a 
minimum requirement about 92gm/day recommended by 
Indian Council of Medical Research and National 
Institute of Nutrition (Bairwa et al., 2012). 

Major fruit crops produced in India include banana, 
mango, citrus and papaya with 32.6 percent, 22.1 percent, 
12.4 percent and 6.6 percent contributions respectively. 
The total citrus production in India is 11,636,000 metric 
tonnes for 2014-15 production year. 

Rajasthan state in India produced 433,000 metric 



tonnes of fruit in 2013-2013 production year. It is the fifth 
th(5 ) citrus producing state in the country with production 

of 455,000 metric tonnes on an area of approximately 
25,000 hectares which shows contribution of 4.5 percent 
to the national citrus production (National Horticulture 
Board, 2013).  

The major varieties of citrus grown in the state are 
mainly mandarin and kinnow. Sri Ganganagar and 
Hanumangarh are known for kinnow whereas Jhalawar 
for Nagpur mandarin varieties production. Among the 
varieties of citrus produce not only in the state but also in 
the country, kinnow mandarin bears highest place in juice 
content and fruit quality. In the state, kinnow is grown 
mainly in Sri Ganganagar with 8650 hectares area and 
25000 metric tonnes of production followed by 
Hanumangarh district (Anonymous, 2008).

The Government of India realizing the importance of 
the citrus industry, established about 25 years ago the 
National Research Centre for Citrus with the agenda of 
developing and disseminating the required technologies 
for enhanced productivity of quality fruits through 
activities such as development of infrastructure, initiating 
research projects in citrus e.g. distribution of disease free 
planting material to growers and nursery owners etc.  
(Anonymous, 2014).

Rajasthan state which is a beneficiary of the activities 
of National Research Centre for Citrus has comparative 
advantage in the production of kinnow in the districts of 
Sri Ganganagar and Hanumangarth and other districts 
which have irrigated farm lands. However, the state has 
lower competitiveness compared to Haryana and 
neighbouring State Punjab because of inadequate 
infrastructure, high cost of capital, inadequate irrigation, 
poor skills of producers in meeting external quality 
standards, poor logistic management and inadequate 
marketing opportunities for the produce; poorly 
integrated markets which conveys inaccurate price 
information, lack of market intelligence and price 
fluctuations (Singh, 1996). 

Furthermore, researches  done in the past  by Sharan 
and Singh (2002); Kaur and Singh (2010); Jhajhria et al. 
(2010); Mavi et al. (2012) to determine the best and 
efficient kinnow marketing channels for farmers have 
shown farmers selling produce to pre-harvest contractors 
is  not the most efficient marketing channel  among other 
channels. However most farmers in the state and 
neighbouring states such as Punjab (65 percent) and 
Haryana (47.35 percent) sell their produce to pre-harvest 
contractors (Jhajhria et al., 2010; Mavi et al., 2012). 

Notwithstanding this information, no research has 
been conducted to determine the factors influencing 
farmers to sell produce to pre-harvest contractors though 
many researches have proved they are not the most 
efficient. 

The study therefore seeks to find answers to the factors 
influencing the point of sale choices among kinnow 
farmers in the state. 

METHODOLOGY
Sources of Data

Primary data was obtained through the administration 
of structured questionnaire to producers of kinnow. 
Selection of Districts 

Sri Ganganagar and Hanumangarh were purposively 
selected based on the area under production of kinnow in 
the state
Selection of Farmers

Multistage sampling technique was used in selection 
of farmers. In the first stage of sampling, purposive 
sampling was used for selecting potential districts based 
on high level of production of kinnow i.e. Sri Ganganagar 
and Hanumangarh.

The second stage involved purposive sampling of two 
high kinnow producing tehsils from Sri Ganganagar and 
one tehsil of Hanumangarh in consultation with district 
agricultural office. Again, in consultation with the 
districts agricultural offices, the third stage involved 
purposively selecting high kinnow producing villages; 
three (3) villages from each tehsil of Sri Ganganagar and 
Four (4) villages from the one tehsil of Hanumangarth. 
Ten (10) farmers were selected randomly from each 
village from a list of Kinnow growers provided by 
Sarpanch/Gram Sevaks/influencial farmers, thus making 
sixty (60) farmers from Sri Ganganagar and forty (40) 
from Hanumangarh with cumulative number of 100 
respondents or farmers.
Method of Data Analysis

The objective was analysed by the determination of 
the various actors in the kinnow value chain by the 
researchers firstly. After interviewing farmers, the results 
showed about 90 percent of the kinnow farmers sale their 
produce to pre-harvest contractor. Based on this, the 
researchers adopted Tobit model which was the best fit 
model for data from the field to analyse the factors 
affecting the choice of marketing outlet or point of sale 
among kinnow farmers.

The Tobit or censored normal regression model 
assumes that the observed dependent variables for 
observations j = 1,…, n satisfy:

*Where Y  is called a latent variable, the variable of j

primary interest and we do not actually observe this 
*variable for all the observations. The latent variable Y  is j

generated by the classical linear regression model:

Where X  denotes vector of regressors, possibly j

including 1 for the intercept, and B  the corresponding 1

vector of parameters. The model errors U  are assumed to j
2be independently normally distributed: U ~ N (0, q). We j 

*only observe Y  for those observations with positive j

quantity of kinnow in quintals sold to pre-harvest 

* *Y  = max (Y , 0)j j

**Y  = B X  + U , Y  =j 1 j j j

* *Y ifY  > 0j j

*0ifY  £ 0j
[ [

...............................................1
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contractors because of the censoring.
In this model, we assume that the error term is 

normally distributed with zero mean and constant (or 
homoscedastic) variance. To estimate the Tobit model, the 
model uses the method of maximum likelihood (ML) 
(Gujarati, 2012). 

Following from the aforementioned discussion, the 
empirical model for quantifying the factors which 
influence the choice of selling of produce to pre-harvest 
contractors is specified as follows:

*Yj

â X  + â X  +â X +â X +â X + â X â X8 8 9 9 10 10 11 11 12 12 13 13 + 14 14+ 

U …………………………………………2t

*Y = The total quantity of kinnow supplied to pre-harvest j

contractor (continuous variable  in   quintals)
X = Experience in kinnow farming (Continuous variable 1

in years)
X = Number of years of education of farmer (continuous 2

variable in years)
X =Per quintal price received by farmer (continuous 3

variable in )
X = Total kinnow produced in production year 4

(Continuous variable in quintals)
X = Value of kinnow sold to pre-harvest contractor5

X = Difficulty level in looking for buyers (five point 6

interval scale of 1-5))
X = Expertise on grades an standards (five point interval 7

scale of 1-5)
X Contact with extension officers (Dummy, 1= have 8= 

contact, 0=otherwise)
X = Contract farming (Have contract=1, 0=otherwise9

X = Access to market information before sales (have 10

access=1, 0=otherwise)
X Rating of road to Mandi by farmer (1=Good, 11= 

0=otherwise)
X =Storage facilities (Have storage=1, 0=otherwise)12

X = Distance to the nearest Mandi from farm (continuous 13

variable in kilometers)
X = Farm records (keep farm records=1, 0=otherwise)14

Ut = error term

 = â + â X + â X  + â X + â X + â X  + â X  + â X  + o 1 1 2 2 3 3 4 4 5 5 6 6 7 7

`

Justification of variables used in the model
The common marketing outlet of kinnow consists of 

pre-harvest contractors, commission agents, wholesalers 
and retailers and exporters. Choice of a marketing outlet is 
one of the key ingredients to successful marketing of 
kinnow in the state of Rajasthan. This is so because 
different marketing outlets are characterized by different 
benefits (profitability) and costs. The following are the 
possible reasons why farmers choose various marketing 
outlets for their produce.
Access to market information

As poor producers in remote areas become more 
integrated into local and regional markets, the value of 
information to them increases hence the need for it. In 
order to maintain their livelihood strategies and reduce 
their vulnerability in the face of social, economic, and 
environmental challenges, disadvantaged populations 
need enhanced access to market information (Scott, 
2007).

Market failure is more likely to be severe and 
distorting when there is asymmetric information between 
buyer and seller or when relevant market information 
does not exist or is imperfect (Golan et al., 2001). 
Information is essential for farmers, since it allows them 
to allocate resources in a way that reflects relative scarcity 
and meets market demand and help reduce vulnerability. 
However, for markets to work better for farmers, they 
must increase the opportunity to build and acquire assets 
of information. Information must become progressively 
more developed, more complete and more accessible to 
poor people (DFID, 2005).

Information access is a critical need if efforts to 
promote agricultural growth and reduce poverty are to be 
successful. This is because, access to information and 
instant communication with trade partners many 
kilometres away, open up new possibilities for the farmer 
(Lyon, 2004). It is refreshing to understand that 
accessibility to new information technology also has 
positive influence on the decision of whether or not to sell 
through formal markets (Shiimi et al., 2010). 

According to Jari and Fraser (2013), access to market 

District Tehsils Village Sample size Sampling Technique
Sri Ganganagar Sri Ganganagar Mirjawala 10 Purposive sampling and simple random sampling

15 z 10
13 q 10

Padampur 52 R.B 10
50 R.B. 10
1 C.C 10

Hanumangarh Sangaria Makrana 10 Purposive sampling and simple random sampling
Manksar 10
Nokera 10
Satipura 10

Total 100

Table 1: Summary of sampling size of farmers

Source: Author's own computation based on field data, 2015
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information has a positive significance for both formal 
and informal market choices. They reported that an 
increase in formal marketing, resulting from market 
information availability was about twice the increase in 
informal marketing.

Waldie and Nuppenau (2009) also reported that the 
proportion of bananas in their research in Ethiopia sold to 
wholesalers was 5 percent lower for those households 
who have price information knowledge. This is due to the 
fact that price knowledge enables farmers to understand 
that they are better off by selling to cooperatives 
compared to wholesale traders.

On the other hand, producers who are unaware of 
prevailing prices in alternative markets and have 
difficulty in accessing price information sell their produce 
at the farm gate at lower prices (Mabuza et al., 2014). 

In India, Goyal (2008) identified that internet kiosks 
that provide wholesale price information and alternative 
market channels to soybean farmers led to an increase in 
the monthly market price by 1-5 percent.  Jensen (2007) 
argued that cell phone adoption by fishermen in Kerala 
has provided access to different market prices and 
opportunities for them to complete market transactions 
without being physically present. He found that mobile 
phones help fishermen choose a fish market channel 
where they can sell their fish for the highest price (less 
variation), reduce waste by 100 percent and increase 
fishermen's profits by 8 percent.
Lack or inadequate storage facilities

Citrus, with Kinnow as an example are highly 
perishable farm produce, Fraser (1995), if the producer 
faces some uncertainty about selling his/her kinnows due 
to quality considerations, perishability could be of grave 
concern as he/she may either sell at a reduced price or not 
sell at all due to advanced spoilage. 

Producers quest to supply the retail market is 
enhanced by ownership of storage facilities which 
allowed them to store the produce for a couple of days 
before transporting them (Mabuza et al., 2014). One of 
the unique attributes of perishable farm produce like 
kinnow is that although the harvested quantities decline 
over time, from the first flush they can be harvested 
continuously for a period of about a month or more, 
subject to prevailing condition. Therefore, the advantage 
of owning a storage facility or having knowledge of a 
storage technique is that a producer may harvest for a 
couple of days, store and thereafter make a decision  on 
the best  marketing outlet of his or her choice. In addition, 
households with proper storage facilities do not need to 
market their produce immediately after harvest when 
prices are low. They can store their produce and sell when 
prices are higher. Due to lack of storage facilities, most 
smallholder producers are keen to sell produce almost 
immediately after harvest in order to ease congestion, 
leading them to sell their produce at lower prices (Wilson 
et al., 1995).

Expertise on grades and standards
One of the bottlenecks of performance of agricultural 

marketing is poor quality of agricultural produce 
(Wolday, 1994), however consumers demand high quality 
for the goods they buy. In addition, they will not buy food 
products unless there is a guarantee that they are safe to 
eat (Kherallah and Kirsten, 2001).  Somano (2008) found 
that milk quality was one of the factors that determined 
traders' price setting for milk and butter in Ethiopia. 
Emergence of quality standards and food safety 
requirements constrained farmers in developing 
countries, those countries exporting fresh food item face 
increasing constraint to access markets all over the world 
(Ruben et al., 2007). When households acquire expertise 
in grades and standards, they prefer selling their produce 
in the more paying formal markets, in order to cover costs 
associated with acquiring the expertise (Reardon and 
Barrett, 2000). 

Most smallholder crops have no clearly defined 
grades and standards and, therefore, cannot meet the 
consumers' demands (Reardon and Barrett, 2000). 
Produce from smallholder farmers do not meet certain 
market grades and standards because the farmers lack the 
knowledge and resources to ascertain such requirements. 

Due to uncertainty on the reliability and quality of 
their goods, they usually cannot get contracts to supply 
formal intermediaries such as shops and processors 
(Benfica et al., 2002) hence sell mostly at farm gate as 
price takers. 
Access to extension contact

Mussema and Dawit (2012) found that the quantity of 
red pepper produced and extension service had positive 
and significant influence on market participation and 
choice of marketing channels. This is because farmers 
who have contact with extension agents are more likely to 
have knowledge about production, quality, and price of 
inputs and information on markets and output prices of 
poultry (Zeberga, 2010). 

Overa (2006) also argued that because information is 
costly and access to it is unequal, producers obtain it 
from a variety of sources; these include wholesalers, 
radio, extension agents, and especially through social 
networks. 
Farm Size

Farmers of the smallest farms normally choose 
traditional market outlets (Benedek et al., 2014). Per 
capita land size had positive and significant effect on 
market participation. Land under vegetables was 
significant and positively related to choice of market 
channel. The logit coefficient for land under vegetables 
was 0.732 and its exponential beta was 2.080, implying 
that the odds of selling cabbages to non-wholesale market 
channel were 2.080 times higher than the odds of selling 
to other-wholesale market channel. Thus the odds of 
selling to non-wholesale market channel would increase 
by 108 percent with an increase in land under vegetables 
by one unit (Xaba and Masuku, 2013).
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Value Addition
Prices of primary agricultural produce have fallen 

steeply, but retail prices for the same packaged, cut and 
processed products in industrial countries, have increased 
(Robbins, 2005). This means that value adding activities 
can influence farmers' choice marketing outlet which will 
bring additional income to the farmer. Value adding can 
be in the form of grading, sorting, cutting, packaging in 
standard weights and processing of produce (Mather, 
2005). Lack of value adding and agro-processing is part of 
missing markets amongst farmers in marketing. 
Agricultural produce from farmers especially 
smallholder farmers usually are poorly packaged. With 
few exceptions, most smallholder farmers cannot add 
value to their produce because they do not know its 
importance and lack processing technology (Louw et al., 
2007). 

Furthermore, conditions in our markets are not 
conducive for fresh produce, contributing to perishability 
and loss of produce. Also, produce sold under poor market 
conditions may not be attractive to consumers, putting 
farmers at risk of losing customers. Fresh produce tend to 
have a limited shelf life, therefore, they cannot be stored 
for longer periods. That implies that such produce needs 
to be processed or to be sold while it is still fresh. However 
whether farmers have the expertise of processing is a 
problem in most developing countries.

According to Shiimi et al. (2010), producers only 
choose the best quality of cattle to sell through the formal 
markets and discard the rest for home consumption or to 
the informal markets which again provides evidence of 
value addition importance in the choice of point sale. 
Distance to nearest market from farm

Transportation cost increases with increased distance 
from farm and also related to the condition of road. Bad 
road tends to increase the transportation cost and so 
farmers will prefer a very low transportation cost if they 
cannot completely avoid it. An increase in the distance 
from orchard to the closest city, the producer's tendency to 
sell his/her products in the fruit and vegetable market 
increases while the utility of direct sale being decreased 
(Mojaverian et al., 2014). This surprising result was 
because in their research, the sale price difference in these 
two marketing channels is negligible. 

Kinnow farmers in the state are generally price takers 
partly due to the level of transaction costs likely to 
increase if they need to travel long distances to reach their 
point(s) of sale (Pingali et al., 2005). Farmers who have 
their orchards far away from the market suffer from high 
transportation cost and the other marketing operations 
costs such as warehousing. Under such situations, 
farmers' tendency to sell their products when still in the 
garden cannot be underestimated (Mojaverian et al., 
2014).  According to the attained results, an increase in 
the distance decreases the profitability of selling in the 
market. 

Ogunleye and Oladeji (2007) argued that, cocoa 

farmers make choices of market channels for produce 
based on time of payment, mode of payment, price of 
product, distance from farm, transportation cost and 
grading of product. They concluded that the delay 
between when produce are sold and when payments are 
made is an important negotiation cost that influences the 
choice of an outlet for cocoa farmers. Delay in payment 
discouraged farmers from the choice of an outlet. 
Distance to market was significant and negatively related 
to market channel choice. Thus the odds of selling to non-
wholesale market channel would decrease by 4.7 percent 
with an increase in distance by one unit (Xaba and 
Masuku, 2013).
Years of Experience of Farmer

The more experienced orchardists have less 
tendencies of selling their products in the market 
(Mojaverian et al., 2014). Producers of different varieties 
of mandarin, i.e. Unshiu or Satsuma, Kinnow as well as 
local varieties are more inclined to pre-sell their fruits 
(Mojaverian et al., 2014). 

Younger farmers were expected to be more 
adventurous and less risk averse than older farmers 
(Knowler& Bradshaw, 2007). Younger cabbage growers 
are more likely to sell to non-wholesale market channel 
because they are more adventurous and less risk averse 
than older farmers (Xaba and Masuku, 2013). Their 
empirical results show that, the odds of selling to non-
wholesale market channel would decrease by 9.5 per cent 
with an increase in age.  The age of the farmer, quantity of 
baby corn produced and education are important 
predictors of the choice to sell vegetables to NAM Board 
market channel instead of selling to other-wholesale 
market channel. The choice of farmers to sell vegetables 
to the NAMBoard market channel instead of selling to 
other wholesale market channels was influenced by 
farmers' age, quantity of baby corn produced, and level of 
education. While the choice to sell to non-wholesale 
market channel over other wholesale market channels 
was influenced by age of the famer, distance to market, 
membership in market organization, and marketing 
agreements (Xaba and Masuku, 2013). 

Tshiunza et al. (2001) found a negative association 
between age and market supply in Nigeria.  There was a 
relationship between the ageof the cattle producer and the 
quantity of cattle at a time. The older cattle producers 
were likely to sell a large quantity of cattle at a time 
(Shiimi et al., 2010). This is because, a relatively young, 
educated and innovative group of small-scale farmers are 
interested mostly in selling at the newly introduced 
farmers markets than older ones (Mojaverian et al., 2014). 
Also, an increase in the experience of orchardist, the 
utility of direct sale is decreased and the orchardist tends 
to sell his/her products in the fruit and vegetable market 
(Mojaverian et al., 2014).
Quantity of production per season

Fafchamps and Hill, (2005) have established that 
farmers who produce in large quantities are more likely to 
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travel to the market in search for relatively higher 
exchange prices. Thus farmers who produced relatively 
more had a high likelihood of selling to the retail market.

A study by Tsourgiannis et al. (2007) revealed that 
farm/farmer characteristics are associated with the 
selection of a particular livestock and milk marketing 
channel. Factors such as price, loyalty, speed of payment, 
personal relationships and volume of production, degree 
of isolation, farm area, size of flock, farmer's age and debt 
level influences the sheep and goat farmers in the Region 
of Emetric Tonnesh in Greece to select a livestock and 
milk marketing channel. Again, they noted that the choice 
of milk marketing the channel especially processing 
plants channel was positively influenced by the volume of 
milk produced by the farmers per day. 
Transportation and Market Infrastructure

Road infrastructure and transport availability have 
influence on smallholder market participation, especially 
if they are located a distance from the consumption 
centers (Jari and Fraser, 2013). According to Bachmann 
and Earles (2000), one of the most important constraints 
facing agricultural markets is transport infrastructure and 
the need to reduce transport. Majority of villages in rural 
areas are served by an inadequate and poorly maintained 
road network (Montshwe, 2006). The poor conditions of 
roads, which are often impassable during the rainy 
season, have an adverse effect on the transportation of the 
produce. 

Commenting on the importance of road infrastructure, 
Minot (2007) showed that the choice between traders is 
negatively related to the distance to market sites. He 
argued, that because a great deal of the trade in 
agricultural products happens in regular market sites 
while only a minority happens in the village itself. Hence, 
the closer the village is to a market site, the higher the 
probability that farmers will have choice between traders. 

Difficulty encountered in organizing transport 
significantly influences farmers to sell their perishable 
farm produce at the farm gate. This is because; producers 
who supply the retail market are required to travel, 
whereas a majority of those who sell at the farm gate 
rarely transport their produce (Mabuza et al., 2014).

Makhura (2001) investigated the transaction costs 
barriers in market participation of smallholder farmers 
found that marketing by smallholder farmers was 
constrained by poor infrastructure, distance from the 
market. The study found that some producers in Omusati 
and North West of Oshikoto have to transport their 
animals over distances of more than 330 km. As a result 
livestock often loses weight during transportation. The 
situation is worsened by the poor road network from 
livestock production area as some places cannot be 
accessed by trucks. Trucks often get stranded while on the 
way, particularly during the rainy seasons. The problem to 
transport cattle to a meat company called MeatCo had the 
biggest impact on the decision of whether or not to sell 
cattle through the formal markets. Most cattle posts are 

situated deep in the forests, with dense vegetation along 
single, narrow roads, fit for small vehicles only. In most 
cases trucks get stuck in hanging branches of trees along 
the road, causing massive damage to vehicles. 
Consequently, transportation cost is blatantly transferred 
on to the cattle producers (Shiimi et al., 2010). 

There was sufficient evidence (significance value of 
0.013) to support that the availability of good market 
infrastructure is likely to encourage households to market 
their produce through informal channels (Jari and Fraser, 
2013).  Road infrastructure and transport availability 
have an influence on smallholder market participation, 
especially if they are located distant from the 
consumption centers (Gabre-Madhin, 2001).

Inability to transport produce in time may result in 
produce spoilage and losses. In addition, unavailability of 
reliable private transport may increase transport costs, 
which in turn increases transaction costs amongst 
smallholder farmers (Zaibet and Dunn, 1998). These high 
costs will then reduce the incentive to move away from 
the farm gate sales. 
Number of Years of Education of Farmer

Education has a significant positive influence on 
market participation (Fuller et al., 2004). Education 
enhances managerial competencies and successful 
implementation of improved production, processing and 
marketing practices, Marenya and Barret (2006) making 
it possible for farmers to meet quality standards of the 
sustainable vegetable marketing channel (Xaba and 
Masuku, 2013). This is because; the higher educational 
level achieved the higher the chances of adopting a new 
marketing channel due to new knowledge exposure. 
Pingali et al. (2005) reported that the time taken to search, 
process and act on market information decreases with 
better education.

Education can have influence on the marketing 
channel used as most cattle producers interviewed did not 
know how proper grading system works (Shiimi et al., 
2010). It was found that education had a significant and 
positive effect on the quantity of milk marketed in 
Ethiopian highlands. Also, Gani and Adeoti (2011) found 
that in Nigeria, farmers' market participation decision was 
positively influenced by the level of education. However, 
Lapar et al. (2002) found that formal education of the 
household head was negatively associated with market 
participation. They explained that the phenomena might 
have been caused by the risk aversion nature of educated 
household heads that diverted their attention to other 
business.
Price of Kinnow Offered by Actors at the Point of Sale 
of Farmer

As citrus price rises, producers also sell the products in 
the market rather than selecting the pre-sale method or 
sell to local dealers (Mojaverian et al., 2014). Orchardists 
whose produce consists of either orange or mandarin are 
more intended to sell their fruits in place (the garden) 
(Mojaverian et al., 2014), while producers of the other 
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types of citrus (except orange and mandarin), that is, 
lemon, sour orange, grapefruits, etc. are inclined to sell 
their products in the market (Mojaverian et al., 2014).

Artukoglu et al. (2008); Tsougiannis et al. (2008) 
noted that the choice of the marketing channel by dairy 
farmers heavily depended on the price offered by that 
channel. Marketing channels that offered price premiums 
to farmers received lot milk compared to those channels 
which were offering low prices. 

Jaleta (2007) showed that inadequate market channels 
and poor information regarding price were among factors 
affecting commercialization of agriculture. Furthermore, 
Emana and Gebremedhin (2007) in their study on market 
chain analysis argued that the marketing of horticultural 
crops is affected by inadequate local markets, poor 
pricing system, lack of local markets to absorb supply, 
low produce prices, excess of intermediaries, and poor 
marketing institutions and coordination of farmers. 
Contract Agreement

The logit coefficient for marketing agreement was 
3.693 and its exponential beta was 40.166, implying that 
the odds of selling to non-wholesale market channel is 
40.166 times higher than the odds of selling to other-
wholesale market channel. Thus the odds of selling to 
non-wholesale market channel would increase by 3916.6 
percent with the presence of a marketing agreement 
(Xaba and Masuku, 2013). This said relationship is 
attributed to the quick payment process under contract. A 
positive and significant (0.047) relationship was found 
between formal market participation and the availability 
of contractual agreements. The relationship implied that 
households tend to increase in formal market 
participation with the availability of contractual 
agreements. 
RESULTS AND DISCUSSION

Table 3 shows Tobit regression analysis output using 
the variables presented in Table 2. Log likelihood value of 
-456.664 is of the fitted model. It is used in the likelihood 
ratio chi-square test of determining whether all predictors' 
regression coefficients in the model are simultaneously 
zero.

Number of observations value of 100 indicates the 
number of observations in the dataset for which all of the 
response and predictor variables are non-missing.

2LR c (14)  is the likelihood ratio (LR) chi-square test  
which shows that, at least one of the predictors' regression 
coefficient is not equal to zero.  The number in the 
parentheses indicates the degrees of freedom of the chi-
square distribution used to test the LR Chi-Square statistic 
and is defined by the number of predictors in the model 
which are fourteen (14).

2Prob> c is the probability of getting a LR test statistic 
as extreme as, or more so, than the observed statistic under 
the null hypothesis; the null hypothesis is that all of the 
regression coefficients are simultaneously equal to zero.  
In other words, this is the probability of obtaining this chi-
square statistic (520.490) or one more extreme if there is 

in fact no effect of the predictor variables.  This p-value is 
compared to a specified alpha level, our willingness to 
accept a type I error, which is typically set at 0.05 or 0.01. 
The small p-value from the LR test, <0.000, leads to the 
conclusion that, at least one of the regression coefficients 
in the model is not equal to zero. The parameter of the chi-
square distribution used to test the null hypothesis is 
defined by the degrees of freedom in the mentioned 
earlier, chi2 (2).

2The pseudo R  value of 0.363 is called McFadden's 
pseudo R-squared. Tobit regression does not have an 
equivalent to the R-squared that is found in OLS 
regression; however, many people have tried to come up 
with one.  There are a wide variety of pseudo-R-square 
statistics. Because this statistic does not mean what R-
square means in OLS regression (the proportion of 
variance of the response variable explained by the 
predictors) the researcher just mentioned the value of the 
pseudo R square.

From the Table 3, the results show experience of 
farmer is significant at 5 percent level. The results shows 
that a year increase in the experience of kinnow farmer 
will result in an increase of 1.758 quintals of kinnow sold 
to pre-harvest contractors. This could be attributed to 
volatility of kinnow price in the production areas hence 
farmers safe bet has always been to sell to pre-harvest 
contractors. The knowledge of such phenomenon 
increases with increase experience in the kinnow industry.

Again, ̀ 1 India

0.080 quintals of kinnow sold to 
pre-harvest contractors. The results indicate, farmers will 
ordinarily sell their produce to other actors they get higher 
margins from and really it might be not pre-harvest 
contractors.

A one quintal increased in the amount of kinnow 
produced by a farmer will result in 0.844 increase of 
kinnow sold to pre-harvest contractors. This shows that as 
the amount of kinnow production increases, the amount of 
kinnow farmers sell to pre-harvest contractors than actors 
of the kinnow value chain also increases.

Furthermore, if the difficulty level in looking for 
buyers increase by 1 level upwards on an interval scale of 
1 to 5(very easy to very difficult), it decreases the amount 
of kinnow sold by farmers to pre-harvest contractors by 
0.844 quintals. The result is not surprising because most 
farmers depend on pre-harvest contractor for the sales of 
their produce. These pre-harvest contractors are readily 
available during the peak season to buy produce from 
farmers hence farmers have its easy in getting their 
produce sold. 

In addition, a farmer with a contract will decrease his 
sales by 53.082 quintals to pre-harvest contractor 
compared to a farmer with no contract prior to marketing 
of kinnow. This could be attributed to the fact that 

 ̀  increase in the value of kinnow sold 
to pre-harvest contractor will result in 0.0001 quintal 
increase of kinnow sold to pre-harvest contractors. 

A ̀ 1 India ̀  increase the price received by farmer will 
result in a decrease of 
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majority of the farmers that have contracts do not sell their 
produce to pre-harvest contractors because their contracts 
are with other actors of the kinnow value chain.

Also, a good road leading from the farmers farm to the 
nearest mandi will result in 23.456 quintals less of kinnow 
sold pre-harvest contractor compared to a bad road. This 
result is not surprising as most wholesalers apart from 
farmers complained of the bad nature roads leading to 
farmers farms hence sometimes difficult in carting the 
produce to major places of sell and for consumption.

Moving further, a farmer with storage facility will 
decrease about 39.307 quintals of kinnow sold to pre-
harvest contractor compared to a farmer who doesn't have 
storage facility. Storage is among one of the major 
problems farmers faced in marketing of kinnow. Most 
farmers are not privilege with storage facility and coupled 
with high perishability of kinnow, farmers with no storage 
facility will consider actors who are readily available 

which mostly are pre-harvest contractors to sell their 
produce to.

Lastly, when the distance from the farmers farm to the 
nearest mandi increases by 1kilometre, it results in an 
increase of 0.965 quintals of kinnow sold to pre-harvest 
contractors. Due to the bulk nature of kinnow and 
problems of marketing of kinnow because of unstable 
prices, farmers who are mostly risk averse will consider 
pre-harvest contractors to sell their produce when the 
distance of the road from market to their farm is far.
CONCLUSIONS AND RECOMMENDATIONS

The study has shown that, a year increase in the 
experience of kinnow farmer will result in an increase of 
1.758 quintals of kinnow sold to pre-harvest contractors. 
Again, `1 India increase in the value of kinnow sold to 
pre-harvest contractor will result in 0.0001 quintal 
increase of kinnow sold to pre-harvest contractors. A ` 1 
India increase the price received by farmer will result in 

` 

` 

Variable Description Measurement Expected sign

Kinnow supplied to pre-
harvest contractor

The total quantity of kinnow 
supplied to p-reharvest 
contractor

Quintals

Independent variables
Experience in kinnow 
farming

Number of years in kinnow 
farming

Number of years (+/-)

Education Number of years of education Number of years (-)

Farmer price Price received per quintal Indian ` (-)
Total kinnow produced Total kinnow produced  in a 

year
Quintals (+/-)

Value of kinnow to pre-
harvest contractor

Quantity * price per quintal 
received by farmer

(+/-)

Buyers availability Difficulty level in looking for 
buyers

1=very easy
2=easy
3=average
4=difficult
5=very difficult

(-)

Expertise Expertise on grades an standards 1=very poor
2=poor
3=average
4=good
5=very good

(-)

Extension contact Contact with extension officers Dummy (1=contact, 0=otherwise) (-)

Contract agreement Contract agreement with buyers Dummy (1=contract agreement, 
0=otherwise)

(-)

Access to market 
information

Access to market information Dummy (1=have access, 
0=otherwise)

(-)

Rating of road Rating of road to Mandi by 
farmer

Dummy (1=Good , 0=otherwise) (-)

Storage facility Farmer having storage facility Dummy (1=Have , 0=otherwise) (-)
Distance Distance to the nearest Mandi Kilometres (-)
Farm records Keep farm records Dummy (1=keep farm records, 

0=otherwise)
(-)

Table 2: Description of variables used in the Tobit regression model

Source: Author's own computation, 2015

18

Indian J Econ Dev 13(1): 2017 (January-March)



Variable Coefficient Standard error t-value P value

Experience in kinnow farming 1.758 0.854 2.060** 0.040
Education of kinnow farmers 0.953 1.370 0.700 0.490
Value of kinnow sold to pre-harvest contractor 0.0001 0.000 4.600* 0.000
Farmer price -0.080 0.025 -3.170* 0.000
Total kinnow produced 0.844 0.037 23.080* 0.000
Difficulty level in looking for buyers -10.127 3.684 -2.750* 0.010
Expertise on grades and standards -3.492 4.739 -0.740 0.460
Extension contact -4.797 8.158 -0.590 0.560
Contract agreement -53.082 14.938 -3.550* 0.000
Access to market information 0.562 7.456 0.080 0.940
Rating of road -23.456 11.627 -2.02** 0.050
Storage facility -39.307 14.401 -2.730* 0.010
Distance to nearest Mandhi 0.965 0.437 2.21** 0.030
Farm records -8.785 11.532 -0.760 0.450
LR Chi 2(14)
Prob>Chi2

2Pseudo R
Log likelihood
Number of observations

520.490
0.000
0.363

-456.665
100.000

Table 3: Tobit regression estimates of point of sale to pre-harvest contractors

Source: Authors computation based on field data, 2015, NB: Significance; 1 percent=*, 5 percent=**.

a decrease of 0.080 quintals of kinnow sold to pre-harvest 
contractors. The results indicate, farmers will ordinarily 
sell their produce to other actors they get higher margins 
from and really it might be not pre-harvest contractors. A 
1 quintal increased in the amount of kinnow produced by a 
farmer will result in 0.844 increase of kinnow sold to pre-
harvest contractors. This shows that as the amount of 
kinnow production increases, the amount of kinnow 
farmers sell to pre-harvest contractors than actors of the 
kinnow value chain also increases.

Furthermore, if the difficulty level in looking for 
buyers increase by 1 level upwards on an interval scale of 
1 to 5(very easy to very difficult), it decreases the amount 
of kinnow sold by farmers to pre-harvest contractors by 
0.844 quintals. 

In addition, a farmer with a contract will decrease his 
sales by 53.082 quintals to pre-harvest contractor 
compared to a farmer with no contract prior to marketing 
of kinnow. Also, a good road leading from the farmers 
farm to the nearest mandi will result in 23.456 quintals 
less of kinnow sold pre-harvest contractor compared to a 
bad road. 

Furthermore, a farmer with storage facility will 
decrease about 39.307 quintals of kinnow sold to pre-
harvest contractor compared to a farmer who doesn't have 
storage facility. Storage is among one of the major 
problems farmers faced in marketing of kinnow. Most 
farmers are not privilege with storage facility and coupled 
with high perishability of kinnow, farmers with no storage 
facility will consider actors who are readily available 
which mostly are pre-harvest contractors to sell their 
produce to.

Lastly, when the distance from the farmers farm to the 

nearest mandi increases by 1kilometre, it results in an 
increase of 0.965 quintals of kinnow sold to pre-harvest 
contractors. Due to the bulk nature of kinnow and 
problems of marketing of kinnow because of unstable 
prices, farmers who are mostly risk averse will consider 
pre-harvest contractors to sell their produce when the 
distance of the road from market to their farm is far.

In the context of policy implications, first the 
Government of Rajasthan and India should invest in cold 
storage warehousing, road infrastructure, processing 
factories and other infrastructure to be able to enable 
farmers to either store their produce for better prices or 
sell to different actors who can offer better prices. 

Second the government should endeavour to give 
transportation subsidies to farmers whose farms are far 
away from major markets to encourage them to sell their 
produce to other actors other than pre-harvest contractors.

Furthermore, government should introduce minimum 
support price for kinnow especially during the peak 
periods to enhance farmers bargaining power when 
selling of produce. Government should also in 
conjunction with various agricultural offices train farmers 
in grades and standards needed by exporters and other 
actors who offer higher prices than pre-harvest 
contractors. Finally, research should be conducted to 
determine the potential of processing kinnow into other 
products which have longer shelf life so as to limit the 
direct sales of produce to pre-harvest contractors.
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INTRODUCTION
It is the well documented fact that the inflation and 

growth of an economy are interrelated. So, the main 
objective of the researchers in economics is to understand 
and measure this relationship to suggest the effective 
economic policies for the sustainable growth of an 
economy. In the globalized economic scenario, the main 
concern of emerging and developing economies is to 
control the inflation and keep it as low as possible as many 
researchers have found that there exist a significantly 
negative relationship between Growth and inflation see 
for example Barro (1991); De Gregorio (1991); Fischer 
(1993); Smyth (1994);  Sbordone and Kuttner (1994); 
Barro (1995). Now, the question is how low the inflation 
rate should be to achieve the desired economic growth. 
Several studies have been conducted in establishing the 
relationship between the economic growth and inflation 
for various countries in the world and in India also. 
However, in this area of research the real interest is not 
only establishing the relationship but also knowing the 
level of inflation to promote the growth of an economy.  
Researchers, policy makers and academicians have 
focused their attention in finding the threshold / optimum 
level of inflation rate for the healthy growth of economy. 
However, this threshold rate is not the same for all 

countries. The World Bank has suggested different 
threshold levels for different categories for instance, for 
industrialized or high income countries 1-3 per cent, 
under developed or middle income countries it is 7-11 per 
cent and for developing or low income countries above 14 
per cent for optimum growth of an economy (Khan and 
Senhadji, 2001).

Many empirical studies have been under taken to find 
the threshold level of inflation in many countries by using 
time series data as well as panel data. The notable studies 
in this area of threshold inflation are Sarel (1996) and 
Khan and Senhadji (2001) under the similar frame work 
with a different econometric methodologies for a cross 
section of countries. However, their findings are different 
for example, for developing countries, Sarel (1996) and 
Khan and Senhadji (2001) found that the threshold 
inflation rate as 8 and 12 per cent respectively. Several 
other studies such as Drukker et al. (2005) and Pollin and 
Zhu (2006) found high threshold rates at around 19 and 18 
per cent, respectively. Espinoza et al. (2010) found that 
the threshold inflation rate could be about 9 per cent for 
the sample period 1960 to 2007covering 165 countries. 
This diversified finding has driven the researchers to take 
up the county specific studies to know the threshold level 
of inflation for their economies.



There are some country specific studies in different 
countries to find threshold level of inflation for example, 
Mubarik (2005) analyzed data on Pakistan for the period 
1973–2005 and found that the threshold level of inflation 
is about 9 percent. The threshold level of inflation was 
3.89 per cent for Malaysia, Lee and Wong (2005) 
estimated threshold values 7.25 and 9.6 per cent for 
Taiwan and Japan respectively. Salami and Kelikume 
(2010) found the 8 per cent threshold level for Nigeria. 
Bhusal and Silpakar (2011) have estimated 6per cent 
threshold value for inflation in Nepal. Cooray (2013) 
finds the threshold inflation in the range of 7.4-9.6 per 
cent for Sri Lanka.

In India, many studies have been undertaken to 
establish the relationship between inflation and growth of 
an economy (Rangarajan (1998); Mallik and Chowdary 
(2001); Singh and Kaliarajan (2003); Salian and 
Gopakumar (2010); Bhaduri (2013) but few were 
attempted to know the threshold value of inflation for 
Indian economy. The  Chakravarthy  Committee, 1985 
first  made  reference  to  this  low  or  threshold  rate  of 
inflation  for  India and suggested  that inflation rate of 4 
per cent would be appropriate. Kannan and Joshi (1998) 
empirically estimated threshold inflation rate for Indian 
economy at 6 per cent. Also by Samantaraya and Prasad 
(2001) who estimated the threshold at 6.5 percent which is 
in consistent with findings of Rangarajan (1998), a range 
of 5 to 7 percent and Kannan and Joshi (1998) at 6 per 
cent. Recently, Singh (2010) has empirically found the 
threshold rate of inflation also at 6 per cent. Mohanty et al. 
(2011) found the threshold value in the range of 4- 5.5 
percent by using quarterly data for the period 1996 – 97 to 
2010-11.

In this paper we are making an attempt to reexamine 
the relationship between inflation and growth of an 
economy and also to find threshold level of inflation by 
using the annual series from 1971-2012. This paper is 
organized as follows. We give the data and methodology 
in section 2. In section 3 we present the empirical results 
of the study and section 4 concludes.
DATA, VARIABLES AND METHODOLOGY

The annual data from 1971 to 2012 used in this study 
has been obtained from The Reserve Bank India (RBI) 
Handbook of statistics on the Indian Economy. We have 
calculated the growth rates of GDP (GRGDP) at constant 
prices 2004-05 as a base year.  The rate of inflation 
(INFR) is computed using the Wholesale price index 
(WPI). The threshold rate of inflation is defined with the 
help of dummy variable which takes the values 0 when the 
actual inflation rate is less than or equal to the 
experimental threshold value 1 when the actual inflation 
rate exceeds the experimental threshold rate of inflation.
Stationarity Tests

As the stationarity condition is a prerequisite for any 
time series analysis, here we used Augmented Dickey 
Fuller (ADF) test to assess the order of integration in this 
study.

The ADF test consists of estimating the following 
regression equation with trend and intercept.

The null hypothesis in the above equation is that H0: 
=0; i.e. there is a unit root i.e., time series is not stationary.
Cointegration Test

Macroeconomists build time series models for testing 
economic theories, for forecasting and for policy analysis. 
In order to establish the long run equilibrium of these time 
series variables. We employ the Cointegration test. The 
commonly used technique is Johansen and Juselius's 

thCointegration test. Let us consider the P  order vector 
autoregression model.

Where Y  is an n x 1 vector of variables that are integrated t

of order one and t is and n x 1 vector of innovation. This 
can be rewritten as

where          and

If the coefficient matrix ð gas reduced rank r < n, then there 
exists n x r matrices á and â each with rank r (the number of 
cointegrating  relationships) such that p =ab' andb'y  is t

stationary. The elements of á and â are known as the 
adjustment parameters in the vector error correction 
mechanism and each column of â is a cointegrating vector.

Johansen and Juselius (1990) proposed two tests viz. 
trace test and maximum Eigen value test. The test 
statistics are given as

thHere T is the sample size and lis the i  largest t 

canonical correlation. The trace test tests the null 
hypothesis of r cointegrating vectors against the 
alternative hypothesis of n cointegrating vectors. The 
maximum Eigen values test on the other hand, tests the 
null hypothesis of r cointegrating vectors against the 
alternative hypothesis of r + 1 cointegrating vectors.
OLS Estimation

For determining the threshold value of inflation, we 
used the Ordinary Least Squares (OLS) method (Mubarik 
(2005); Bhushal and Silpakar (2011). The following 
equation is used to find the threshold level of inflation for 
Indian economy for the period 1971 to 2012. 

Threshold= dummy variable (D). The Dummy variable 
(D) is defined as follows.

)

...... (2.2.1)

...... (2.2.2)

...... (2.2.3)

...... (2.2.4)
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Where and are the actual, experimental inflation rates 
respectively.
Empirical Analysis

Various descriptive statistics are calculated of the 
variables under study in order to describe the basic 
characteristics of the variables and is given in Table 1:

From Table 1 we can see that the average rate of GDP 
growth was 5.51 per cent and the average rate inflation 
was 7.74 per cent during the study period. The maximum 
growth of 10.16 per cent was experienced during the year 
1988 and the least growth was -5.20per cent, which 
indicates the negative growth of Indian economy during 
the period 1979. The highest rate of inflation 25.20per 
cent was observed during the year 1974 and the lowest 
was -1.09per cent in 1975. This negative inflation rates 
indicates the deflation situation in Indian economy. Also 
we can observe that the inflation rate is more volatile than 
the GDP growth during the study period from the measure 
of coefficient of variation. 

Low inflation and sustainable GDP growth has been 
one of the main concerns of the Indian economy in the 
recent decades. In addition, during last two decades the 
economy has undergone a significant structural 
transformation. Ever since the economy has liberalized 
from 1991 to 2012, GDP growth was hovering around 
7per cent, while y-o-y average wholesale price index-
inflation was close to 7per cent (Fig.1). During 2006 and 
2008, the economy experienced much higher growth 
rates and inflation remained relatively low in the range 
5-6per cent till global financial crisis adversely affected 
growth-inflation dynamics. After the financial crisis in 
2008, growth rates in India gained momentum much 
faster and at the same time inflation went up 
significantly. Therefore, from this one can observe that 
the dynamics of growth-inflation nexus in India is not 

straight forward.
In order to know the order of integration of these 

variables we performed Unit Root tests by employing 
ADF test with trend and intercept (Table 2). These results 
show that the GRGDP and INFR are level stationary i.e. 
GDP and inflation are first order integrated time series. 

The results of the Johansen and Juselius's 
cointegration analysis are presented in the Table 3 and 4 
respectively. Both trace statistic and maximum 
Eigenvalue statistic suggests that there is a long run 
relationship between GDP and inflation at 0.05 level of 
significance.

The estimated regression results of the various 
threshold levels of rate of inflation on growth rates of 
GDP were provided in Table 5. From the Table 5 we 
observe that at a low threshold level of 4 to 5.5per cent, the 
rate of inflation is not showing any significant impact on 
the growth rates. However, the threshold level of 6 and 6.5 
per centshowing some significant impact on GDP. 
Moreover, we observe that at the threshold level of 6.5 per 
cent, the coefficient of determinants is maximum. Also, 
we note that the rate of inflation is significantly negatively 
related to GRGDP. From this analysis we can conclude 
that the threshold level of 6.5 per cent inflation is suitable 
for sustainable GDP growth of Indian economy.  This is 
also in consistent with the results of Kannan and 
Joshi(1998), Samantaraya and Prasad (2001). However, 
more recently Mohanty et al. (2011) estimated the 
threshold level of inflation at 4 to 5.5 per cent by using 
quarterly data. 

Particulars GRGDP INFR

Mean 5.507530 7.737857

Median 5.653427 6.875000

Maximum 10.15998 25.20000

Minimum -5.201383 -1.090000

Std.Dev. 3.089222 5.115157

Coefficient of Variation 5.6 6.6

Skenewess -1.078814 1.430935

Kurtosis 4.827689 5.541096

Jarque-Bera 13.99267 25.63307

Probability 0.000915 0.000003

Table 1: Summary of statistics

Variable ADF test 

Statistic

Test critical values (per cent)

1 5 10 

GRGDP -7.735316 -4.198503 -3.523623 -3.192902

INFR -4.893842

Table 2: Results of unit root tests
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Hypothesized No. of CE(s) Eigen value Trace statistics 0.05 critical balue
**Prob. 

*None 0.485618 37.21717 15.49471 0.0000

*At most 1 0.233285 10.62562 3.841466 0.0011

Table 3: Unrestricted Cointegration Rank Test (Trace)

 Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

Hypothesized No. of CE(s) Eigen value Trace statistics 0.05 critical balue **Prob. 

*None 0.485618 26.59155 14.26460 0.0004

*At most 1 0.233285 10.62562 3.841466 0.0011

Table 4: Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

 Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

Threshold level (Percent) Variable Coefficient Standard error t-statistic Probability 2R

4 INF -0.2735 0.1019 -2.6814 0.0107 0.1591

Threshold4 1.3068 1.3832 0.9448 0.3506

constant 6.5347 1.1195 5.8368 0.0000

4.5 INF -0.2818 0.1054 -2.6727 0.0109 0.1605

Threshold4.5 1.2247 1.2512 0.9788 0.3337

constant 6.7552 0.9652 6.9986 0.0000

5 INF -0.2713 0.1104 -2.4559 0.0186 0.1504

Threshold5 0.8411 1.2078 0.6964 0.4903

constant 7.0263 0.8870 7.9214 0.0000

5.5 INF -0.2413 0.1139 -2.1184 0.0406 0.1409

Threshold5.5 0.2645 1.2017 0.2201 0.8269

constant 7.2051 0.8592 8.3852 0.0000

6 INF -0.3063 0.1168 -2.6223 0.0124 0.1637

Threshold6 1.2575 1.1930 1.0541 0.2983

constant 7.1593 0.8224 8.7053 0.0000

6.5 INF -0.3179 0.1189 -2.6719 0.0109 0.1682

Threshold6.5 1.3874 1.2040 1.1523 0.2562

constant 7.2407 0.8152 8.8817 0.0000

7 INF -0.2760 0.1219 -2.2632 0.0293 0.1478

Threshold7 0.7436 1.2326 0.6033 0.5498

constant 7.2714 0.8254 8.0886 0.0000

Table 5: Estimation of model using OLS (Sample 1971-2012): Dependent variable GRGDP
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CONCLUSIONS
One of the important objectives of macroeconomic 

policy makers is to achieve higher growth of economy at a 
relatively low rate of inflation for a sustainable growth of 
an economy. In this context, several studies have been 
conducted to find the threshold level of inflation in the 

long run growth with different econometric models. 
Consideringthe annual data for the period 1971 to 2012 
this paper examines the relationship between growth and 
inflation in India and to find the threshold level of 
inflation. In the literature, there are several methods to 
identify the threshold inflation. For this study we have 
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used the Johansenand Juselius's cointegration test for long 
run relationship between GDP growth and the rate of 
inflation and found to be they are cointegrated. Also we 
used OLS regression to identify the threshold level of 
inflation and the results suggest that the rate of inflation is 
6.5 per cent as a threshold level during the study period in 
India. 
REFERENCES

Barro, R. (1991). Economic growth in a cross-section of 
countries. Quarterly Journal of Economics, 29(3), 371-
388.

Barro, R.J. (1995). Inflation and economic growth. Working 
Paper No. 5326. National Bureau of Economic Research. 
Cambridge: Massachusetts Avenue.

Bhaduri, S.N. (2013). Revisiting the growth-inflation nexus: 
A wavelet analysis. MSE Working Paper, 77. Retrieved 
from http://www.mse.ac.in/rbimacropdf/Paperper 
cent20-per cent2077per cent20.pdf

Bhusal, T.P., & Silpakar, S. (2011). Growth and inflation: 
Estimation of threshold point for Nepal. Economic 
Journal of Development Issues, 13-14, 131-138.

Cooray, N.S. (2013). An empirical analysis of inflation-
growth nexus in developing countries: The case of Sri 
Lanka. IUJ working paper. Retrieved from 
http://nirr.lib.niigata-u.ac.jp.

De Gregorio, J. (1991) .The effects of inflation on economic 
growth: Lessons from Latin America. IMF Working 
Paper. Retrieved from http://papers.ssrn.com

Drukker, D., Pere Gomis-Porqueras, & Paula, H.V. (2005). 
Threshold effects in the relationship between inflation 
and growth: A new panel-data approach. Working 
Paper. Retrieved from www.mpra.ub.uni-muenchen.de.

Espinoza, R.A., Prasad, A., & Leon, H.L. (2010). Estimating 
the inflation-growth nexus: A smooth transition model. 
IMF Working Paper, 76, 1-23.

Fischer, S. (1993). The role of macroeconomic factors in 
growth. Journal of Monetary Economics, 32, 485-512.

Johansen, S., & Juselius, K. (1990). Maximum likelihood 
estimation and inference on co-integration with the 
application to the demand for money. Oxford Bulletin of 
Economics and Statistics, 52, 169-210.

Kannan, R., & Joshi, H. (1998). Growth-inflation trade-off: 
Empirical estimation of threshold rate of inflation for 
India. Economic and Political Weekly, 33(42/43), 2724-
2728.

27

Khan, M.S., & Senhadji, A.S. (2001). Threshold effects in the 
relationship between inflation and growth. IMF Staff 
Papers, International Monetary Fund, 48(1), 1-21.

Lee, C.C., & Wong, S.Y. (2005). Inflationary threshold 
effects in the relationship between financial 
development and economic growth: Evidence from 
Taiwan and Japan. Journal of Economic Development. 
30 (1), 49-69.

Mallik, G., & Chowdary, A. (2001). Inflation and economic 
growth: Evidence from four South Asian countries. 
Asia-Pacific Development Journal, 8(1), 123-135.

Mohanty, D. Chakraborty, A.B., Das, A., & John, J. (2011). 
Inflation threshold in India: An empirical investigation. 
RBI Working Paper Series, 18, 1-17.

Mubarik, Y.A. (2005). Inflation and growth: An estimate of 
the threshold level of inflation in Pakistan. SBP-
Research Bulletin, 1(1), 35-44.

Pollin, R., & Zhu, A. (2006). Inflation and economic growth: 
A cross-country non-linear analysis. Journal of Post 
Keynesian Economics, 28, 593-614.

Rangarajan, C. (1998). Development, inflation and 
monetary policy. In: Ahluwalia, I.S. and Little, I.M.D. 
(ed). India's economic reforms and development. 
Oxford, UK: Oxford University Press, 48-72.

Salami, D., & Kelikume, I. (2010). An estimation of inflation 
threshold for Nigeria 1970-2008. International Review 
of Business Research Papers,  6(5), 375-385.

Salian, P., & Gopakumar, K. (2010). Inflation and economic 
growth in India: An empirical analysis. Retrieved from 
http:// www.igidr.ac.in.

Samantaraya, A., & Prasad, A. (2001). Growth and inflation 
in India: Detecting the threshold level. Asian Economic 
Review, 43, 414-420.

Sarel, M. (1996). Nonlinear effects of inflation on economic 
growth. IMF Staff Papers, International Monetary 
Fund, 43, 199-215.

Sbordone, A., & Kuttner, K. (1994). Does inflation reduce 
productivity? Economic Perspectives, 18(6), 2-14.

Singh, K., & Kalirajan, K. (2003). The inflation-growth 
nexus in India: An empirical analysis. Journal of Policy 
Modeling, 25(4), 377-396.

Singh, P. (2010). Searching threshold inflation for India. 
Economics Bulletin, 30(4), 3209-3220.

Smyth, D.J. (1994). Inflation and growth. Journal of 
Macroeconomics, 16(2), 261-270.

Guptha and Rao: An empirical analysis of growth and threshold inflation in India



28

Indian J Econ Dev 13(1): 2017 (January-March)



Indian Journal of Economics and Development

Volume 13 No. 1: 29-38

January-March, 2017

DOI: 10.5958/2322-0430.2017.00005.1

www.soed.in

Do Caste, Religion and Education Matter in Slums: Evidence from 
Selected Slums in Faridabad

ABSTRACT
This paper examines whether caste, religion and education explain household differences in income and expenditure in the slums. 
Based on data collected from the selected slum households in the Faridabad the study exhibited  the difference in household income 
and expenditure are not explained by caste, religion and education. The study investigates whether income and expenditure undergo 
changes with passage of time in the selected slums of different ages and find that slums differed significantly in income and 
expenditure by their age but these differences are explained by intensity of work efforts and not by caste, religion, and education. 
With passage of time housing, sanitation, hygiene, education, and citizen services improve in slums but it does not guarantee better 
income and consumption standards. 

Keywords
ANOVA, inequalities in slums, slums, 

JEL Codes
C93, I24, O18, R23

 income and expenditure in slums, urbanisation, 

Laxmi Narayan

Government PG College, Mahendergarh, Haryana-123029

Email: laxmi_narayan70@yahoo.com

Received: September 10, 2016 Accepted: January 16, 2017

29

INTRODUCTION
The problem of the slum is a major challenge for urban 

development as well urban planning. The phenomenon of 
slum expansion is a complicated one as the slums are 
continuously growing with a continuous and 
unpredictable change in their rate of growth. A further 
hurdle in planning is that the nature of these slums and 
their expansion is also constantly and unexpectedly 
changing. It is a known and well acknowledged fact that 
socio-economic conditions vary from slum to slum and 
within a slum also. It is important to understand whether 
the differences in income and expenditure are influenced 
by caste, religion and educational background of the head 
of household. Slums are often heavily populated by 
historically disadvantageous castes (Das, 1997; Gupta et 
al., 2009; Tsujita, 2009). Scheduled Castes (SCs) are 
over-represented in slums, with one out of every five 
slums residents belonging to SC, compared to just over 
one out of 10 for urban India as a whole (Census, 2011). 
Religion and caste are important factors in slums as they 
may affect income and expenditure pattern of households. 
Das (1997) observed that occupational pattern of slum 
households is influenced by region, caste or community. 
Muslims have an overwhelming presence (59.2 per cent) 

in the lower-level self-employed sector in Surat slums. 
While 54.5 per cent of Hindus are engaged in 'better 
placed' jobs (white collar, blue collar and textiles) only 
24.7 per cent Muslims are placed in these jobs. The share 
of SCs (50.9 per cent) and STs (47.7 per cent) are much 
higher than Muslims. It is found that caste is associated 
with income and both caste and income are associated 
with the type of house, size of house, covered area, 
number of rooms and attached facilities and utilities in the 
house (Sandhu, 1998). The socio-economic conditions 
differ by caste and religion. The conditions of 
disadvantageous castes in slums are worse than the other 
castes (Antony and Maheshwaran, 2001; Shiri, 1999) and 
same is the case with religion. De and Nag (2014) 
reported that Muslim population falls at the bottom of the 
economic strata with 10 per cent placed at the lowest 
MPCE group. The percentage of people in the top MPCE 
group (more than ̀ 1500) is highest for the Hindu general 
caste. De and Nag (2014) observed discrimination in 
provision of even basic services like water. Their study 
found that chances of sufficient water supply reduce by at 
least 16 per cent for Muslim households and by at least 26 
per cent for wards represented by the Muslim councilor. 
Roy and Bhagat (2013) observed that among slum 



households, the family structure is independent of caste 
and religious affiliation, but is strongly dependent on age 
and educational levels of the head households.
METHODOLOGY 

The study is based on the data collected from 450 
households, 150 households each from three selected 
slums of Faridabad, using interview schedule by systemic 
random sampling. During data collection interviewer 
explained each question and its context to the respondents 
to avoid language and translational difficulties, as well as 
misunderstandings. The responses to the quantifiable 
questions were asked in class intervals first and then 
asked to specify the figures. The three selected slums are 
Prem Nagar, Shiv Colony and P. Nagar. The slums were 
selected on the basis of age structure and homogeneity of 
physical environment so as to neutralize the locational 
differences. Based on the collected data income and 
expenditure details for all three slums were obtained. As 
main objectives of the study were to analyse whether slum 
characteristics changes with passage of time, that is, with 
age of the slum. The inter-slum differences in income and 
expenditure were analysed using Multiple ANOVA. 
Finding significant inter-slum differences in income and 
expenditure, we analysed possible contributing factor for 
these differences, testing for religion, caste, education and 
age. The testing procedure is as follows: 
One way of finding out whether inter slum differences are 
significant was to apply standard t-test for difference of 
means of two samples. But Brown (2013) emphasizes 
when you have more than two means to compare, it's not 
valid just to compare all possible pairs with t-tests. 
Instead, you follow a two-stage process: 
i. Are all the means equal? A computation called 

ANOVA (analysis of variance) answers this question. 
ii. If ANOVA shows that the means aren't all equal, then 

which means are unequal, and by how much?
iii. We need to carry out post-hoc test to know this (post 

hoc meaning a follow-on test after the ANOVA). 
There are many ways to answer above question (and 
they give different answers), but here we have used a 
process called Tukey's HSD (Honestly Significant 
Difference) as available in IBM SPSS Statistics-19. 
For analyzing difference in means for Income, 

Expenditure and other variables, the study used ANOVA 
procedure for testing the hypothesis of difference of means:
H : ì  = ì  = ì  where ì is mean of the 0 Prem Nagar Shiv Colony P.Nagar

variable tested
H : two or more means are different from the others1

Whenever, we get significant difference between 
means, than post-hoc analysis was carried out to look for 
the groups having similar means if any by pair wise 
analysis. 
RESULTS AND DISCUSSION
General Characteristics of Households

The distribution of respondents for different slums by 
age group, economic status of households, religion, caste 
and educational qualification are presented in Table 1 to 4. 

The distribution of respondents by age group shows that 
majority of the respondents were above 45 years of age 
(37.8 per cent). Only 6.7 per cent of the respondents were 
less than 25 years of age. Wide differences in age 
composition across slums exist. Shiv Colony has 87.3 per 
cent of the respondents below poverty line. Out of these 
only 12.2 per cent have BPL cards (Table 2).

The perusal of Table 3 shows that slums differ 
considerably with regard to religion. Overall 72.4 per cent 
of the respondents are Hindu and 27.6 per cent Muslim. 
The oldest slum P. Nagar has mostly Hindu respondents 
whereas Prem Nagar has 54.7 per cent of Muslim 
respondents and Shiv Colony has 34.0 per cent Muslim 
respondents. SC constituted 44.6 per cent of the 
respondents followed by OBC (34.0 per cent). Prem Nagar 
near sector-17 has 54.0 per cent SC households whereas P. 
Nagar has only 27.3 per cent. There exist wide inter-slum 
differences. Prem Nagar has only 2.7 general caste 
households. It may be pertinent to note that SC constitutes 
20.4 per cent of the slum households. As per 2011 census, 
Haryana stand third highest in terms of proportion of SC 
population in total slum population (29.9 per cent). Punjab 
slums has highest percentage of SC (39.8 per cent) 
followed by Tamilnadu (32.0 per cent). The surveyed 
slums have much higher proportion of SC population. 

It was found that 69.3 per cent of the respondents have 

Slum name Whether BPL Having BPL card

Yes No Yes No

Prem Nagar 105

(70.0)

45

(30.0)

64

(60.9)

41

(39.1)

Shiv Colony 131

(87.3)

19

(22.7)

16

(12.2)

115

(87.8)

P. Nagar 120

(80.0)

30

(20.0)

45

(37.5)

75

(62.5)

Total 366

(81.3)

94

(18.7)

125

(35.1)

231

(64.9)

Table 2:  Distribution of respondents by economic status

Source: Primary Field Survey, 2011-12.
The figures in parentheses are percentage of total

Below 25 25-34 35-45 Above 45

Prem Nagar 08
(05.3)

36 
(24.0)

60
(40.0)

46
(30.7)

Shiv 
Colony

17
(11.3)

64
(42.7)

35
(23.3)

34
(22.7)

P. Nagar 05
(3.3)

15
(10.0)

40
(26.7)

90
(60.0)

Total 30
(6.7)

115
(25.6)

135
(30.0)

170
(37.8)

Table 1: Distribution of respondents by age group
(Years)

Source: Primary Field Survey, 2011-12.
The figures in parentheses are percentage of total

Slum name
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no formal education (Table 4). Only 6.2 per cent of the 
respondents are matriculate. Educational status of the 
respondents demonstrated wide difference across slums. 
P. Nagar has 12.7 per cent of matriculate heads whereas 
other two slums have only around 3 per cent. The colony 
near Khedi Pul Prem Nagar is lagging behind in terms of 
educational qualification of head.

For better understanding of the social life of slum 
dwellers, we need to look at their occupational structure. 
Slum dwellers are employed in the works like drivers & 
conductor, domestic help, laborers, Rickshaw pullers, 
helper, regular employment, Jamadar, peon, Self-
employed like fruit vendor, vegetable, selling sundry 
items. In all the slums taken together, 33.3 per cent are 
regular wage earners, 22.4 per cent are salaried job 
earners, 21.8 per cent are casual labourers, 17.1 per cent 
are self-employed. The distribution of the head by 
occupation is presented in Table 5. There are marked 
inter-slum differences and most of the slum households 
do not have access to a dependable source of income.
Income and Expenditure

Income and expenditure patterns of slum dwellers are 
important indicators of their socio-economic conditions 
as they capture outcome of their economic activities and 
level of living. So, study collected data on total 

expenditure, expenditure by broad categories on routine 
monthly consumption expenditure and exceptional 
expenditure. Reference period for most of the items was 
taken as preceding month but in some cases it was taken a 
year and yearly figures were converted into monthly 
figures. Collection of data relating to income, expenditure 
and saving was a difficult task as slum dwellers never 
keep record and track of their income and expenditure. 
Most of the respondents were of the view that they never 
give much weightage to the future. They spend most the 
money as they come and do not have any definite future 
plans. So it was difficult to obtain creditable data on 
income, expenditure and savings. Another problem faced 
was over statement and understatement of figures. In 
some cases, respondents were cross questioned many 
times for obtaining figures of their income and 
expenditures. 

The results presented in Table 6 show distribution of 
households by monthly expenditure. 24.4 per cent of the 
household has monthly expenditure between `4000-
`5000 whereas 16.2 per cent households have 
expenditure in the class `5000-`6000. Mean expenditure 
per household is `5365.6 and per capita expenditure is 
`925.1 with a coefficient of variation of 34.3. Per capita 
monthly expenditure is highest in Shiv Colony followed 
by P.Nagar and Prem Nagar. There exist significant inter-
slum differences in the distribution of households 
according to monthly expenditure. Prem Nagar colony 
has 30.7 per cent households in the class `3000-`4000 
whereas only 8.0 per cent households fall under this 
category in Shiv Colony and a nominal 1.3 per cent in P. 
Nagar. Significant portion (34.0 per cent) households in P. 
Nagar has expenditure between ̀ 5000-`7000. Variability 
in expenditure is maximum in case of Prem Nagar slums. 
Households spend 81.7 per cent of their income on 
various food and non-food items. This is maximum in 

Caste Religion

SC/ST OBC General Hindu Muslim

Prem Nagar 81
(54.0)

65
(43.3)

04
(02.7)

68
(47.3)

82
(54.7)

Shiv Colony 76
(50.7)

33
(22.0)

41
(27.3)

114
(76.0)

36
(34.0)

P. Nagar Colony 44
(29.3)

55
(36.7)

51
(34.0)

144
(96.0)

06
(4.0)

Total 201
(44.6)

153
(34.0)

96
(21.3)

326
(72.4)

124
(27.6)

Table 3: Distribution of respondent by caste and religion

Source: Primary Field Survey, 2011-12.
The figures in parentheses are percentage of total.
Due to round off, the total of percentage may not sum to 100

Slum name

No 
education

Primary Middle Matriculate

Prem 
Nagar

116 
(77.3)

12 
(8.0)

11 
(7.3)

11
(7.3)

Shiv 
Colony

98 
(66.7)

33 
(22.0)

14 
(9.3)

05
 (3.1)

P. Nagar 
Colony

97 
(64.7)

20 
(13.3)

14 
(9.3)

19 
(12.7)

Total 312 
(69.3)

64 
(14.2)

39 
(8.7)

28 
(6.2)

Table 4: Distribution of respondents by qualifications

Source: Primary Field Survey, 2011-12.
1. The figures in parentheses are percentage of total.
2. Due to round off, the total of percentage may not sum to 100.

Slum 
name

Prem 
Nagar

Shiv Colony P. 
Nagar

Total

Self employed 15
(10.0)

24
(16.0)

38
(25.3)

77
(17.1)

Salaried 47
(31.3)

27
(18.0)

27
(18.0)

101
(22.4)

Regular wage 
Eearner

54
(36.0)

54
(36.0)

42
(28.0)

150
(33.3)

Casual labour 23
(15.3)

33
(22.0)

42
(28.0)

98
(21.8)

Not employed 06
(4.0)

07
(4.7)

00
(0.0)

13
(2.9)

Other 05
(3.3)

05
(3.3)

01
(0.7)

11
(2.4)

Total 150
(100.0)

150
(100.0)

150
(100.0)

450
(100.0)

Source: Primary Field Survey, 2011-12.
The figures in parentheses are percentage of total

Table 5: Distribution by type of occupation (head)

Particular

31

Narayan: Do caste, religion and education matter: Evidence from selected slums in Faridabad



case of P.Nagar and minimum in case of Shiv Colony. 
Data presented in table are depicted in Figure 1.

A cursory look at Figure 1 reveals that household 
expenditure in P.Nagar slum is generally higher and for 
Shiv Colony it is generally lower. Most of the households 
have expenditure between `4000 to `6000. Data 
presented in Figure 2 shows percentage distribution of 
households according to per capita expenditure for 
particular households. To measure the households falling 
Below Poverty Line (BPL), we need to have poverty line. 
For this purpose, the data is divided in two parts, one 
having household MPCE below `1169, the official 
poverty line for Haryana (adjusted for price) in 2011-12. 
Data presented in Figure 2 shows that 75.8 per cent of 
households in all slums are BPL households. Slum wise 
data shows that Prem Nagar has 84.4 per cent of the 
households falling below poverty line and Shiv Colony 
has 39.7 per cent households below poverty line. Figure 2 
shows that maximum number of households expends 
between ̀ 500 to ̀ 1000.  

Data presented in Table 7 depicts monthly household 
income. The monthly income of a family is defined here 
as the earnings, cash and kind, received by all members of 
the family during past one month. Depending upon the 
nature of economic activities, income of the households 
varied for different families. It is clear from coefficient of 
variation (C.V.) that dispersal of income about the mean 
level is much higher in Prem Nagar than in Shiv Colony.  

The results reveal that 16.4 per cent of the households 
have monthly income between ̀ 4000-`5000 and 16.7 per 
cent have monthly Income between `5000-`6000. 
Average monthly household income is `6641. Average 
monthly household income is `7649 in case of P. Nagar 
whereas it is `5737 in the case of Prem Nagar. The per 
capita average income is `1145 for all slums combined. 
Per capita income is highest in the case of Shiv Colony 
which is youngest of the slums studied. 

Figure 3 and 4 shows percentage distribution of 
households by per capita income. Data shows that 36.7 
per cent of the households have per capita income 
between `500 to `1000. Majority of the households have 
per capita income between `500 to `1500. New Slum 
Shiv Colony has higher per capita income than other two 
old slums. Significant inter-slum differences were 
observed in the distribution of households by per capita 
income. 

The results presented in Table 8 reveals that average 
hours worked by employed workers is 9.8 hours for males 
and 5.6 hours for females. Mean number of days worked 
in a month is 25.7 for male workers and 26.0 days for 
female workers. Prevalence of child labour was also 
observed in the surveyed slums. For all three slums taken 
together, 47 male children and 28 female children below 
14 years of age were found to be working. This means that 
6.5 percent of total male workers and 20.6 per cent of 
female workers are below the age of 14 years. Average 
income of male worker is ̀ 3788 and for female worker is 

Expenditure class 
(`)

Prem 
Nagar

Shiv 
Colony

P. 
Nagar

Total

Less than 3000 32
(21.3)

12
(8.0)

02
(1.3)

46
(10.2)

3000-4000 46
(30.7)

12
(8.0)

03
(2.0)

61
(13.6)

4000-5000 33
(22.0)

57
(38.0)

20
(13.3)

110
(24.4)

5000-6000 09
(6.0)

27
(18.0)

37
(24.7)

73
(16.2)

6000-7000 12
(8.0)

25
(16.7)

39
(26.0)

76
(16.9)

7000-8000 09
(6.0)

06
(4.0)

34
(22.7)

49
(10.9)

Above 8000 10
(6.0)

11
(7.3)

15
(10.0)

36
(7.8)

Mean Exp. 4709 5150 6419 5426

Coeff. Of Variation 41.9 28.0 23.9 34.3

P.C. Exp. 827.8 1147.0 961.0 935.5

Exp.  as per cent of 
Income

82.1 78.8 83.9 81.7

Table 6: Distribution of households by routine monthly 
expenditure

Source: Primary Field Survey, 2011-12.
*    The figures in parentheses are percentage of total.
** Due to round off, the total of percentages may not sum to 100

Expenditure
class (`)

Prem 
Nagar

Shiv 
Colony

P. Nagar Total

less than 4000 29
(19.3)

06
(4.0)

04
(2.7)

39
(8.7)

4000-5000 47
(31.3)

12
(8.0)

15
(10.0)

74
(16.4)

5000-6000 20
(13.3)

33
(22.0)

22
(14.7)

75
(16.7)

6000-7000 16
(10.7)

55
(36.7)

15
(10.0)

86
(19.1)

7000-8000 10
(6.7)

16
(10.7)

24
(16.0)

50
(11.1)

8000-9000 05
(3.3)

14
(9.3)

29
(19.3)

48
(10.7)

9000-10000 12
(8.0)

06
(4.0)

15
(10.0)

33
(7.3)

above 10000 11
(7.3)

08
(5.3)

26
(17.3)

45
(10.0)

Mean Income 5737 6538 7649 6641
C.V. 41.9 28.6 37.9 36.5
P.C. Income 913.5 1456.1 1145.1 1145.0

Table 7: Household monthly income from all sources

Source: Primary Field Survey, 2011-12.
1.  The figures in parentheses are percentage of total.
 2.  Due to round off, the total of percentages may not sum to 100
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Figure 1: Percentage distribution of households by monthly expenditure 
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Source: Plotted from data presented in Table 6

`1990. It may be observed that average income of female 
workers is only 52.6 per cent of their male counter-parts. 
This disparity is highest in Shiv-Colony where female 
earnings are only 37 per cent of their male counterparts. 

Impact of Religion, Caste and Education on Income 
and Expenditure

In order to understand the impact of various factors on 
average income of households study performed analysis 

Source: Plotted from data computed from Table 6 and household size

Figure 2: Percentage distribution of households by per capita expenditure 
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Slum name Caste
group

No. of
HH

Average
HH income

Per  capita 
income

Average HH 
expenditure

Per capita
expenditure

All Slums
(combined)

SC 201(44.7) 6390.5 1340.7 5432.0 1107.3

OBC 153(34.0) 6348.0 1150.3 5322.4 964.9

General 96(21.3) 7340.4 1428.9 6244.3 1219.1

F-Stat(ñ) 5.9(.003) 5.2(.006) 8.1(.000) 7.51(.001)

Prem Nagar SC 81(54.0) 5909.3 1054.7 4950.6 877.2

OBC 65 (43.3) 5531.5 933.0 4457.3 760.9

General 04 (02.7) 5600.0 1049.1 4875.0 921.4

F-Stat(ñ) 0.449(0.63) 0.96(0.39) 0.98(0.38) 1.21(.30)

Shiv Colony SC 76 (50.7) 6415.1 1801.8 5423.0 1447.2

OBC 33 (22.0) 6181.8 1634.3 5257.6 1386.1

General 41 (27.3) 7055.6 1565.3 6020.7 1321.0

F-Stat(ñ) 2.475(0.069) 2.662(0.073) 1.113(0.331) 0.675(.511)

P. Nagar SC 44 (29.3) 7234.1 1071.0 6333.6 943.8

OBC 55 (36.7) 7412.7 1116.7 6383.6 953.5

General 51 (34.0) 7705.9 1349.0 6531.4 1160.6

F-Stat(ñ) 0.338(0.73) 3.87(0.23) 0.217(0.82) 6.38(.002)

Table 9: Income and expenditure by caste groups 
(`)

Source: Based on data collected and Computation from SPSS; Figures in parentheses are per cent to total

Particulars Sex Prem 
Nagar

Shiv 
Colony

P. 
Nagar

Total

No. of workers Male 196 184 337 717
Female 34 59 43 136

Average income Male 3947 4758 3168 3788
Female 2558 1766 1851 1990

Average hours 
worked

Male 9 11.1 7.6 9.8
Female 5.8 5.4 5.1 5.6

No. of below-14 
worked

Male 10 09 28 47
Female 13 08 07 28

No. of days 
worked

Male 26.1 27.1 22.1 25.7
Female 24.6 27.6 25.7 26.0

Table 8: Summary characteristics of economic activities 
of the households

Source: Primary Field Survey, 2011-12

of variance by taking caste, religion, age of slum, etc. 
ANOVA-test was performed and only F-static and rho (ñ) 
values are presented. 
Inequalities in Income and Expenditure by Caste

As evident by Table 9 slums differed significantly in 
terms of caste composition. The caste-wise inequality in 

income and expenditure was observed among slum 
households. The perusal of Table 9 shows that income of 
general category households is significantly higher than 
SC and OBC category and same trend is observed for total 
household expenditure. The high value of F-static and the 
low value of ñ reject null hypothesis indicating that all 
mean values are significantly different from each other. 
To know the effect of caste on income and expenditure 
pattern, we also need to look at slum-wise pattern of 
income and expenditure. Low value of F-static indicates 
that there is no statistically significant difference in 
income and expenditure patterns by caste groups except 
in Shiv Colony. In case of Shiv Colony general caste 
group has significantly higher income and expenditure as 
compared to other two caste groups. 

For testing significance of pair wise difference 
between mean values for different caste groups post-hoc 
test was applied and the result of post-hoc test are 
presented in Table 10 for gross income and Table 11for 
total expenditure. The perusal of Table 10 shows that the 
caste groups SC and OBC are not statistically different 
from each other as value of ñ³á. Same trend is observed in 
the case of total expenditure. 

(I) Caste (J) Caste Mean difference (I-J) Sig.(ñ) 95 per cent confidence interval

Lower bound Upper bound

SC OBC 42.5 .986 -577.8 662.8
SC General *-949.9 .006 -1667.1 -232.6
OBC General *-992.4 .006 -1745.1 -239.6

Table 10: Post-hoc test gross income - Multiple momparisons
Dependent Variable-Caste                                     Post-hoc: Tukey – HSD [á= 0.05]

Source: SPSS output based on data collected
* Significant at 5% level of significance
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(I) Caste (J) Caste Mean
Difference (I-J)

Std. Error Sig.(ñ) 95% Confidence Interval

Lower Bound Upper Bound

SC OBC 109.6 201.1 .849 -363.2 582.4

SC General *-812.3 232.5 .002 -1359.0 -265.6

OBC General *-921.9 244.0 .001 -1495.7 -348.1

Table 11 : Post-hoc test total expenditure - Multiple comparisons
Dependent Variable-Caste                                     Post-hoc: Tukey – HSD [á= 0.05]

Source: SPSS output based on data collected
* Significant at 5% level of significance

Particulars No. of HH Average HH income Per  capita income Average HH 
expenditure

Per capita 
expenditure

Hindu 326 6842.4 1360.1 5852.4 1154.6

Muslims 124 5885.5 1121.7 4741.3 893.8

F-Stat(ñ) 11.3(.001) 9.9(.003) 34.7(.000) 23.2(.000)

Table 12: Income and expenditure by religion

Source: SPSS output based on data collected

Inequalities in Income and Expenditure by Religion
The perusal of Table 12 shows that income of Muslim 

households is significantly lower than their Hindu 
counterparts. Average household income of Muslim 
Households is 86.0 per cent of Hindu households and 
average per capita income is even lesser at 82.5 per cent. 
High value of F-static and low value of ñ indicates that 
both gross as well as per capita income is significantly 
different for these groups.  

Religion could explain the difference between mean 

Slum
Name

Caste Group No. of
HH

Average
HH income

Per  capita
income

Average
HH expenditure.

Per capita
expenditure

All Slums No Education 311 6552.8 1275.0 5541.8 1065.1
Primary School 65 6821.5 1401.5 5663.8 1140.4
Middle School 39 6482.1 1238.5 5673.1 1071.2
Matriculate 35 6465.7 1335.1 5505.7 1145.7
F-Stat(ñ) 0.126(.945) 0.261(.854) 0.656(.579) 0.551(.648)

Prem 
Nagar

No Education 116 5850.4 966.7 4798.5 792.9
Primary School 12 4987.5 952.9 4245.8 812.5
Middle School 11 5500.0 1100.8 4509.1 906.0
Matriculate & above 11 5600.0 1326.2 4822.7 1136.8
F-Stat(ñ) 0.518(0.67) 0.284(0.84) 1.754(0.16) 1.975(.12)

Shiv 
Colony

No Education 97 7361.9 1160.9 6442.1 1021.5
Primary School 20 8175.0 1275.4 6612.5 1019.2
Middle School 14 7242.9 1095.0 6250.0 957.3
Matriculate 19 7368.4 1257.9 6223.7 1067.3
F-Stat(ñ) 0.495(0.69) 0.268(0.85) 0.484(0.69) 0.253(0.85)

P. Nagar No Education 98 6583.5 1753.0 5530.6 1430.3
Primary School 33 6668.2 1640.9 5604.5 1333.2
Middle School 14 6492.9 1490.3 6010.7 1315.0
Matriculate 5 4940.0 1648.0 4280.0 1463.3
F-Stat(ñ) 1.35(0.64) 1.49(0.22) 0.446(0.72) 0.371(0.77)

Table 13: Income and expenditure by education of head

Source: Based on data collected and Computation from SPSS

income and expenditure across slums as slums differed 
widely in terms of religious composition. Prem Nagar is 
Muslim majority slums with 54.7 per cent Muslim 
households and Shiv Colony has 34.0 per cent Muslim 
households while P. Nagar has 96.0 per cent Hindu 
Households. As Muslim households have significantly less 
income then Hindu households, lower income and 
expenditure could be attributed to this factor also. However, 
this result should be interpreted with caution because lower 
level of income and expenditure for Muslim households 
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Slum Caste
group

No. of
HH

Average
HH income

Per  capita 
income

Average
HH expenditure

Per capita
expenditure

All Slums below25 30 5198.3 1807.4 4241.7 1463.2
25-34 115 5356.5 1455.0 4678.3 1214.3
35-45 135 6420.2 1084.5 5581.7 947.0
above 45 170 7775.0 1263.0 6393.1 1034.4
F-Stat(ñ) 30.78 (0.000) 11.48 ( )0.000 28.23 ( )0.000 11.94 ( )0.000

Prem 
Nagar

Below 25 8 4375.0 945.8 3487.5 756.0
25-34 36 4777.8 981.4 3881.9 791.7
35-45 60 5590.8 917.7 4693.3 774.9
Above 45 46 6916.3 1137.3 5673.4 938.1
F-Stat(ñ) 7.38 (0.000) 6.346 (0.000) 1.59 (0.194) 1.26 (.30)

Shiv 
Colony

Below 25 17 5479.4 2252.7 4376.5 1750.5
25-34 64 5953.1 1879.7 5067.2 1523.8
35-45 35 6905.1 1280.7 6017.1 1117.8
Above 45 34 7794.1 1518.3 6564.7 1279.1
F-Stat(ñ) 12.04 ( )0.000 7.24 ( )0.000 13.37 ( )0.000 7.36 ( )0.000

P. Nagar Below 25 5 5560.0 1672.0 4990.0 1618.0
25-34 15 4200.0 780.0 4930.0 908.1
35-45 40 7240.0 1162.9 6533.3 1055.8
Above 45 90 8206.7 1230.8 6696.1 991.2
F-Stat(ñ) 11.64 (0.00) 4.68 (0.004) 8.26 (0.00) 6.10 (0.001)

Table 14: Income and expenditure by age group-different slums

(`)

Source: Based on data collected and Computation from SPSS

might be result of their residing in this colony.T o delineate the 
impact of this, we have estimated income and expenditure of 
Muslim households in Shiv Colony and P. Nagar. In both of 
the colonies Muslim households have better income and 
expenditure than their Hindu counterparts hence differences 
in mean income and expenditure cannot be attributed to 
religion. 
Inequalities in Income and Expenditure by 
Educational Qualifications

Table 13 shows income and expenditure is not affected 
by educational qualifications as indicated by low F-values 
and value of rho(ñ) greater than á(Alpha).It is worth 
looking at the individual slums income and expenditure 
pattern by education qualification of the head. In all three 
studied slums no statistically significant difference 
between income and expenditure was observed.
Income and Expenditure by Age Groups

Income of the household generally increases with 
increasing age and they are significantly different from 
each other. High value of F-stat shows that income and 
expenditure vary significantly across groups. SPSS post-
hoc test results using Tusky-HSD shows that first two 
groups that is age group below 25 and 25-34 are not 
statistically different from each other and can safely be 
considered as a single homogeneous group  (Table 14).
CONCLUSIONS 

The paper explored difference in income and 
expenditure by religion, caste, age and educational 
qualification of the head. The caste-wise inequality in 

income and expenditure was observed in slum 
households. Income and expenditure of general category 
households are significantly higher than those of SC and 
OBC category. Though, no statistically significant 
difference in income and expenditure was found between 
SC and OBC caste groups. Income and expenditure of 
Muslim households are significantly lower than those of 
their Hindu counterparts. Average income of Muslim 
Households is 86.0 per cent of Hindu households and 
average per capita income is 82.5 per cent. Income and 
expenditure of slum household is not statistically 
different by educational qualification of households. 
Income of the household generally increases with 
increase in age. Based on the discussions above, it may be 
conclude that while caste and religion matters in slums 
affecting income and expenditure, age and qualification 
of the head of household does not matter. 
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INTRODUCTION
The agriculture sector in the state is showing signs of 

a serious slow down over the past few year. The 
agricultural sector's growth rate has remained way below 
2 per cent in all the years from 2007-08 to 2013-14 with 
growth turning negative in 2009-10 and 2012-13 
(Anonymous, 2014). Punjab agriculture has undergone 
significant structural changes since the advent of Green 
Revolution during the mid-1960s. The traditional 
agriculture has progressively given way to modern and 
commercial agriculture (Satish, 2006). The impact of 
Green Revolution was particularly visible in the states 
like Punjab, Haryana, western Uttar Pradesh and a few 
selected districts of some other states. The rural economy 
of Punjab got strengthened considerably following the 

growth in the agricultural sector while the growth of 
secondary and tertiary sectors also gave a fillip to the 
economic growth (Jain and Subramanian, 1999). 

The New Agricultural Technology relates to the 
package of high-yielding varieties seeds, assured 
irrigation, use of chemical fertilizers, insecticides, 
pesticides, herbicides, machinery and modern 
agricultural practices. It has helped in increasing the 
income levels as well as total food grain production. The 
introduction of New Agricultural Technology would, 
therefore, result in a growing polarization between large-
scale and small-scale cultivators (Wilson, 2002).This 
process of transformation of Indian agriculture from a 
traditional to a modern state has brought in its wake new 
opportunities for investment in agriculture becauseof the 

#This research paper is based on the field survey conducted for a Research Project Indebtedness among Farmers and Agricultural 
Labourers in Rural Punjab, sponsored by ICSSR, New Delhi



high rate of return to such investment. While ushering in 
rapid agricultural growth the Green Revolution has given 
rise to problems arising out of the distribution of its 
benefits. One of its consequences is reckoned in the form 
of growing disparities in farm incomes over time (Saini, 
1976).

In its initial phase, the significant increments in 
productivity and production led to higher and higher 
income benefits to the farming community (Aggarwal, 
1971). All categories of cultivators have been able to 
record substantial increase in their output and income 
through the adoption of New Agricultural Technology. 
The bigger farmers gained more than the small farmers, 
an upward shift in their incomes (Johl, 1975) and even the 
small farmers were unable to earn adequate per capita 
income from crop production because of their small land 
base (Bhalla and Chadha, 1982; Singh et al.,1975). This is 
quite likely because even if the New Agricultural 
Technology is scale-neutral, the institutional framework 
for the supply of inputs discriminates in favour of large 
farmers (Bhattacharya and Majid, 1976). Due to many 
reasons like lack of finance; the small farmers were 
unable to use the improved seeds, fertilizers and new 
techniques. It was realised that the small farmers were 
lagging behind the medium and large farmers in adopting 
modern innovations in their farming (Rao, 1975) through 
the adoption of New Agricultural Technology by the small 
cultivators, often in areas where the Green Revolution's 
impact has been assumed to be very limited (Shah and 
Ballabh, 1997; Thakur et al.,2000). 

The New Agricultural Technology widens the 
income inequality among the different sections of 
farming population and provides proportionately large 
benefits to the large farmers as compared to the small 
farmers, because the small farmers are slow to accept the 
New Agricultural Technology (Chowdhary, 1970). The 
process of farming with new methods of production has 
increased the financial needs of the farmers (Singh, 
1996). The Punjab peasantry especially the small farmers 
could not afford farm investment from their own savings 
to transform traditional agriculture into scientific farming 
(Singh and Toor, 2005).

Agriculture is now a business and has to run so. It 
can't be viable for marginal and small farmers, who 
cannot cut their costs, can't afford the latest technology. 
The Green Revolution had made impressive strides in 
Punjab agriculture and achieved many landmarks to 
enhance income of the farmers. Nevertheless success still 
eludes marginal and small farmers. These resource poor 
farmers have been unable to get their fair share in the cake 
(Sekhon et al., 2009). The potentials of New Agricultural 
Technology began to be exhausted in the 1980s 
generating pressure of economic stress among the poor 
strata of peasantry (Gill, 2005) and have started declining 
since the 1990s (Singh, 2000). The New Economic 
Policies advocate withdrawal of the state from the 
economic sphere by leaving it to the logic of market 

forces. Leaving the agricultural sector to the vagaries of 
free market could prove disastrous (Jodhka, 2006). The 
subordination of cultivators to market and capital forces 
without safety net to support them in times of crop loss, 
accounts for the devastation of rural communities 
(Vasavi, 1998). 

The period since the introduction of New Economic 
Policies in1991 has seen a dramatic increase in costs of 
cultivation as a result of the sharp increase in inputs 
prices, resulting from the withdrawal of subsidies and the 
privatization and in many areas collapse of the 
infrastructure (Wilson, 2002). The yield of principal crops 
increased tremendously during 1970s, which led to 
increase in the net returns of the farmers. Despite the 
increasing use of agricultural inputs, the returns were 
almost stagnant during the 1980s and have started 
declining since the 1990s (Singh, 2000). Punjab 
agriculture has been passing through a difficult phase 
since 1997. First, the cotton crop failed putting the entire 
cotton belt under stress and then the Minimum Support 
Prices of wheat and paddy were almost frozen (Sidhu et 
al., 2011). As a consequence, per hectare net return is 
declining and this is the real crisis of Punjab agriculture. 
The present paper is an attempt to analyze levels, pattern 
and distribution of income of farmers and agricultural 
labourers in rural Punjab across the regions.
METHODOLOGY

For the analysis of income distribution of the 
different farm-size categories, i.e, marginal, small, semi-
medium, medium and large farmers and agricultural 
labourers, the whole state on the basis of agro-climatic 
conditions has been divided into three regions, viz. the 
Shivalik Foothills Region, the Central Plains Region and 
the South-West Region. Hoshiarpur district from the 
Shivalik Foothills Region, Ludhiana district from the 
Central Plains Region and Mansa district from the South-
West Region have been selected. On the basis of random 
sampling method one village from each development 
block of the sampled districts has been selected. Thus, in 
all the twenty seven villages are selected for the survey. 
These include ten villages from Hoshiarpur district, 
twelve villages from Ludhiana district and five villages 
from Mansa district.Out of 27 villages, 1308 households 
in all, 1007 farm households and 301 agricultural labour 
households were selectedfrom the three districts. Out of 
which, 240 farm households and 111agricultural labour 
households from Mansa district, 481 farm households and 
139agricultural labour households from Ludhiana district 
and 286 farm households and 51agricultural labour 
households from Hoshiarpur district are selected. Out of 
1007 selected farm households, 408 belong to the 
category of marginal farmers, 273 to small farmers, 192 to 
semi-medium farmers, 88 to medium farmers and 46 to 
large farmers. The present study relates to the agricultural 
year 2014-15. 
RESULTS  AND DISCUSSION

The region-wise mean values of income earned by 
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the different farm-size categories and agricultural labour 
households in rural Punjab are given in Table 1. An 
average sampled farm household earns annually `2,
91,798.19 in the rural areas of Punjab. However, there are 
considerable variations in the income levels of the 
different farm-size categories. Similarly, there are 
considerable variations in the income levels of farmers 
across the different regions. For example, it is the highest 
in the Central Plains Region, `334595.32 annually. It is 
the lowest in the Shivalik Foothills Region, `227453.05 
annually. An average sampled farm household earns 
`282703.55 annually in South-West Region. 

Average household income of the marginal farm-size 
category is the highest in the Central Plains Region 
(`163202.81) and the lowest (`110671.92) in the South-
West Region. Farm business income is the most important 
component of household income in all the three regions. 
In the South-West Region, farm business income is the 
most important component of household income, 
followed by income from milk and milk products, 
salaries, livestock and pensions. In the Central Plains 
Region, income from milk and milk products and salaries 
and in the Shivalik Foothills Region, income from salaries 
and remittances appears at the second and third place, 
respectively.

Average household income of the small farm-size 
category is the highest in the Central Plains Region 
(`242513.00) and the lowest (`198512.54) in the Shivalik 
Foothills Region. An average small farm household earns 
annually `200559.50 in the South-West Region. Major 
source of income in all the three regions is farm business 
income. In the Shivalik Foothills Region, income from 
salaries, milk and milk products and pensions appears at 
the second, third and fourth place for the small farm-size 
category, but for the remaining two regions income from 
milk and milk products appears at the second place. 

There are some variations in the average household 
income levels of semi-medium farmers in the three 
regions. The semi-medium farm households of the 
Central Plains Region earn, on an average, `410295.88, 
whereas the average household income is `334599.08 in 
the Shivalik Foothills Region and `304567.02 in the 
South-West Region. Apart from income from farm 
business, leased out land and milk and milk products are 
also an important source of earning of semi-medium 
farmers in the South-West Region. In the Central Plains 
Region income from milk and milk products and salaries 
and in the Shivalik Foothills Region, income from 
remittances and pensions appears at the second and third 
place, respectively.

For the medium farm-size category, average 
household income is the highest in the Central Plains 
Region at `613801.08, followed by the South-West 
Region (`531822.10) and Shivalik Foothills Region 
(`494252.03).Farm business income is the most 
important component of household income in all the three 

 

regions. In the South-West Region, income from salaries, 
milk and milk products and livestock, in the Central 
Plains Region, income from milk and milk products, 
hiring out agricultural equipment and salaries and in the 
Shivalik Foothills Region, income from remittances, 
salaries and pensions appears at the second, third and 
fourth place, respectively. 

Average household income of the large farm-size 
category is the highest (`1381067.65) in the Central 
Plains Region and the lowest (`980750.15) in the Shivalik 
Foothills Region. An average large farm household earns 
annually ̀ 1138395.91 in the South-West Region. 

Major source of income in all the three regions is farm 
business income. In the Shivalik Foothills Region, 
income from salaries and pensions appears at the second 
and third place for the large farm-size category, but for the 
remaining two regions income from leased out land 
appears at the second place.

An average agricultural labour household earns 
annually ̀ 81452.17 in the rural areas of Punjab. There are 
considerable variations in the income levels of 
agricultural labour households across the different 
regions. In the case of the agricultural labourers, average 
household income is the highest in the Central Plains 
Region at `84736.33 and the lowest at `75184.31 in the 
Shivalik Foothills Region. In the case of agricultural 
labourers, hiring out labour in agriculture and hiring out 
labour in non-agricultural sector are the most important 
components of household income in all the three regions. 
Pattern of Income 

The relative shares of individual components of 
income are given in Table 2.The main source of income in 
the case of an average sampled farm household is farm 
business income in all the three regions. However, there 
are variations in the relative share from this source across 
the different regions. The table clearly shows that the 
relative share of farm business income in the total income 
is the highest (86.53 per cent) in the South-West Region, 
followed by the Central Plains Region (76.09 per cent) 
and Shivalik Foothills Region (72.14 per cent) for the 
sampled farm households. 

The second important source of income in the case of 
an average sampled farm household is the income from 
milk and milk products in the South-West Region (5.46 
per cent) and the Central Plains Region (14.72 per cent). 
In the Shivalik Foothills Region, the second important 
source of income is salaries (10.86 per cent). Income from 
leased out land (3.66 per cent) ranks third in the case of an 
average sampled farm household in the South-West 
Region. Income from salaries (2.34 per cent) and 
remittances (5.15 per cent) ranks third in the case of an 
average sampled farm household in the Central Plains and 
Shivalik Foothills Regions. 

Income from salaries in the South-West Region, 
hiring out agricultural equipment in the Central Plains 
Region and pensions in the Shivalik Foothills Region are 
the next important source of earning. The fifth important 
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Sources of 
income

Marginal
farmers

Small
farmers

Semi-
medium
farmers

Medium
farmers

Large
farmers

All
sampled
farmers

Agricultural
labourers

Farm business
income

73146.66 184496.39 256884.04 504133.10 1010088.21 244626.36 0.00

Milk & milk
Products

21526.74 12765.57 11229.79 10750.00 14214.29 15518.20 1234.23

Livestock 4457.83 0.00 3914.89 3076.92 2307.69 2907.62 0.00
Hiring out
labour in 
agricultural
sector

603.66 0.00 0.00 0.00 0.00 221.34 75488.02

Hiring out 
labour in 
nonfarm 
ruralsector

0.00 0.00 0.00 0.00 0.00 0.00 2048.65

Hiring out
labour in urban 
industrial
sector

0.00 0.00 0.00 0.00 0.00 0.00 290.91

Income from
hiring out labour 
in non-industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 90.91

Hiring out
agricultural
equipment

548.78 0.00 0.00 0.00 0.00 201.22 0.00

Rent from land 
leased out

0.00 0.00 29787.23 0.00 77500.00 10354.17 0.00

Salaries 9518.52 3147.54 2468.09 13862.08 0.00 6461.57 108.11
Pensions 756.10 150.00 191.49 0.00 34285.72 2353.49 810.81
Remittances 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sale of manure 0.00 0.00 0.00 0.00 0.00 147.75
Others* 113.63 0.00 91.49 0.00 0.00 59.58 0.00
Total 110671.92 200559.50 304567.02 531822.10 1138395.91 282703.55 80219.39

Farm business
income

105601.71 178089.62 332795.36 512393.93 1038029.55 254578.50 0.00

Milk & milk
Products

42970.97 47372.91 60276.21 45583.89 62728.57 49244.71 350.36

Livestock 2691.78 4036.99 1233.64 4623.26 5714.29 3086.48 0.00

Hiring out
labour in
agricultural
sector

732.88 0.00 0.00 0.00 0.00 245.31 74800.36

Hiring Out
labour in 
nonfarm rural 
sector

0.00 0.00 0.00 0.00 0.00 0.00 6643.88

Hiring out
Labour in urban 
industrial sector

0.00 0.00 0.00 0.00 0.00 0.00 892.09

Table 1: Levels of income of farmers and agricultural labourers: Region-wise
(`Per Annum)

South-West  region

Central Plains Regions
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Hiring out
Labour in non-
industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hiring out
agricultural
equipment

856.16 239.73 1869.16 22000.00 85714.29 6353.11 0.00

Rent from land
leased out

0.00 1027.40 1261.68 0.00 94500.00 4528.24 0.00

Salaries 5438.36 2479.45 6934.58 21200.00 42000.00 7816.66 863.31

Pensions 3760.27 3268.96 785.05 8000.00 0.00 3177.71 1053.96

Remittances 684.93 5684.93 5140.20 0.00 52380.95 5311.74 0.00

Sale of manure 0 0 0.00 0.00 0.00 0.00 0.00

Others* 465.75 313.01 0.00 0.00 0.00 252.86 132.37

Total 163202.81 242513.00 410295.88 613801.08 1381067.65 334595.32 84736.33

Farm business
income

73960.07 149395.08 279811.51 375691.00 803068.33 164081.01 0.00

Milk & milk
products

8160.34 13355.56 12582.44 3920.00 34166.67 10742.91 843.14

Livestock 410.96 1587.30 0.00 0.00 0.00 572.57

Hiring out
labour in
agricultural
sector

1291.78 0.00 0.00 0.00 0.00 718.16 68772.55

Hiring out
labour in 
nonfarm rural 
sector

0.00 0.00 0.00 0.00 0.00 0.00 3333.33

Hiring out
labour in
urban
industrial
sector

0.00 0.00 0.00 0.00 0.00 0.00 627.45

Hiring out
labour in non-
industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 490.20

Hiring out
agricultural
equipment

1061.64 0.00 0.00 0.00 0.00 590.21 0

Rent from land 
leased out

0.00 0.00 0.00 5333.32 12500.00 804.20 0.00

Salaries 27154.11 15269.84 11948.72 35200.00 68333.33 24707.29 0.00

Pensions 5801.37 12746.03 12717.95 32307.70 50181.82 11478.15 823.53

Remittances 11082.20 4079.37 15384.62 40000.00 12500.00 11711.90 0.00

Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 294.11

Others* 2186.01 2079.36 2153.85 1800.00 0.00 2046.65 0.00

Total 131108.48 198512.54 334599.08 494252.03 980750.15 227453.05 75184.31

Cont...

Sources: Field Survey, 2014-15
*Others:  It includes income from shop keeping, tailoring, beautyparlour, etc.

Shivalik Foothills Region
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Sources of income

South-West Region

Marginal
farmers

Small
farmers

Semi-
medium
farmers

Medium
farmers

Large
farmers

All
sampled
farmers

Agricultural
labourers

Farm business
income

66.09 91.99 84.34 94.79 88.73 86.53 0.00

Milk and milk
products

19.45 6.36 3.69 2.02 1.25 5.49 1.54

Livestock 4.03 0.00 1.29 0.58 0.20 1.03 0.00

Hiring out
labour in
agricultural sector

0.55 0.00 0.00 0.00 0.00 0.08 94.10

Hiring out

labour in nonfarm 

rural sector

0.00 0.00 0.00 0.00 0.00 0.00 2.55

Hiring out

labour in urban 
industrial sector

0.00 0.00 0.00 0.00 0.00 0.00 0.36

Hiring out

labour in non-

industrial urban sector

0.00 0.00 0.00 0.00 0.00 0.00 0.11

Hiring out agricultural 
equipment

0.50 0.00 0.00 0.00 0.00 0.07 0.00

Rent from land
leased out

0.00 0.00 9.78 0.00 6.81 3.66 0.00

Salaries 8.60 1.57 0.81 2.61 0.00 2.29 0.13

Pensions 0.68 0.08 0.06 0.00 3.01 0.83 1.02

Remittances 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 0.19

Others 0.10 0.00 0.03 0.00 0.00 0.02 0.00

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Central Plains Region
Farm business
income

64.71 73.44 81.11 83.48 75.16 76.09 0.00

Milk & milk
products

26.33 19.53 14.69 7.43 4.54 14.72 0.41

Livestock 1.65 1.66 0.30 0.75 0.41 0.92 0.00

Hiring out
labour in

agricultural sector

0.45 0.00 0.00 0.00 0.00 0.07 88.27

Hiring out
labour in nonfarm 
rural sector

0.00 0.00 0.00 0.00 0.00 0.00 7.84

Table 2: Pattern of income of farmers and agricultural labourers: Region-wise
(Percentage of total income)

Cont...

Hiring out
labour in urban
industrial sector

0.00 0.00 0.00 0.00 0.00 0.00 1.05
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Cont...
Hiring out
labour in non-
industrial urban sector

0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hiring out
agricultural
equipment

0.52 0.10 0.46 3.59 6.21 1.90 0.00

Rent from land
leased out

0.00 0.42 0.31 0.00 6.84 1.35 0.00

Salaries 3.33 1.02 1.69 3.45 3.04 2.34 1.02

Pensions 2.30 1.35 0.19 1.30 0.00 0.95 1.24

Remittances 0.42 2.34 1.25 0.00 3.80 1.59 0.00

Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Others 0.29 0.14 0.00 0.00 0.00 0.08 0.17

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Shivalik Foothills Region

Farm business
income

56.41 75.26 83.63 76.01 81.88 72.14 0.00

Milk & milk
products

6.22 6.73 3.76 0.79 3.48 4.72 1.12

Livestock 0.31 0.80 0.00 0.00 0.00 0.25 0.00

Hiring out
labour in agricultural 
sector

0.99 0.00 0.00 0.00 0.00 0.32 91.47

Hiring out
labour in nonfarm 
rural sector

0.00 0.00 0.00 0.00 0.00 0.00 4.43

Hiring out
labour in urban
industrialsector

0.00 0.00 0.00 0.00 0.00 0.00 0.83

Hiring out
labour innon-
industrial urban sector

0.00 0.00 0.00 0.00 0.00 0.00 0.65

Hiring out
agricultural
equipment

0.81 0.00 0.00 0.00 0.00 0.26 0.00

Rent from land
leased out

0.00 0.00 0.00 1.08 1.27 0.35 0.00

Salaries 20.71 7.69 3.57 7.12 6.97 10.86 0.00

Pensions 4.42 6.42 3.80 6.54 5.12 5.05 1.10

Remittances 8.45 2.05 4.60 8.10 1.28 5.15 0.00

Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 0.40

Others 1.68 1.05 0.64 0.36 0.00 0.90 0.00

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Sources: Based on Table 1

source of income in the case of an average sampled farm 
household is the income from livestock (1.03 per cent) in 
the South-West Region, remittances (1.59 per cent) in the 
Central Plains Region and milk and milk products (4.72 
per cent) in the Shivalik Foothills Region. 

The Table clearly reveals that components of income, 
such as, hiring out labour in agriculture, hiring out labour 

in non-industrial urban sector, sale of manure and other 
sources account for a very low proportion of the total 
income of the sampled farm households in all the three 
regions. This clearly indicates that the sampled 
households in all the regions supplement their income 
with allied activities.

The main source of income in case of an average 
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agricultural labour household is income from hiring out 
labour in agriculture in all the three regions. However, 
there are variations in the relative share from this source 
across the different regions. The table shows that the 
relative share of income from hiring out labour in 
agriculture in the total income is the highest (94.10 per 
cent) in the South-West Region, followed by the Shivalik 
Foothills (91.47 per cent) and Central Plains Regions 
(88.27 per cent) for the agricultural labour households. 
The second important source of income in the case of the 
agricultural labour households is the income from hiring 
out labour in nonfarm rural sector in all the three regions. 
The next important source of income in the case of the 
agricultural labour households is the income from hiring 
out labour in urban industrial sector (1.05 per cent) in the 
Central Plains Region, milk and milk products in the 
South-West Region (1.54 per cent) and in the Shivalik 
Foothills Region (1.12 per cent), respectively.
Per Capita Income 

The average family size of the sampled farm 
households is 5.36. However, there are variations in the 
family size across the three regions. In the Central Plains 
Region the family size is 5.60, whereas it is 5.19 and 5.06 
for the Shivalik Foothills and South-West Regions, 
respectively. The average family size of the agricultural 
labourers is 4.87. In case of agriculture labourers, there are 
variations in the family size across the three regions. In the 
Central Plains Region, the family size is 4.95, whereas it is 
4.75 and 4.82 for the Shivalik Foothills and South-West 
Regions respectively. So, it becomes relevant to look into 
the per capita income levels across the regions. 

To see whether a different scenario emerges when 
these mean values adjusted with the family size, the per 
capita income has been calculated and the details are 
given in Table 3. The table also shows that like average 
household income the per capita income of the sampled 
farm household is the highest, `59718.13 in the Central 
Plains Region, followed by `55888.68 in the South-West 
and `43805.77 in the Shivalik Foothills Regions. The 
marginal farm-size category earns `32640.56 per capita 
annually in the Central Plains Region and `26755.85 in 
the South-West Region. The per capita income of this 
category is `27073.05 in the Shivalik Foothills Region. 
The small farm-size category earns `44445.80 per capita 
annually in the Central Plains Region and `36093.19 in 
the Shivalik Foothills Region. The per capita income of 
this category is ̀ 40503.87 in the South-West Region. 

Like the marginal farm-size category the per capita 
income of the semi-medium and medium farm-size 
category is also the highest (`68382.65 and ̀ 92490.57) in 
the Central Plains Region, followed by the Shivalik 
Foothills (`59693.73 and `91528.15) and South-West 
Regions (`55483.14 and ̀ 84740.88). The large farm-size 
category earns `193156.31 per capita annually in the 
Central Plains Region and`147112.52 in the Shivalik 
Foothills Region. The per capita income of this category 
is ̀ 154733.42 in the South-West Region. 

In case of agricultural labourers, the table shows that 
like average income the per capita income is also the 
highest in the Central Plains Region (`17119.69). The 
corresponding figures for the South-West and Shivalik 
Foothills Regions are `16643.65 and `15844.63, 
respectively.

The analysis of per capita income shows that the 
Shivalik Foothills Region and the South-West Region are 
less developed regions as compared to the Central Plains 
Regions. The per capita income of all the different farm-
size categories and agricultural labourers is less in these 
two regions in comparison to the third one.
Region-wise Distribution of Per Household Income

Distribution of income among the farmers and 
agricultural labourers can be seen from Table 4. A worse 
distribution is noticed among the different farm-size 
categories of the Shivalik Foothills Region than that of 
other regions. In the Shivalik Foothills Region, bottom 10 
per cent of the sampled farm households claim only 0.22 
per cent of the total income. The corresponding figures 
are 1.05 and 1.53 per cent of the total income for the 
South-West and Central Plains Regions respectively. In 
contrast, top 10 per cent sampled farm households 
appropriate the highest income in the Shivalik Foothills 
Region (45.82 per cent), followed by the South-West 
Region (36.06 per cent) and Central Plains Region (32.88 
per cent).A clear contrast emerges when we compare 
bottom 60 per cent sampled farm households who earn 
income less than income earned by the top 10 per cent 
sampled farm households. The bottom 60 per cent farm 
households share only 14.31, 25.17, and 27.59 per cent of 
the total income for the Shivalik Foothills, South-West 
and Central Plains Regions, respectively. Whereas top 10 
per cent sampled farm households share 45.82, 36.06, and 
32.88 per cent of the total income in the Shivalik 
Foothills, South-West and Central Plains Regions, 
respectively.

The Gini coefficient also supports our earlier 
evidence that concentration of farm household income is 
higher in the Shivalik Foothills Region and the South-
West Region. An inter-regional analysis shows that the 
sampled farm households have a relatively less skewed 
distribution of income in the Central Plains Region.
 In the Central Plains Region, bottom 10 per cent of the 
agricultural labour households claim only 3.93 per cent of 
the total income. The corresponding figures are 5.35 and 
5.39 per cent of the total income for the South-West and 
Shivalik Foothills Regions, respectively. In contrast, top 10 
per cent agricultural labourers appropriate the highest 
income in the Central Plains region (20.62 per cent), 
followed by South-West Regions (17.77 per cent) and 
Shivalik Foothills Region (16.50 per cent).
Region-wise Distribution of Per Capita Income

There are fewer disparities in the distribution of per 
capita income in comparison to the inequalities in the 
household income distribution among the different 
regions. In the case of agricultural labourers, a relatively 
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Sources of
income

South-West  Region

Marginal
farmers

Small
farmers

Semi-
medium
farmers

Medium
farmers

Large
farmers

All
sampled
farmers

Agricultural
labourers

Farm business
income

17683.81 37259.86 46796.71 80328.90 137293.54 48361.06 0.00

Milk & milk
products

5204.27 2578.06 2045.74 1712.91 1932.04 3067.85 256.07

Livestock 1077.72 0.00 713.18 490.28 313.67 574.82 0.00

Hiring out
labour in
agricultural
sector

145.94 0.00 0.00 0.00 0.00 43.76 15662.00

Hiring out
labour in nonfarm 
rural sector

0.00 0.00 0.00 0.00 0.00 0.00 425.05

Hiring out
labour in urban
industrial sector

0.00 0.00 0.00 0.00 0.00 0.00 60.36

Hiring out
labour in non-
industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 18.86

Hiring out
agricultural
equipment

132.67 0.00 0.00 0.00 0.00 39.78 0.00

Rent from land
leased out

0.00 0.00 5426.36 0.00 10533.98 2046.95 0.00

Salaries 2301.18 635.66 449.61 2208.79 0.00 1277.41 22.43
Pensions 182.79 30.29 34.87 0.00 4660.19 465.27 168.22
Remittances 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 30.66
Others 27.47 0.00 16.67 0.00 0.00 11.78 0.00
Total 26755.85 40503.87 55483.14 84740.88 154733.42 55888.68 16643.65

Central Plains Region

Farm business
income

21120.34 32638.81 55465.89 77210.04 145178.96 45436.83 0.00

Milk & milk
products

8594.19 8682.12 10046.04 6868.81 8773.23 8789.13 70.78

Livestock 538.36 739.87 205.61 696.65 799.20 550.87 0.00

Hiring out
labour in
agricultural sector

146.58 0.00 0.00 0.00 0.00 43.78 15112.28

Hiring out
labour in nonfarm 
rural sector

0.00 0.00 0.00 0.00 0.00 0.00 1342.30

Cont...

Table 3: Per capita of income of farmers and agricultural labourers: Region-wise
(`Per Annum)

Hiring out
labour in urban
industrial
sector

0.00 0.00 0.00 0.00 0.00 0.00 180.23
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Hiring out
labour innon-
industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hiring out
agricultural
equipment

171.23 43.94 311.53 3315.07 11988.01 1133.90 0.00

Rent from land
leased out

0.00 188.29 210.28 0.00 13216.77 808.19 0.00

Salaries 1087.67 454.41 1155.76 3194.52 5874.13 1395.11 174.42
Pensions 752.05 599.11 130.84 1205.48 0.00 567.15 212.94
Remittances 136.99 1041.89 856.70 0.00 7326.01 948.03 0.00
Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Others 93.15 57.36 0.00 0.00 0.00 45.13 26.74
Total 32640.56 44445.80 68382.65 92490.57 193156.31 59718.13 17119.69
Shivalik Foothills Region

Farm business
income

15272.27 27162.74 49919.42 69572.41 120460.25 31600.79 0.00

Milk & milk
products

1685.06 2428.28 2244.75 725.93 5125.00 2069.00 177.69

Livestock 84.86 288.60 0.00 0.00 0.00 110.27 0.00

Hiring out
labour in
agricultural
sector

266.74 0.00 0.00 0.00 0.00 138.31 14493.39

Hiring out
labour in nonfarm 
rural sector

0.00 0.00 0.00 0.00 0.00 0.00 702.48

Hiring out
labour in urban
industrial
sector

0.00 0.00 0.00 0.00 0.00 0.00 132.23

Hiring out
labour in non-
industrial
urban sector

0.00 0.00 0.00 0.00 0.00 0.00 103.31

Hiring out
agricultural
equipment

219.22 0.00 0.00 0.00 0.00 113.67 0.00

Rent from land
leased out

0.00 0.00 0.00 987.65 1875.00 154.88 0.00

Salaries 5607.15 2776.33 2131.70 6518.52 10250.00 4758.44 0.00

Pensions 1197.95 2317.46 2268.93 5982.91 7527.27 2210.61 173.55

Remittances 2288.40 741.70 2744.67 7407.41 1875.00 2255.63 0.00

Sale of manure 0.00 0.00 0.00 0.00 0.00 0.00 61.98

Others 451.40 378.08 384.26 333.32 0.00 394.17 0.00

Total 27073.05 36093.19 59693.73 91528.15 147112.52 43805.77 15844.63

Cont...

Sources: Based on Table 1

worse distribution pattern of per capita income is 
observed in the Central Plains Region in comparison to 
the other regions (Table 5). In the case of farm 
households, a relatively worse distribution pattern of per 
capita income is observed in the Shivalik Foothills 
Region in comparison to the other two regions. The 

bottom 10 per cent of the farm population claims 0.21 per 
cent of the total income in the Shivalik Foothills Region, 
1.34 per cent in the Central Plains Region and 1.38 per 
cent in the South-West Region. Whereas the top 10 per 
cent farm population shares 45.85 per cent in the Shivalik 
Foothills Region, 31.84 per cent in the South-West 
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Cumulative 
percentage of 
households

Cumulative percentage of household income of

South-west region Central plains region Shivalik foothills region

All sampled 
farmers

Agricultural 
labourers

All sampled 
farmers

Agricultural  
labourers

All 
sampled 
farmers

Agricultural 
labourers

10 1.05 5.35 1.53 3.93 0.22 5.39

20 3.56 12.21 4.45 9.48 1.11 12.38

30 7.11 19.91 8.25 16.31 2.72 20.14

40 11.75 28.33 13.30 24.35 5.10 28.40

50 17.78 38.06 19.70 33.25 8.82 39.10

60 25.17 47.61 27.59 42.08 14.31 48.57

70 34.26 57.83 37.50 52.46 21.86 58.77

80 46.07 69.26 50.16 64.82 34.23 70.40

90 63.94 82.23 67.12 79.38 54.18 83.50

100 100.00 100 100.00 100 100.00 100.00

Gini coefficient 0.4786 0.1784 0.4408 0.2479 0.6149 0.1667

Table 4: Distribution of household income of farmers and agricultural labourers: Region-wise

Source: Field Survey, 2014-15

Cumulative 
percentage of 
households

Cumulative percentage of household income of

South-west region Central plains region Shivalik foothills region

All sampled 
farmers

Agricultural 
labourers

All sampled 
farmers

Agricultural  
labourers

All 
sampled 
farmers

Agricultural 
labourers

Table 5: Distribution of per capita income of farmers and agricultural labourers: Region-wise

10 1.38 5.33 1.34 4.22 0.21 4.31
20 4.27 11.63 4.26 9.51 1.07 10.03
30 8.24 19.09 8.40 15.75 2.60 17.64
40 13.75 27.00 13.68 22.81 5.18 25.93
50 20.40 35.67 20.21 30.40 9.05 34.77
60 28.65 44.89 28.16 39.62 14.44 44.41
70 38.65 55.59 38.08 49.81 22.55 54.97
80 51.42 67.13 51.12 61.75 34.92 67.02
90 68.16 80.72 68.31 77.64 54.15 80.39
100 100.00 100.00 100.00 100.00 100.00 100
Gini coefficient 0.4301 0.2058 0.4329 0.2770 0.6016 0.2210

Source: Field Survey, 2014-15

Region and 31.69 per cent in the Central Plains Region. 
The bottom 50 per cent of the farm population shares only 
9.05 per cent in the Shivalik foothills region, 20.21 in the 
Central Plains Region and 20.40 per cent in the South-
West Region. This clearly brings out that the share of 
bottom 50 per cent farm population is less than the top 10 
per cent farm population in all the three regions. The Gini 
coefficient shows that concentration of per capita income 
is higher in the Shivalik Foothills Region in comparison 
to the remaining two regions. The Gini coefficient also 
shows that concentration of per household income is 
greater than the per capita income in all the three regions. 

The bottom 10 per cent of the agricultural labourers 
claims 5.33 per cent of the total income in the South-West 

Region, 4.22 and 4.31 per cent each in the Central Plains 
Region and in the Shivalik Foothills Region. Whereas the 
top 10 per cent agricultural labourers share 19.61 per cent 
in the Shivalik Foothills Region, 22.36 per cent in the 
Central Plains Region and 19.28 per cent in the South-
West  Region.
CONCLUSIONS AND POLICY IMPLICATIONS 

The foregoing analysis concludes that average 
sampled farm household income is the highest in case of 
the Central Plains Region (`334595.32) annually. It is the 
lowest in case of the Shivalik Foothills Region 
(`227453.05 annually). An average sampled farm 
household earns `282703.55 in the South-West Region, 
annually. Farm business income is the most important 
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component of household income of farmers in all the three 
regions. In the case of the agricultural labourers, average 
household income is the highest in the Central Plains 
Region at ̀ 84736.33 followed by the South-West Region 
( ` 8 0 2 1 9 . 3 9 )  a n d  t h e  S h i v a l i k  F o o t h i l l s  
Region(`75184.31).Hiring out labour in agriculture is the 
most important component of household income of 
agricultural labourers. Per capita income of the sampled 
farm households is also the highest (`59718.13) in the 
Central Plains Region followed by `55888.68 in the 
South-West and `43805.77 in the Shivalik Foothills 
Region. In the case of agricultural labourers, the per capita 
income is also the highest in the Central Plains Region 
(`17119.69)followed by `16643.65 in the South-West 
and `15844.63 in the Shivalik Foothills Regions. The 
study reveals a positive relationship between farm-size 
and income levels, that is, as the farm-size increases, the 
average income of the sampled farm households also 
increases.

The field survey revealed the fact that in the rural 
areas of Punjab, farmers especially marginal and small 
farmers and agricultural labourers try to maintain a 
minimum level of consumption whether they can afford it 
or not. To overcome this problem, income of farmers and 
agricultural labourers needs to be increased through 
different measures. Educating the farmers about the 
subsidiary occupations, providing loans either interest 
free or at low rates of interest, creating sufficient 
employment opportunities, fixation of prices of 
agricultural commodities at reasonable level, assured 
purchase of agricultural produce, subsidising the 
agricultural inputs and enforcing the already existing 
special programmers for the rural development in proper 
perspective taken on priority basis can help in enhancing 
the income of the farmers. Huge investment and risk 
factors are involved in dairying; the government must 
provide the farmers exotic-breeds of milch animals at 
subsidized rates. The cost of production should be 
reduced through supply of inputs like machinery, seeds, 
fertilizers and insecticides on subsidized rates especially 
to the marginal and small farmers.

Emphasis should be laid on diversification of 
agriculture. To stabilize the prices of vegetables and 
fruits, the state should facilitate the establishment of 
processing industries. It is essential to provide for crop 
insurance at reasonable premium to overcome the losses 
caused by natural calamities. However, in the case of 
marginal and small farmers the insurance premium must 
be paid by the government or the agricultural marketing 
boards. Another solution to the existing problems of the 
farmers and agricultural labourers in Punjab lies in the 
establishment of agro based industries in the rural areas 
on priority basis. It will provide gainful employment 
opportunities at village level. The government should 
therefore strengthen the education network in the rural 
areas to improve literacy levels of rural people in order to 

equip them for better livelihood. A campaign of human 
recourse development should be launched by the 
government in order to get the coming generation 
technically educated so that they may be able to establish 
their own works. This will help uplift the level of income 
by decreasing the number of dependents. Attempt will 
have to be made to increase crop productivity so that the 
farm sector may provide enough income and employment 
to marginal and small farmers and agricultural labourers. 
There is a need to provide urban facilities in rural areas to 
give a boost to rural nonfarm employment and sources of 
livelihood. Equally important is the need to promote rural 
nonfarm sector so that burden on the agricultural sector is 
reduced. The last and most important policy implication 
of the present study relates to land reforms. The study 
establishes a positive relationship between per household 
and per capita income of the farmers and farm-size. The 
finding of study makes a strong case for land reforms in 
favour of the marginal and small farmers and agricultural 
labourers.  
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ABSTRACT
The present study based on secondary data made attempt to examine the energy use pattern in Punjab agriculture. The study shows 
that Punjab farmers shifted from non-commercial energy sources to commercial energy sources for their various energy needs in 
agriculture. After 1970-71, the use of commercial energy inputs had been increasing every year and in 2012-13, its share in total 
energy used in agricultural production was 94.21 per cent, whereas the share of non-commercial energy inputs reduced to 5.79 per 
cent during this period. Energy used per hectare in the state increased by 558.09 per cent from 1970-71 to 2012-13. Amongst the 
various commercial energy sources, electricity has shown maximum increase (23.26 times) followed by tractors 19.51 times and 
electric motors 13.10 times during the period from 1970-71 to 2012-13. All these figures depict the transformation of traditional 
agriculture to commercialization of agriculture. Moreover, the increasing use of commercial energy on Punjab farms draws our 
attention to check the use of this valuable and limited resource.
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INTRODUCTION
In India, Punjab is the first state to reap fully the 

benefits of Green Revolution. Undoubtedly, it has 
become self-sufficient in food grain production and also 
considered as Food Bowl of India. Green Revolution has 
changed farmers thinking and led them to new roads of 
developments with scientific approach (Jha et al., 2012). 
So, after the green revolution, farmers have started using 
more and more of energy on the farms, which not only, 
increased their agricultural production to manifolds but 
also set new example of development of Punjab in 
agriculture sector in India. Punjab State is viewed as the 
most prosperous state in India. With the passage of time, 
Punjab farmers started using more and more of 
commercial energy and became highly energy intensive. 
So, it becomes the need of the hour to study the energy use 
pattern in Punjab agriculture with a view to check on the 
appropriate as well as excessive use of energy on the 
farms (Singh et al., 1998). So, the present study was 
carried on to examine the extent and direction of energy 
use pattern in Punjab agriculture.
MATERIALS AND METHODS

The study focuses on the energy use pattern in the 

agriculture sector of Punjab. The study covered the period 
from 1970-71 to 2012-13. The data has been collected 
from Statistical Abstract of Punjab, School of Energy 
studies for Agriculture, Punjab and Punjab State 
Electricity Board. The study has utilized the data on 
energy inputs and agricultural production of major crops 
in Punjab State. Major crops viz., food grains, oilseeds, 
sugarcane, potato and cotton. This comprises 85 per cent 
of the cropped area during the period 1970-71 to 2012-13. 
It has been assumed that 85 per cent of the energy used in 
agricultural production was utilized in the production of 
these crops (Singh and Saran, 2004).

Energy inputs used in agricultural production were 
categorized under two headings namely, commercial 
energy inputs and non-commercial energy inputs. Both 
the commercial and non-commercial energy inputs were 
further categorized into Direct and Indirect energy 
sources as given under:
Non-Commercial Energy Inputs

(a) Direct Non-Commercial energy inputs

·Agricultural Workers
(b) Indirect Non-Commercial energy inputs

·Seeds



·Farm Yard Manure (FYM)
Commercial Energy Inputs

(a) Direct Commercial Energy Inputs

·Fuel Oil

·Lubricants

·Electricity
(b) In-direct Commercial Energy Inputs

·Diesel engines and electric motors

·Tractors and Threshers

·Fertilizers like Nitrogen (N), Phosphorus 

(P O ), Potassium (K O )2 5 2 5

·A g r o - C h e m i c a l s  ( P e s t i c i d e s  a n d  

Insecticides)     
The study has utilized the energy equivalence of 

different items of inputs to agricultural production and of 
main products from published information by School of 
Energy Studies for Agriculture, Punjab Agricultural 
University, Ludhiana (Index I). Keeping in view the 
objective of the study, simple tabular analysis, simple 
averages and percentages were calculated.
RESULTS AND DISCUSSION
Input Energy Use Pattern

Table 1 presents the input energy use in Punjab 
agriculture. It can be observed from the table that during 
period from 1970-71 to 2012-13, the use of commercial 
energy in Punjab agriculture had witnessed a sharp 
increase from 21825.33 TJ to 214261.65 TJ which was 
about 9.82 times increase in the energy consumption. The 
sharp increase in the use of commercial energy was due to 
advent of green revolution in the mid-sixties, which 
shifted the source of growth from area increase to yield 
improvement. Whereas the use of non-commercial 
energy input remained almost constant, it had increased 
only by 1.10 times during this period i.e. from 11926.31 

TJ in 1970-71 to 13168.99 TJ in 2012-13. Total energy 
consumption in Punjab State had shown a spectacular 
increase from 33751.64 TJ in 1970-71 to 227430.14 TJ in 
2012-13 which was about 6.74 times.

   A. 

Direct 

Fuel oil 46.3 MJ/kg or 44.5 MJ/l 

Electricity 3.6 MJ/Kwh 

   B. 

Indirect 

i) Fertilizer 

a. N 60.0 MJ/kg 

b. P O2 5 14.0 MJ/kg 

c. K O 2 6.0 MJ/kg 

d. Agro-Chemicals 250.0 MJ/kg 

 ii) Farm Equipments

a. Diesel Engine (5 HP) 2460 MJ/year/unit 

b. Electric Motor (5 HP) 328 MJ/year/unit 

c. Thresher (small) 2733 MJ/year/unit 

d. Tractor (35 Hp) 34167 MJ/year/unit

Index I: Energy equivalence of inputs
1. Commercial

Direct
Labour 0.18 MJ/man hour or 

432 MJ/worker/ year of 
300 working days

B. Indirect
Farm yard manure
(on the basis of nitrogen 
content

0.3 MJ/kg of dry matter

Seed 16.73 J/kg

2. Non-commercial

*Source: School of Energy Studies for Agriculture, PAU, Ludhiana.
6MJ: Mega Joules (1 × 10  Joules)

Year Non-commercial energy (TJ) Commercial energy (TJ) Total energy

Direct Indirect Total Direct Indirect Total

1970-71 1027.93 10898.38 11926.31 8836.99 12988.34 21825.33 33751.64

1980-81 1291.14
(1.25)

9771.26
(-0.90)

11062.41
(-0.93)

32574.21
(3.69)

42356.39
(3.26)

74930.60
(3.43)

85993.01
(2.55)

1990-91 1612.25
(1.26)

11511.88
(1.18)

13124.13
(1.19)

55106.35
(1.69)

72034.43
(1.70)

127140.78
(1.70)

140264.91
(1.63)

2000-01 1535.73
(-0.95)

11969.02
(1.04)

13504.75
(1.03)

56031.13
(1.02)

83707.14
(1.16)

139738.26
(1.10)

153243.01
(1.09)

2010-11 1521.92
(-0.99)

11654.36
(-0.97)

13176.28
(-0.98)

87565.78
(1.56)

113032.91
(1.35)

200598.68
(1.44)

213774.96
(1.40)

2012-13 1506.70
(0.99)
(1.47)*

11662.29
(1.00)
(1.07)*

13168.99
(-1.00)
(1.10)*

95492.18
(1.09)

(10.81)*

118769.47
(1.05)
(9.14)*

214261.65
(1.07)
(9.82)*

227430.14
(1.06)
(6.74)*

Table 1: Input energy use pattern in Punjab agriculture

( ): shows increase in times (+) or decrease (-) in times
( )*: shows increase in times from (1970-71) to (2012-13)

12TJ: tera joules (1 × 10  joules)
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Among all the energy inputs, direct commercial 
energy input had shown highest increase, which was 
10.81 times of its consumption, i.e. from 8836.99 TJ in 
1970-71 to 95492.18 TJ in 2012-13, while the indirect 
commercial energy had shown increase from 12988.34 TJ 
in 1970-71 to 118769.47 in 2012-13 which was about 9.14 
times.

Consumption of non-commercial energy inputs 
remained more or less constant during the study period as 
the direct non-commercial energy input increased only by 
0.99 times i.e. from 1027.93 TJ in 1970-71 to 1506.70 TJ 
in 2012-13, whereas the consumption of indirect non-
commercial energy input increased from 10898.38 TJ in 
1970-71 to 11662.29 TJ in 2012-13, showing only 1.0 
time increase in this period.

stTable 1 also reveals that during the 1  phase of study 
period i.e. during 1970-71 to 1980-81, the total energy 
consumption in Punjab agriculture increased by 2.55 
times whereas the consumption of total commercial 
energy input increased by 3.43 times and total non-
commercial energy input decreased by 0.93 times. After 
the green revolution, the local seeds were replaced by 
high yielding varieties (HYV) seeds, and the use of 
fertilizers and agro-chemicals had also increased. The 
farmers mainly shifted to commercial energy inputs for 
their various energy needs for agriculture production. 
With this, the use of commercial energy inputs in Punjab 
agriculture increased manifold whereas the use of non-
commercial energy inputs remained more or less constant 
after advent of green revolution. During 1970-71 to 1980-
81, the direct commercial energy input has shown 
maximum increase i.e. 3.69 times followed by indirect 
commercial energy input (3.26 times) and direct non-
commercial energy inputs (1.25 times) whereas the 
consumption of indirect non-commercial energy inputs 
decreased by 0.90 times during this period.

During 1980-81 to 1990-91, the maximum net 
increase in energy consumption was shown by indirect 
commercial energy input (1.70 times), followed by direct 
non-commercial energy input (1.69 times). In this period, 
the direct non-commercial energy inputs had shown a net 
decrease of 0.95 times. Whereas the total commercial 
energy inputs consumption increased by 1.70 times and 
total non-commercial energy inputs consumption was 
decreased only by 1.19 times. Total energy consumption 
in this period was increased by 1.63 times.

In the year 2011-12 to 2012-13, the maximum increase 
was shown by direct commercial energy input which was 
1.09 times, followed by indirect commercial energy input 
(1.05 times), indirect non-commercial energy input (1.0 
times) and direct non-commercial energy input (0.99 
times) whereas the total commercial energy inputs 
increased by 1.07 times while total non-commercial 
energy inputs decreased by 1.0 times. The total energy 
consumption in this period was increased by 1.06 times.
Percentage Use of Energy Inputs

Table 2 presents the percentage use of non-

commercial and commercial energy inputs in Punjab 
agriculture. It can be observed from the table that during 
1970-71, the Punjab farmers mainly relied on non-
commercial energy sources for their energy needs. 
Among the non-commercial energy sources, indirect non-
commercial energy input was the major supplier of energy 
to Punjab agriculture. During 1970-71, the share of non-
commercial energy input to total energy was 35.34 per 
cent, whereas the commercial energy input share was only 
64.66 per cent to total energy inputs. Amongst the various 
energy inputs, the share of indirect commercial energy 
input was highest (38.48 per cent), followed by indirect 
non-commercial energy input (32.29 per cent) and direct 
commercial energy input (26.18 per cent) during 1970-
71. The farmers were shifted more towards commercial 
energy sources for their energy needs because of the 
advent of green revolution. So, the contribution of non-
commercial energy sources to total energy decreased.

In 1980-81, the contribution of total non-commercial 
energy inputs was declined to 12.86 per cent whereas the 
share total commercial energy has increased to 87.14 per 
cent. The period of 1970-71 to 1980-81 had shown the 
maximum increase in the adoption of commercial energy 
inputs. In 1980-81, the indirect commercial energy input 
was the main source of energy, contributing 49.26 per cent 
to the total energy pool, followed by direct commercial 
energy input (37.88 per cent), indirect non-commercial 
energy input (11.36 per cent) and direct non- commercial 
energy input (1.50 per cent).

During 2010-11, almost 93.84 per cent of the energy of 
Punjab agriculture was supplied by total commercial 
energy inputs whereas only 6.16 per cent of the energy 
needs were met by total non-commercial energy inputs. 
The major contribution to the total energy needs of Punjab 
agriculture was by the indirect commercial energy input 
(52.87 per cent), followed by direct commercial energy 
input (40.96 per cent), indirect non-commercial energy 
input (5.45 per cent) and direct non-commercial energy 
input (0.71 per cent).

In 2012-13 the share of non-commercial energy to 
Punjab agriculture was minuscule (only 5.79 per cent), 
whereas the share of total commercial energy was highest 
during this year (94.21 per cent). Both direct commercial 
energy input (41.99 per cent) and indirect commercial 
energy input (52.22 per cent) were main supplier of 
energy whereas the share of direct non-commercial 
energy input and indirect commercial energy inputs were 
only 0.66 per cent and 5.13 per cent, respectively, to the 
total energy consumption in state during 2012-13.

Table 3 shows the energy used per hectare (MJ/ha) 
from different sources in Punjab agriculture. This table 
reveals that in 1970-71, non-commercial energy inputs 
utilized were 2942.59 MJ/ha whereas 5384.98 MJ/ha 
energy had been utilized from commercial energy 
sources. Total energy employed per hectare was also low, 
i.e., only 8327.57 MJ/ha. But due to continuous effect of 
green revolution, the energy used per hectare in Punjab 
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Year Non-commercial energy Commercial energy

Direct Indirect Total Direct Indirect Total

1970-71 3.05 32.29 35.34 26.18 38.48 64.66

1980-81 1.50 11.36 12.86 37.88 49.26 87.14

1990-91 1.15 8.21 9.36 39.29 51.36 90.64

2000-01 1.00 7.81 8.81 36.56 54.62 91.19

2010-11 0.71 5.45 6.16 40.96 52.87 93.84

2012-13 0.66 5.13 5.79 41.99 52.22 94.21

Table 2: Percentage use of non-commercial and commercial energy inputs

agriculture increased manifold. Farmers increased the use 
of commercial energy inputs on their farms which 
resulted in the increase of energy used per hectare on 
farms during the period from 1970-71 to 2012-13, the use 
of non-commercial energy increased only by 7.84 per cent 
i.e., from 2942.59 MJ/ha to 3173.25 MJ/ha, whereas the 
use of commercial energy per hectare increased to a great 
extent during this period, showing a net increase of 
858.76 per cent from 5384.98 MJ/ha in 1970-71 to 
51629.31 MJ/ha in 2012-13. With the use of more 
commercial energy on Punjab farms total energy used per 
hectare also increased from 8327.57 MJ/ha in 1970-71 to 
54802.56 MJ/ha in 2012-13 (about 558.09 per cent 
increase). Amongst different energy inputs, maximum 
increase in consumption per hectare was shown by direct 
commercial energy input (955.34 per cent), followed by 
indirect commercial energy input (793.06 per cent) from 
1970-71 to 2012-13, whereas the use of indirect non-
commercial energy input per hectare had shown mere 
increase of 4.51 per cent (from 2688.97 MJ/ha in 1970-71 
to 2810.19 MJ/ha in 2012-13).

During 1970-71 to 1980-81, total energy used per 
hectare increased from 8327.57 MJ/ha to 20518.49 MJ/ha 
(146.39 per cent increase). During this period, the 
maximum increase per hectare was shown by direct 
commercial energy (256.47 per cent), followed by 
indirect commercial energy (215.37 per cent) and direct 
non-commercial energy (21.47 per cent). Whereas the 
indirect non-commercial energy used per hectare 
decreased by 13.29 per cent from 2688.97 MJ/ha in 1970-
71 to 2331.49 MJ/ha in 1980-81.The total commercial 
energy used per hectare increased by 232.01 per cent 
during this period whereas the use of total non-
commercial energy input per hectare decreased by 10.30 
per cent from 1970-71 to 1980-81.

During 1980-81 to 1990-91, total energy used per 
hectare had increased from 20518.49 MJ/ha to 33253.89 
MJ/ha, which was about 62.07 per cent increase. Whereas 
the maximum increase in energy used per hectare was 
shown by indirect commercial energy input (68.98 per 
cent), followed by direct commercial energy input (68.09 
per cent) and direct non-commercial energy used per 
hectare slightly increased from 308.08 MJ/ha in1970-71 
to 382.23 MJ/ha in 1990-91 (i.e., about 24.07 per cent 
increase during this period). The total commercial energy 

used per hectare had increased from 17878.93 MJ/ha in 
1980-81 to 30142.43 MJ/ha in 1990-91, showing a net 
increase of 68.59 per cent but the total non-commercial 
energy used per hectare merely increased by 17.88 per 
cent during this period.

During 1970-71 to 2012-13, total energy used per 
hectare had increased by 558.09 per cent i.e., from 
8327.57 MJ/ha to 54802.56 MJ/ha. The total commercial 
energy used per hectare had increased by 858.76 per cent 
whereas the total non-commercial energy used per 
hectare had increased by 7.84 per cent during this period. 
In this period, per hectare use of all the energy inputs had 
increased. The maximum increase in per hectare use had 
shown by direct commercial energy input (955.34 per 
cent), followed by indirect commercial energy input 
(793.06 percent) and indirect non-commercial energy 
input (4.51 per cent).
Use of Different Energy Inputs

Table 4 shows the use of various energy inputs in 
Punjab agriculture during 1970-71 to 2012-13. This table 
shows that from 1970-71 to 2012-13, the electricity had 
shown the maximum increase in its consumption (i.e., 
23.26 times), followed by tractors (19.51 times), threshers 
(8.23 times) and fuel oil and lubricants (7.91 times) etc. 
Among fertilizers and agro-chemicals, phosphorus 
consumption had shown highest increase (14.90 times) in 
the consumption from 1970-71 to 2012-13, followed by 
Nitrogen (8.49 times), agro-chemicals (3.57 times) and 
Potassium (3.43 times). However, the consumption of 
diesel engines had shown (1.91 times) increase during this 
period. The consumption of non-commercial energy 
inputs had not shown much increase during this period. 
Seed and farm yard manure had shown increase of 1.07 
times and 5.10 times, respectively, whereas agricultural 
workers had indicated an increase of 1.47 times from 
1970-71 to 2012-13.

As far as the percentage share to the total energy is 
concerned, non-commercial energy inputs were the main 
energy source for agricultural production in 1970-71. 
Apart from fertilizer and agrochemicals, seed energy 
input alone contributed 28.39 per cent of the total energy 
in 1970-71. So, seed energy alone contributed significant 
share of the total energy to agricultural production. 
Agricultural workers were also amongst the major 
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Year Non-commercial energy Commercial energy Total energy

Direct Indirect Total Direct Indirect Total

1970-71 253.62 2688.97 2942.59 2180.36 3204.62 5384.98 8327.569
1980-81 308.08

(21.47)
2331.49
(-13.29)

2639.56
(-10.30)

7772.42
(256.47)

10106.51
(215.37)

17878.93
(232.01)

20518.49
(146.39)

1990-91 382.23
(24.07)

2729.23
(17.06)

3111.46
(17.88)

13064.57
(68.09)

17077.86
(68.98)

30142.43
(68.59)

33253.89
(62.07)

2000-01 361.35
(-5.46)

2816.24
(3.19)

3177.59
(2.13)

13183.79
(0.91)

19695.80
(15.33)

32879.59
(9.08)

36057.18
(8.43)

2010-11 366.02
(1.29)

2802.88
(-0.47)

3168.90
(-0.27)

21059.59
(59.74)

27184.44
(38.02)

48244.03
(46.73)

51412.93
(42.59)

2012-13 363.06
(-0.81)

(43.15)*

2810.19
(0.26)
(4.51)*

3173.25
(0.14)
(7.84)*

23010.16
(9.26)

(955.34)*

28619.15
(5.28)

(793.06)*

51629.31
(7.02)

(858.76)*

54802.56
(6.59)

(558.09)*

Table 3: Per hectare use of energy from different sources 
(MJ/ha)

( ): shows percentage increase in times (+) or decrease (-) in value.
( )*: shows percentage increase or decrease in value from (1970-71) to (2012-13)

12TJ: tera joules (1 × 10  joule

source of direct non-commercial energy inputs. Their 
contribution to total energy was 3.17 per cent during 
1970-71. Among fertilizers and agro-chemicals; share of 
nitrogen alone to total energy was 32.40 per cent which 
was highest among the other commercial and non-
commercial energy inputs except seed energy. Fuel and 

lubricants share was also high in 1970-71; it was 22.12 
per cent of the total energy consumption. All other 
energy inputs were contributing very small percentage to 
the total energy in 1970-71.  

After the continuous effect of green revolution, the 
energy scenario of Punjab agriculture shifted from non-

Energy Input (TJ) 1970-71 2012-13 Increase in 
times

Share in total 
energy in 1970-71 

(per cent)

Share in
total energy in 

2012-13 
(per cent)

Direct commercial energy inputs

1. Fuel oil and lubricants 7168.46 56687.67 7.91 22.12 24.93

2. Electricity 1668.53 38804.51 23.26 5.15 17.06

Indirect commercial energy inputs

1. Diesel engine 249.45 477.24 1.91 0.77 0.21

2. Electric motors 29.81 390.65 13.10 0.09 0.17

3. Threshers 207.77 1710.16 8.23 0.64 0.75

4. Tractors 939.56 18328.17 19.51 2.90 8.06

5. Fertilizer and 11561.75 97863.25 8.46 35.68 43.03

a. Nitrogen (N) 10500 89160 8.49 32.40 39.20

b.Phosphorus (p O )2 5 434 6468 14.90 1.34 2.84

c.Potassium ( K O)2 42 144 3.43 0.13 0.06

d.Agrochemicals 585.75 2091.25 3.57 1.81 0.92

Direct non-commercial energy inputs

1. Agricultural workers 1027.93 1506.70 1.47 3.17 0.66

Indirect non-commercial energy inputs

1. Seeds 9199.00 9867.71 1.07 28.39 4.34

2. Farm Yard Manure 351.82 1794.58 5.10 1.09 0.79

Table 4. Use of different energy inputs in Punjab agriculture (1970-71 to 2012-13)
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commercial energy input to commercial energy inputs. At 
present, the commercial energy inputs are major source of 
energy for agriculture production, whereas the 
contribution of total non-commercial energy source is 
very less (Kataria et al., 2012). In 2012-13, fertilizers and 
agro-chemicals were the major source of energy, 
contributing 30.08 per cent of the total energy, followed 
by fuel and lubricants (24.93 per cent), electricity (17.06 
per cent), tractors (8.06 per cent) and seed energy (4.34 
per cent). Share of seed energy in total energy was 
decreased from 28.39 per cent in 1970-71 to 4.34 per cent 
in 2012-13. But still it contributed a significant amount of 
energy in agricultural production more than all other non-
commercial energy inputs and commercial energy inputs 
like diesel engines, electric motors, threshers etc. Among 
fertilizers and agro-chemicals, Nitrogen alone contributed 
39.20 per cent of the total energy used in agricultural 
production of state during 2012-13. So, Nitrogen was 
main nutrient consumed in Punjab agriculture and its 
individual energy share was much higher than any other 
commercial and non-commercial energy inputs.
CONCLUSIONS

From above discussion we can conclude that with the 
technological development in the state farmers shifted 
from non-commercial energy sources to commercial 
energy sources for their various energy needs for 
agriculture production. The consumption of commercial 
energy sources increased by 9.82 times from 1970-71 to 
2012-13 in the state. However, increase in the use of 
commercial energy inputs had not accompanied by 
decrease in amount of non-commercial energy inputs. 
But the use of non-commercial energy sources remained 
almost the same level from 1970-71 to 2012-13 and its 
consumption increased by only 1.10 times during this 
period.

However, earlier, the non-commercial energy inputs 
were the significant sources of energy for agricultural 
purposes and supplied nearby 35.34 per cent of the total 
energy used in agricultural production in the state during 
the year 1970-71 whereas the share of commercial 
energy inputs was 64.66 per cent during same year. After 

1970-71, the use of commercial energy inputs had been 
increasing every year and in 2012-13, its share in total 
energy used in agriculture production was 94.21 per 
cent, whereas the share of non-commercial energy inputs 
reduced merely to 5.79 per cent during the same year. 
The agricultural production in Punjab state was mainly 
due to the increased use of commercial energy input. 
Energy use per hectare in the state increased by 558.09 
per cent, from 8327.57 MJ/ha in 1970-71 to 54802.56 
MJ/ha in 2012-13. The per hectare increased 
consumption of energy inputs was only due to the more 
and more use of commercial energy inputs on Punjab 
farms

Among the various commercial energy sources, 
electricity had shown the maximum increase (23.26 
times), followed by tractors (19.51 times), electric 
motors (13.10 times), fertilizers and agro-chemicals 
(8.46 times), etc. from 1970-71 to 2012-13. Fertilizers 
and agro-chemicals have an important place in energy 
scenario of Punjab agriculture. The indiscriminate use of 
fertilizers and agro-chemicals and other inputs had 
resulted in the stagnation in agricultural production in 
the state after 90's. The need of the hour is the judicious 
use of these inputs. In 2012-13, only fertilizer and agro-
chemicals contributed 30.08 per cent to the total energy. 
The Nitrogen alone contributed about 39.20 per cent to 
the total energy in 2012-13. All these figures depict 
picture of highly energy intensive scenario of Punjab 
agriculture.
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INTRODUCTION
Half the food in the last year was thrown out. One 

billion people are hungry. The next food revolution is 
about what you're not eating. According to the IFPRI-
2015 Global Hunger Index (GHI), India ranks 80, out of 
the 104 hungriest countries, significantly worse than 
neighbouring China (21), Nepal (58), Sri Lanka (69), and 
Bangladesh (73).  One-sixth of the Indian population is 
undernourished; 190 million people in India go hungry 
daily out of which 33 per cent of women and 28 per cent of 
men with Body Mass Index (BMI) below normal due to 
lack of enough food for consumption. Further, about one 
in four children are malnourished, 3,000 children die 
daily from poor diet related illness, 30.7 per cent of 
children aged below 5 are underweight and 58 per cent of 
children in India are stunted before they are 2 years old. 
Moreover, in recent years, Indian food prices have risen at 
double digit levels, pinching the budgets of many working 
class urban families in a country where food still accounts 
for an average of 31 per cent of monthly household 
expenditure.

While millions starve in a country ranked second in 
the world for the number of children suffering from 
malnutrition, India also witnesses abject waste in 
abundance. It looses 23 million tonnes of cereals, 12 
million tonnes of fruits and 21 million tonnes of 

vegetables each year (FAO, 2011). A fresh estimate from 
the Ministry of Food Processing reported whopping Rs 
58,000 crore (Rs 580 billion) worth of agriculture food 
items get wasted in the country every year (IIPA, 2011).

Given the challenges posed by climate change and 
limited land and water resources, food security cannot be 
achieved merely through increasing agricultural 
productivity. Attention also needs to be given to measures 
to reduce wastage. Reduced wastage not only reflects an 
increase in food available for human consumption, but 
they also reflect a more judicious use of our limited 
natural resources. While increasing food availability, 
reducing food loss and waste can alleviate poverty and 
provide gender benefits while reducing pressure on 
ecosystems, climate, and water. Reduction in these losses 
would increase the amount of food available for human 
consumption and enhance global food security, a growing 
concern with rising food prices due to growing consumer 
demand, increasing demand for biofuel and other 
industrial uses, and increased weather variability 
(Mundial, 2008). A reduction in food wastage also 
improves food security by increasing the real income for 
all the consumers (World Bank, 2011). Reducing food 
loss and waste may be one of those rare multiple win-win 
strategies.

Food wastage comprises both food loss and waste. 



Food loss refers to food that spills, spoils, incurs an 
abnormal reduction in quality such as bruising or wilting, 
or otherwise gets lost before it reaches the consumer. 
Whereas, food waste refers to food that is of good quality 
and fit for human consumption but that does not get 
consumed because it is discarded-either before or after it 
spoils. Food waste typically, but not exclusively, occurs at 
the retail and consumption stages in the food value chain 
and is the result of negligence or a conscious decision to 
throw food away. For reducing food loss, improvement in 
infrastructure is important whereas for reducing food 
waste small efforts at individual level can count a lot.

Food gets wasted mainly in those places where it is 
prepared in bulk like in social gatherings, restaurants, etc. 
In residential campuses, hostels are an important site of 
food wastage. As food is prepared daily in hostels for a 
large number of students it leads to food wastage on daily 
basis. At present time, with large number of students 
residing in hostels even cutting wastage to half would be a 
huge step towards food security and a boon for the 
environment. The present study attempts to assess the 
pattern of food wastage by the students residing in these 
hostels in mess and in other places and their level of 
awareness regarding its consequences. The information 
with respect to food wastage can prove helpful in 
designing proper waste reduction strategy.
METHODOLOGY

The study was carried out in National Dairy Research 
Institute, Karnal (Haryana).NDRI is a premier dairy 
research institute which undertakes research, teaching 
and extension activities towards dairy development in the 
country. Hundred students comprising of fifty male and 
fifty female students were selected randomly. A pretested 
schedule was used to collect information regarding 
pattern of food wastage by students and their level of 
awareness regarding food safety and consequences of 
food wastage. Opinion survey regarding different 
measures to reduce food wastage was also conducted.

Simple tabular and percentage analysis were used for 
analyzing majority of the data. Garrett's raking technique 
was used to determine the major reasons behind food 
wastage and the major sites of food wastage. The Garrett's 
ranking technique provides the change of orders of 
particulars into numerical scores. The prime advantage of 
this technique over simple frequency distribution is that 
the particulars are arranged based on their importance 
from the point of view of respondents. Hence, the same 
number of respondents on two or more particulars may 
give different ranks. 

Garrett's formula for converting ranks into percent 
was used to obtain percent position which is given by:

Percent position= 100*(R -0.5)/Nij j

Where,
th thR = rank given for i  factor by j  individualij

thN = number of factors ranked by j  individualj

The per cent position of each rank was converted into 
scores referring to the Table (Garrett and Woodworth, 
1969). For each factor, the scores of individual 
respondents were added together and divided by the total 
number of the respondents for whom scores were added. 
These mean scores for all the factors were arranged in 
descending order, ranks were given and most important 
factors were identified.
RESULTS AND DISCUSSION

The respondents were students pursuing either 
masters or doctorate so majority of them belong to the 
same age group of twenties, the average age was found to 
be 24.5 years. 
Pattern of Food Wastage: The perusal of Table 1 shows 
the frequency and pattern of food wastage by students in 
the hostel mess. Majority of the respondents (64 per cent) 
left food in plate followed by 20 per cent who rarely left 
food and 16per cent who left food quite frequently. This 
depicted food wastage in the form of leftover was 
common among students. The male students were more 
likely to leave food in plate than their female counterpart. 

Around 5-10 per cent of the total food taken was 
wasted by most of the respondents (64 per cent).  About 
24per cent respondents wasted less than5 per cent food 
whereas 4 per cent wasted more than 25 per cent. Food 
wastage was relatively more in the case of male students. 
These results were in line with the one reported by Lorenz 
et al. (2016) in their study on university students where 75 
per cent respondents were not having considerable plate 
leftovers against 17 per cent with moderate and 8 per cent 
with considerable plate left over.

Rice comprised major share of the leftover in the case 
of female respondents while for male respondents 
vegetables were wasted more. None of the respondent 
was found to waste sweets and non-vegetarian food item. 
The reason behind this can be that these items are served 
in limited quantity. Study on food wastage in social 
gatherings by IIPA (2011) revealed that vegetables and 
chapattis were wasted more because by taste and habit 
Indians are fond of eating hot food. If the chapati /roti is 
not hot they will not eat it hence wastage is more in it.Most 
of the respondents (61.36per cent) said that wastage was 
higher in the form of leftover food. This wastage can be 
avoided easily by being little careful while taking food.

Quantity of leftover food in the case of female 
respondents was highest in the hostel mess followed by 
social events, restaurants, cafeteria and home (Table 2). 
For male respondents, social events stood at number one 
position followed by mess, restaurants, cafeteria and 
home. Highest wastage in mess and social events was 
observed as food is cooked in bulk. On the other hand the 
wastage was lower in home and cafeteria. Thus, there is a 
scope of reducing wastage in bulk cooking for masses.

Taste of the food was ranked first among the reasons 
of food wastage (Table 3). This showed that improving 
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Particulars Category Female Male Total

Frequency of leaving food in plate after 
having meal

Quite often 16 16 16

Often 60 68 64

Rarely 24 16 20

Quantum of food being left in plate (as 
percentage of food taken)

<5 32 16 24

5-10 60 68 64

10-15 0 8 4

15-20 8 0 4

20-25 0 0 0

>25 0 8 4

Share of food items in the leftover Snacks/ starters 12 8 10

Salad 4 4 4

Vegetables 20 40 30

Non-vegetarian 0 0 0

Rice 44 28 36

Chapatti 8 16 12

Dal 4 4 4

Sweets 0 0 0

Form in which food is wasted Leftover in plates 68.18 54.55 61.36

Unserved food 0 9.09 4.55

Both 31.82 36.36 34.09

Table 1: Pattern of food wastage

(Per cent)

Places Score Rank

Female Male Total Female Male Total

Hostel mess 66.2 61.6 63.9 I II I

Cafeteria 37 40.6 38.8 IV IV IV

Restaurant 52 54.2 53.1 III III III

Social Events 63.2 64.2 63.7 II I II

Home 31.6 29.4 30.5 V V V

Table 2: Garrett score and rank for places according to 
the quantity of leftover food

(Per cent)

the quality of food being served can be effective in 
reducing wastage. Other than taste, taking more food and 
difference in food habit were the other two important 
reasons. Making people more aware about the serving 
size can also help. Lorenz et al. (2016) also found 
palatability of food and larger portion sizes to be 
important reasons behind food wastage by university 
students.

Around 70 per cent of respondents reported that they 
tend to waste more food in buffet system rather than when 

food is served by the caterers. This showed the 
carelessness when we are allowed to consume food 
according to our will. Similar results were reported in the 
study conducted by IIPA (2011).
Awareness Regarding Food Safety and Food Wastage

Majority of the respondents (60per cent) reported that 
they check date of packaging before purchasing any 
packed food item. This showed that there was sufficient 
awareness among respondents regarding food safety. 
Though, a large percentage (40 per cent) of respondents 
was found to bother less about packaging date.

The results revealed that more than 84 percent of 
female respondents preferred to throw away the food after 
expiry date. This percentage was higher when use by date 
gets over. The percentage of male respondents who 
preferred to throw away the food was relatively lower. 
This showed our over reliance on packaging dates rather 
than testing it actually for quality. Similar preference of 
throwing away food was observed in a study conducted 
by Qi and Roe (2015) in which 

About 20 per cent of respondents tend to left excess 

68 percent of respondents 
believed that throwing away food after the package date 
has passed reduces the chance of food borne illness.

61

Bhandari: Assessment of food wastage in hostel messes: A case of NDRI, Karnal



Particulars Buffet Served by caterers

Female 80 20

Male 60 40

Overall 70 30

Table 4: Food wastage in various systems

(Per cent)

Category Always Sometimes Never

Female 60 40 0

Male 60 36 4

Overall 60 38 2

Table 5: Frequency of checking date of packaging before 
purchasing any packed food item

(Per cent) 

Places Score Rank

Female Male Overall Female Male Total

Taste of the food. 67.4 66.2 66.8 I I I

Taking more than you can eat 54.2 47.2 50.7 II III II

Prefer to take more as you have to pay same for any 
quantity.

41.4 39.2 40.3 V V V

Try to taste all the dishes. 42.4 44.6 43.5 IV IV IV

Difference in the food habit. 44.2 52.8 48.5 III II III

Table 3: Garrett score and rank for reasons of food wastage

(Per cent)

food as such whereas majority (54%) of the respondents 
preferred to pack and take home the excess food.

Not a very good percentage of respondents were 
found to be aware of harmful impact of food wastage on 
food security, environment and on depleting natural 
resources. This illustrated that there is a need to create 
mass awareness and sensitize people for not wasting 
food. A study conducted by Neff et al. (2015) revealed 
that respondents were concerned about reducing food 
wastage due to personally relevant concerns of saving 
money and aligning one's behaviors and moral 
attitudesbut they placed little priority on environmental 
concerns due to lack of knowledge about the 

Alternatives Best before Use by

Female Male Overall Female Male Overall

Throw it away 84 60 72 96 68 82

Use it anyhow 16 32 24 0 24 12

Give it to someone 0 8 4 4 8 6

Table 6: Course of action adopted if the best before or use bydate of the product is over
(Per cent) 

Alternatives Female Male Overall

Finish it anyhow 12 36 24

Leave excess food as such 20 20 20

Ask the people there to pack
the left food

64 44 54

Table 7: Course of action adopted if in a restaurant more 
than required food is ordered

(Per cent) 

Consequence Very 
much

Some 
extent

Not at 
all

Loss of individual's money 44 48 8

Endanger food security 60 36 4

Reduced production 28 30 42

Loss of valuable natural 
resources

62 30 8

Loss to farmers 36 28 36

Hinder development of a 
country

58 38 4

Pollute the environment 34 52 14

Table 8: Extent to which food wastage can trigger 
following consequences

(Per cent) 

environmental consequences of wasting food. The study 
conducted by Brooklyndhurst (2007) also found 
evidence of a lack of awareness and understanding of the 
environmental implications of food waste among the 
respondents.
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Category Yes No

Female 4 96

Male 12 88

Overall 8 92

Table 9: Awareness regarding organizations that collects 
excess food and redistribute it among the poor

(Per cent) 

A huge per cent of respondents (92per cent) were 
unaware of any organization working for diverting the 
excess food to less fortunate (Table 9). This shows that 
there is a dire need to promote awareness about these food 
recovery organizations.
Proposed Solutions: Majority of the female respondents 
(72per cent) are of the opinion that the best way to dispose 
excess food was to donate it to the less fortunate whereas 
male respondents (52per cent) reported that it can be used 
as an animal feed. A very low percentage of respondents 
(2per cent) preferred to throw away the food.

About 66 per cent respondents felt that mass 
awareness is the best way to reduce food wastage followed 
by 28 per cent respondents who revealed that imposing 
strict penalty can be more effective. A small percentage of 
respondents (6per cent) said that restricting the number of 
dishes can reduce wastage whereas none of them preferred 
restriction on the number of guests. This shows that lower 
percentage of people are in favour of strict measures like 
restrictions and penalty. Study conducted by IIPA (2011) 
also reported thatmajority of the respondent ranked 
education and mass awareness campaign as the first 
priority to control food wastage. Next preference was to 
limit the number of dishes. Most of them did not favor any 
legislation to control food wastage as it can rise to 
corruption and also lead to unnecessary harassment.
CONCLUSIONS

Reducing food wastage is an important step in the 
direction of ensuring food security. The present study 
assessed the pattern of foodwastage by the students and 

Particulars Ways Female Male Overall

Best way to 
dispose excess 
food

Packing and throwing it in the municipal dustbins 0 4 2

Sorting it out and use it for composting 16 20 18

Use it as an animal feed 24 52 38

Donate it to poor people 72 44 58

Best way to 
reduce food 
wastage

Creating mass awareness 68 64 66

Charging strict penalty 28 28 28

Restrict the number of dishes that can be prepared in an occasion 4 8 6

Restrict the number of guests 0 0 0

Table 10:  Proposed solutions regarding food wastage

(Per cent) 

their level of awareness regarding its consequences. 
Majority of the students were found to leave food in their 
plates. Male students generally tend to waste more food 
than their female counterpart. Similarly, tendency to 
waste food was more in the buffet system. Taste of the 
food and differences in food habit along with tendency to 
take more than required were cited as main reason for 
wasting food. Students were found to have over reliance 
on the use by dates printed on the packets. There was a 
lack of enough awareness about the implications of food 
wastage. Mass awareness needs to be created regarding 
food wastage. Making the students pay according to the 
exact amount of food they take rather than taking a 
uniform consolidated amount from all can also prove 
effective.  A war on waste has yet to be waged when it 
comes to food. With food prices recently hitting historic 
highs and global food demand continuing to rise, now is 
the time. Awareness among the youth mass regarding it 
can prove beneficial in the long run.
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INTRODUCTION
Around three-fifth of the total land area in India is 

agricultural land. These agricultural lands are cultivated 
either by the landowners or by the tenants. In 1960-61, 
10.71 per cent of the total agricultural area in the country 
was under tenant cultivation, which has been steadily 
declining over the years till 2002-03, except the latest one 

th(2010-11) when it again rose above 10 per cent (NSS 59  
thRound, 2006; NSS 70  Round, 2014). Traditionally, 

tenant farming refers to farming done by someone 
(tenant) who carries out the agricultural operations in a 
land owned by other (landlord). 

In order to encourage owner-cultivation and to give 
security of tenure to sharecropper and tenants, ban on 
leasing was imposed after independence in India. While 
the laws allowed tenants to acquire ownership or owner-
like rights, the same laws led to the eviction of al arge 
number of tenants (Appu, 1975). Micro-studies from 
different states show that the proportion of leased-in land 
is significantly higher than reported by both the NSS and 
Agricultural census. In some cases, it is as high as 20–25 
per cent of the gross cultivated area (Planning 

Commission of India, 2013). All the classes of farmers 
participate in lease market with small and marginal 
farmers leasing-in in the backward regions whereas in 
agriculturally advanced areas the trend towards reverse 
tenancy (poorer land owner rent out land to richer tenants) 
is more conspicuous, green revolution and the land ceiling 
acts being attributed for this trend. The phenomenon of 
tenancy appears to be high in states experiencing 
agricultural growth (Singh, 2006). Though fixed money 
lease is showing an upward trend, out of the various forms 
of tenancy prevailing, sharecropping is the predominant 
form. The terms of sharecropping vary across the country. 
In Gujarat a peculiar type of sharecropping known as 
Bhagidaari system is dominating the agricultural land 
relation. It is being said that in many districts of the state, 
this is the most common practice adopted by the farmers, 
particularly by the medium and large farmers. Bhatt 
(2008) has highlighted this type of practice is highly 
prevalent in Anand district of Gujarat. Rawal (2000) in his 
study in Malan village of Banaskantha district under lined 
the same practice of sharecropping contracts where the 
land owner provides land and all the material inputs, 



whereas the sharecropper provides all the labour.
In view of the above, an attempt has been made to 
understand:

a. Current status of tenancy in India.
b. Bhagidaari system of Share cropping in Gujarat.

Country's Situation in Terms of Tenancy
The total number of holdings for 159.59 million 

hectares of land in India is 138.35 million which shows 
average size of holdings as 1.2 hectares. This average size 
of operational holdings is consistently declining over the 
year, which is clearly evident from table 1. The number as 
well as area in case of marginal farmers is consistently 
increasing, while reverse is the case for medium and large 
farmers. The small (1-2 ha) and marginal farmers(less 
than 1 ha) constitute 85 per cent  of total agricultural 
holdings with operated area of 44.6 per cent, whereas 
large ones (10 ha and above) with only 0.7 per cent of 
holdings with a share of 10.6 per cent of the operated 
area.This clearly reveals inequality as far as agricultural 
land holding is concerned (All India Report on 
Agriculture Census 2010-11, 2015).
There are 118.9 million cultivators across the country 
(2011), which has declined from nearly 50 per cent in 
1951 to 24 per cent in 2011( .95.8 million 
Cultivators have farming as the main occupation 
(Sainath, 2013). Cultivation is being done on land which 
could be:
1 Own land- The cultivator has the right to permanent 

heritable possession.
2 Leased in Land- Land taken on lease from others 

without any permanent right of possession for the 
lessee. Leasing is done in terms of:

a.Fixed money, where fixed amount of rent is 
negotiated in the beginning of the deal.

b.Fixed produce, where the gross produce is 
shared as per the pre-agreed quantity.

c.Share of produce, here the produce is shared as 
per the proportion of final output.

d.Unsufructrary mortgage, here mortgagee 

Salve, 2014)

possesses the land and takes out the income 
accrued out of cultivation till the full amount is 
realized. 

3. Otherwise operated- includes cultivation on 
encroached, forcibly occupied, unauthorized or 
disputed land.

The labours engaged in the farm may be categorized into:
a. Permanent labourers attached to the 

cultivating household- These generally work 
on seasonal or annual basis.

b.Casual labourers, who are generally paid on 
daily or hourly basis or may be on the basis of 
crop picked, hectare sprayed or rows weeded. 

c. Share croppers- work on others land and share 
the produce in return. There is large variation 
in the input and output sharing across the 
country. The Bhagidaari system, a peculiar 
form of sharecropping is prevalent in Gujarat.

Table 2 below highlights that share of produce as the 
term of leasing is followed in nearly half of the total leased 
in area followed by fixed money. In case of Small and 
marginal farmers leasing-in land, the terms of leasing for 
the majority is share of produce (approximately 60% of 
land leased-in), whereas for medium and large farmers it 
is fixed money (more than 75 per cent of land leased-in). It 
has been observed that the states which have mainly rain-
fed agriculture follow sharecropping as the major form of 
lease as the risk of crop gets shared between the 
landowner and the tenant (Haque, 2000). The leasing-in 
of land on fixed cash rent contract is more prominent in 
developed states, while share cropping is more important 
in less developed states (Singh, 2006).

Madhya Pradesh and Haryana report non-prevalence 
of tenancy though informal tenancy is present in these 
states also. Latest NSS survey reveals that there are cases 
of permanent attached farm workers in some states. The 
reported cases are from Assam and Jharkhand where on 
an average 1 permanent attached farm worker per 

thhousehold operated holding is employed (NSS 70  

Year Av. size 
of 

holding

Distribution of operational holdings (per cent) Distribution of operational area (per cent)

Marginal Small Semi-
medium

Medium Large Marginal Small Semi- 
medium

Medium Large

(<1 aa) (1-2 ha) (2-4 ha) (4-10 ha) (>10 ha) (<1 ha) (1-ha) (2-4 ha) (4-10 ha) (>10 ha)

1976-77 2.0 54.6 18.1 14.3 10.1 3.0 10.7 12.8 19.9 30.4 26.2

1980-81 1.8 56.4 18.1 14.0 9.1 2.4 12.0 14.1 21.2 29.6 23.0

1985-86 1.7 57.8 18.4 13.6 8.1 2.0 13.4 15.6 22.3 28.6 20.1

1990-91 1.6 59.4 18.8 13.1 7.1 1.6 15.0 17.4 23.2 27.0 17.3

1995-96 1.4 61.6 18.7 12.3 6.1 1.2 17.2 18.8 23.8 25.3 14.8

2000-01* 1.3 62.9 18.9 11.7 5.5 1.0 18.7 20.2 24.0 24.0 13.2

2005-06* 1.2 64.8 18.5 10.9 4.9 0.8 20.2 20.9 23.9 23.1 11.8

2010-11 1.2 67.1 17.9 10.0 4.2 0.7 22.5 22.1 23.6 21.2 10.6

Table1: Distribution of agricultural land holdings and operational area from 1970-71 to 2010-11

*excluding Jharkhand (Source: All India Report on Agriculture Census 2010-11, 2015)
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Round, 2015).
Many states witnessed decline in leased-in area over 

the year till 2002-03, but there is substantial increase after 
that particularly in states like Andhra Pradesh, Bihar, 
Karnataka, Kerala, Madhya Pradesh, Rajasthan and Tamil 
Nadu.
Leasing Restrictions in Various States

In states where leasing is banned except for certain 
categories like defence personnel, widows etc. concealed 
leasing is still present as evident from the NSSO data. In 
Gujarat, as per law, the tenant acquires the right to 
purchase the leased-in land from the owner within one 
year of creation of tenancy. In many states, the 
sharecroppers are not explicitly recognized as tenants like 
in A.P., Bihar, Karnataka, M.P., U.P., Haryana, Punjab, 

Rajasthan & Tamil Nadu.
Government Initiatives

After independence, abolition of Zamindari and 
redistribution of land were the priorities for the 
government. Various states adopted tenancy reform laws 
to address this concern. Some states abolished tenancy 
altogether whereas some states allowed it with tight 
ceiling on land rent requiring it be no more than one-fifth 
to one-fourth of the produce. The tenancy abolition step 
failed to protect the tenants whereas the unacceptable land 
rent ceiling to the landowner made them to enter into oral 
contract with the rent settling closer to 50 per cent of the 
produce (NITI Aayog, 2015).

The land and its management is a state subject, the 
central government's role is of advisory and coordinating 

Class Terms of leasing (per cent  of leased-in area)

Fixed money Fixed produce Share of 
produce

Usufructrary 
mortgage

Other terms

Marginal 27.05 11.17 59.51 1.12 1.14

Small 27.47 13.15 57.55 0.91 0.92

Semi-medium 43.75 12.11 41.75 0.96 1.43

Medium 75.66 7.91 11.84 0.79 3.80

Large 77.00 6.17 12.87 0.31 3.64

Total for all classes 39.28 11.02 47.13 0.93 1.63

Table 2: Distribution of leased-in area by terms of leasing in India, 2010-11

(Source: All India Report on Agriculture Census 2010-11)

States 1953–54 1972–73 1981–82 1992–93 2002–03 2010-11 Percentage increase in 
2010-11 over 2002-03

Andhra Pradesh 21.2 9.0 6.2 9.6 9.0 27.6 307.1
Assam 43.0 16.7 6.4 8.9 5.3 4.2 79.3
Bihar 12.4 14.5 10.3 3.9 8.9 16.7 187.1
Gujarat 19.4 3.9 2.0 3.3 5.1 5.8 114.1
Haryana 39.8 23.3 18.2 33.7 14.4 14.8 103.1
Himachal Pradesh n.a. 15.9 3.2 4.8 n.a. 5.3 n.a
Jammu & Kashmir 22.1 8.1 2.5 3.7 n.a. 0.2 n.a
Karnataka 21.5 15.9 6.0 7.4 3.6 6.9 191.7
Kerala 20.2 8.6 2.1 2.9 4.0 8.9 223.2
Madhya Pradesh 19.8 7.5 6.6 6.3 3.6 6.1 169.0
Maharashtra 19.7 6.2 5.2 5.5 4.7 3.4 73.1
Odisha 12.6 13.5 9.9 9.5 13.0 17.0 130.5
Punjab 39.8 28.0 16.1 18.8 16.8 24.4 145.3
Rajasthan 21.0 5.3 4.3 5.2 2.8 7.1 253.9
Tamil Nadu 27.0 13.1 10.9 10.9 6.0 13.5 225.6
Uttar Pradesh 11.4 13.0 10.2 10.5 9.5 7.7 81.3
West Bengal 25.4 18.8 13.4 10.4 9.3 14.7 158.4
All-India 20.6 10.6 7.2 8.3 6.5 10.4 160.2

Table 3: Leased-in area in various states from 1953-54 to 2010-11 (in per cent)

(States of Andhra Pradesh, Bihar, Madhya Pradesh and Uttar Pradesh include Telangana, Jharkhand, Chhattisgarh and Uttarakhand respectively)
(Source: For years 1953-54 till 2002-03-Ministry of Rural Development

thYear 2010-11- NSS, 70  Round)
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nature. Two high level committees have been formed in 
the year 2008, namely Committee on State Agrarian 
Relations and the Unfinished Task in Land Reforms and 
National Council for Land Reforms to address the issues 
related to land reforms (Department of Land Resources, 
Government of India, New Delhi). 
Tenancy Pattern in Some States

Though tenancy has been banned in some states, it is 
still prevalent informally or in concealed form. There is 
great variation among states in terms of rent given to the 
landowner, cost and the return sharing. Even in the same 
village different forms of tenancy co-exist. Fixed Rent 
system for leased land is increasing over the year in the 
country, where the rent amount depends on factors like 
land fertility, irrigation facility, crops grown in the area 
etc. As far as sharecropping is concerned, an effort has 

Status State

Leasing totally prohibited Kerala, J&K, Manipur

Leasing permitted but tenant acquires right to purchase after 
certain period as notified by respective state governments

Assam, Gujarat, Haryana, Maharastra, Punjab

No restriction in leasing A.P., Orissa, Rajasthan, Tamilnadu, West Bengal

Leasing-in restricted to certain categories of people Telangana, Bihar, Karnataka, M.P., U.P., H.P.

Table 4: Leasing restrictions in some states

(Haque, 2001)

State Input sharing Output sharing (%)

Tenant Landowner Tenant Landowner

West Bengal* Labour All other inputs 50 50

Andhra Pradesh* All input cost Nil 50 50

Rajasthan* All input cost Nil 50 (or 67) 50 (or 33)

Chhattisgarh* All input cost Nil 50 ( or 75) 50 (or 25)

50 per cent of paid out cost 50% of Paid out cost 50 50
@Karnataka 50  of paid out costper cent 50% of Paid out cost 50 50

All input cost Nil 50 50

All input cost Nil 67 33
#Uttar Pradesh 50  of paid out costper cent 50% of Paid out cost 50 50

All input cost Nil 50 50

Bihar^ All input cost Nil 50 50
#Orissa Labour All paid out cost 50 50

All input cost Nil 66.6 33.3
$Maharashtra Labour All paid out cost 25 (or33) 75 (or 67)

All input cost Nil 50 50

50  of paid out costper cent 50% of Paid out cost 50 50
$Gujarat Labour All paid out cost 25 (or 20) 75 (or 80)

50  of paid out costper cent 50% of Paid out cost 50 50

All input cost Nil 67 33
!Punjab 50  of paid out costper cent 50% of Paid out cost 50 50

µHaryana 50  of paid out costper cent 50% of Paid out cost 5 50

Table 5: Input and output sharing between tenant and landowner in some states

@ # $ µ ( !(*(Agarwal, 2010), (Aziz & Krishna, 1997), (Haque, 2012), ^Raju & Brewer (2000) (Shah & Sah, (2002), Singh, 2006), Personal discussion)

been made to depict the system prevalent in various states 
in terms of input and output sharing between the tenant 
and the landowner, which is presented below. In majority 
of the cases, it can be seen that the tenant is meeting the 
entire expenditure for cultivating in the field of landowner 
and he shares 50 per cent of the produce at the end.
Tenancy System in Gujarat

As far as Gujarat is concerned, the total 48.85 lakhs of 
agricultural operational holdings are spread in 98.98 lakh 
hectares of area (Gujarat Agriculture census- 2010-11). 
There is increase in the number of holdings but the area is 
reduced as compared to the previous census. This clearly 
indicates increase in number of smallholders. The major 
crops grown in the state include cotton, groundnut, paddy, 
sorghum, pearl millet, maize, wheat, sugarcane and 
tobacco.
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Area/District Crop Bhagidaar's
share of
produce 

(per cent)

Anand Tobacco, Bajra, Paddy, 
*Cotton, Chilli

25

Himmatnagar Cotton, Castor, Wheat, 
Groundnut, clusterbean

20

Cauliflower, Cabbage, 
Tomato, Bottlegourd

25

Banaskantha Potato 15-20

Groundnut 20-25
Castor, wheat, Mustard, 
Guar

25

Sabarkantha Potato, Wheat 20-25
Castor, Groundnut, 
Cotton, Maize, Cumin, 
Guar

25

Surendranagar Cotton, Castor, Cumin, 
fennel, wheat

25-30

Rajkot Castor, Groundnut, Wheat, 
Cotton, Gram

25

Patan Castor, Wheat, Cotton, 
Gram, Cumin

25

Table 6: Bhagidaar's share of produce in some districts of 
Gujarat

*In case of chilli cost of additional labour is shared equally between 
landowner and bhagidaar(chilli harvesting is highly labour intensive)
(Source: Field Visit, 2015)

Though the Agricultural census data (2010-11) shows 
that there is no leasing-in in Gujarat, but as per NSSO data 
leased-in land in Gujarat account for around 5.75 per cent 
of total agricultural land whereas the same is 10 per cent in 
all India basis. Leasing-in is more in case of marginal and 
small farmers. Almost all the leased-in land are used for 
cultivation purpose in the state.

In Gujarat, a peculiar form of tenancy exists, known as 
Bhagidaari system, in which Bhagidaars are engaged for 
carrying out labour activities in the farm. These 
Bhagidaars enter into an informal contract with the 
farmer, wherein he is responsible for labour input whereas 
all other inputs viz. seeds, pesticides, fertilizers, farm 
machinery services are provided by the farmer. These 
Bhagidaars may be local from the nearby villages or from 
other districts of the state, who come with family and 
works in the farm. Migrant Bhagidaars usually come 
from underdeveloped regions of the state like Chhota-
Udepur and panchmahal districts or adjoining states of 
Rajasthan or Madhya Pradesh. Usually the farm lands 
have a pucca room constructed close to it to house the 
labour who stays with his family. For certain agricultural 
operations in which more labourers are required, it is the 
responsibility of the Bhagidaar to arrange those 
additional labourers and make payment thereon.

A study conducted by Bhatt (2008) in Anand district 
elucidated this popular type of sharecropping, where 
sharecropper contributes the labour and gets one-fourth of 
the produce. Though other forms like equal share of both 
input and output between landowner and sharecropper, 
in-kind 25 per cent share of output to the landowner, One-
tenth of output (Pavda Bhaag) to the sharecropper is also 
found where the sharecropper provides only his own 
labour, additional labour cost along with all other input 
expenditure being borne by the landowner. Raval (2000) 
in his study in Malan village of Banaskantha district 
pointed that three-fourth of the output including grain and 
fodder is taken by the landlord and the sharecropper gets 
the rest one-fourth of both grain and fodder. This in turn 
enables them to rear livestock. He also highlighted that 
not all the sharecroppers get their share of fodder.

This system falls between cash leasing, where lump 
sum pre-negotiated cash is being paid to the farmer after 
end of the year and sharecropping, where the produce is 
shared between the landlord and the tenant in certain 
proportion. Here, a percentage of output is taken back by 
the Bhagidaarin return to the labour input given by him. 
There is slight variation in percentage share among crop 
and region. It varies between 15 to 30 per cent of the 
produce depending on the crop as well as land type. As per 
the discussion with the farmers in many areas of the state, 
this system is prevalent since more than 20 years and is 
dominating to such an extent that it contributes to more 
than 95 per cent to the labour engagement practice in 
some areas.

The farmer pays advance to the bhagidaar every 
month to meet his household expenses, record of which is 

maintained, which is settled after realization of cash by 
final sale of the produce.

In most of the cases, contract runs for minimum one 
year, which starts from kharif season sowing and ends till 
rabi season when crop gets harvested. In case both feel 
happy and satisfied with each other's behaviour and 
performance, they continue the contract for subsequent 
years.
Factors Responsible for Bhagidaari System in Gujarat

Farmers find it difficult to get labour as and when 
required. Engaging bhagidaars helps then to get rid of this 
problem, as it is the responsibility of the bhagidaar to 
bring additional labour when needed. Many farmers who 
are also involved in non-agricultural profession find it 
easier to manage agricultural farms with bhagidaars. The 
ageing farmers also feel easy to manage the farm in this 
way. Young farmers believe that as this system is carried 
on since their fathers' generations, it has more merits than 
any other alternatives. As Bhagidaar stays with family in 
the room constructed especially for this purpose, he helps 
in monitoring of the crop also. Though cases are there, 
particularly in vegetables in roadside farms that 
bhagidaar sells few vegetables from the field secretly 
from the farmer.Though small farmers carry out the 
labour activities their own engaging family labour most of 
the time, except hiring casual labour during peak season, 
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large farmers prefer Bhagidaars as they don't allow 
family members into agriculture field work. 
CONCLUDING REMARKS

Though Leasing is prohibited in many states, it is still 
going on with variation in different states. Leased-in land 
area has been decreasing over the year in the country, 
though latest census (2010-11) has shown increased area 
as compared to the previous year. In Gujarat, leased-in 
area accounts for around 5.75 per cent of the total 
cultivated area. Here Bhagidaari system of sharecropping 
is much more prevalent with all paid out cost being borne 
by the landowner and labour by the bhagidaar, sharing 3:1 
of the produce in many of the crops between landowner 
and the bhagidaar. Owing to number of factors, more 
number of landowners prefer bhagidaari arrangement 
over casual labour.

There are many literatures attributing tenant farming as 
one of the cause of decreasing land productivity and land 
degradation. The unsecured future rights of tenants make 
them reluctant to invest in measures to conserve land 
resources (FAO, 1994). A continued inefficiency of 
sharecropping is exacerb.ated by strong disincentives to 
investment in soil fertility and irrigation (Deininger et al., 
2013). This Bhagidaari system of sharecropping in Gujarat 
may prove to be a way out to decreasing soil fertility in case 
of tenant farming, as the decision making lies with the land 
owner, he always pays attention towards the productivity of 
the land by taking suitable measures and investments.
REFERENCES
Agarwal, P.K. (2010). Land reforms in states and union 

territories in India.  New Delhi: Concept Publishing 
Company Pvt. Ltd.

Appu, P.S. (1975). Tenancy reform in India. Economic and 
Political Weekly, 10, 1339-1375.

Aziz, A., & Krishna, S. (Eds.). (1997). Land reforms in India, 4. 
New Delhi: Sage Publications India Pvt. Ltd. New Delhi.

Bhatt, S., (2008). Nature of agricultural land lease contracts: A 
study of three villages in Anand district. Agricultural 
Situation in India, 52,  63-69.

Deininger, K., Jin, S., & Yadav, V. (2013). Does sharecropping 
affect long-term investment? Evidence from West Bengal's 
tenancy reforms. American Journal of Agricultural 
Economics, 95(3), 772-790.

Department of Land Resources (2009). Report of the committee 
on state agrarian relations and the unfinished task in land 
reforms. Department of Land Resources. Retrieved from 
http://dolr.nic.in/

FAO (1994). Land degradation in South Asia: Its severity 
causes and effects upon the people. Food and Agriculture 
Organization of the United Nations, Rome, 1994. 
Retrieved from http://www.fao.org

Government of Gujarat (2014). Agriculture census: 2010-11. 
Gujarat State. State Report Part-I and II. Retrieved from 
http://dag.gujarat.gov.in 

Government of Gujarat (2015). District-wise area, production 
and yield of Important food and non-food crops in Gujarat 
State. Directorate of Agriculture, Gujarat. Retrieved from  

http://dag.gujarat.gov.in
Haque, T. (2000). Contractual arrangements in land and labour 

markets in India. Indian Journal of Agricultural 
Economics, 55(3), 23-252.

Haque, T. (2001). Impact of tenancy reforms on productivity 
improvement and socio-economic status of poor tenants. 
National Centre for Agricultural Economics & Policy 
Research (NCAP), New Delhi. p 35. 

Haque, T. (2012). Land policies for inclusive growth. New 
Delhi: Concept Publishing Company Pvt. Ltd.

Ministry of Agriculture. (2015). All India report on agriculture 
census 2010-11. Ministry of Agriculture & Farmers 
Welfare. Retrieved from  http://agcensus.nic.in

Ministry of Rural Development. (2007). Annual report, 2006-
07. Ministry of Rural Development. Retrieved from 
http://rural.nic.in.

NITI Aayog. (2015). Raising agricultural productivity and 
making farming remunerative for farmers. NITI Aayog, 
Government of India. Retrieved from http://niti.gov.in

NSSO. (2003). Some aspects of operational landholdings in 
thIndia, 2002-03. NSS 59  Round, January- December 2003. 

Retrieved from http://mospi.gov.in/
NSSO. (2015). Household ownership and operational holdings 

thin India. NSS 70  Round. January-December 2013. 
Retrieved from http://mospi.nic.in

Planning Commission.  (2013). Twelfth Five year Plan- 2012-
17. 1. Planning Commission of India, Government of 
India, New Delhi.

Raju, K.V., & Brewer, J. (2000). Conjunctive water 
management in Bihar. Institute for Social and Economic 
Change. Bangalore.

Rawal, V. (2000). Participation of the rural poor in dairy 
cooperatives case studies from Gujarat. Retrieved from 
http://agrarianresearch.org

Sainath, P. (2013). Over 2,000 fewer farmers every day. The 
Hindu. Retrieved from http://www.thehindu.com

Salve, P. (2014, August 11). How many farmers does India 
really have? Hindustan Times. Retrieved from 
http://www.hindustantimes.com

Shah, G., & Sah, D.C. (2002). Land reforms in India- 
Performance and challenges in Gujarat and Maharashtra. 
New Delhi: Sage Publications.

Singh, J.P. (2006). Changing agrarian relationships in rural 
India. Indian Journal of Agricultural Economics, 61(1), 
36.

Webliography
http://planningcommission.gov.in/plans/planrel/12thplan/pdf/

12fyp_vol1.pdf
http://www.rrtd.nic.in/agriculture.html accessed on December 

23, 2015.
http://www.thehindu.com/opinion/columns/sainath/over-

2000-fewer-farmers-every-day/article4674190.ece 
accessed on December 25, 2015. 

http://rural.nic.in/netrural/rural/sites/IDFC.aspx accessed on 
December 25, 2015.

http://planningcommission.nic.in/reports/articles/ncsxna/inde
x.php?repts=leasing.htm accessed on December 25, 2015.

http://faostat3.fao.org/download/R/RL/E accessed on 
December 30, 2015

http://nlrmp.nic.in/ accessed on January 04, 2016

70

Indian J Econ Dev 13(1): 2017 (January-March)



Indian Journal of Economics and Development

Volume 13 No. 1: 71-78

January-March, 2017

DOI: 10.5958/2322-0430.2017.00010.5

www.soed.in

Profitability Analysis of Major Crops in Punjab: Some Evidence 
*from Cost of Cultivation Survey Data

ABSTRACT
During the past half century, the Punjab state achieved exemplary growth in food grain production. Consolidation of landholdings, 
reclamation of new agricultural lands, development of irrigation, use of biochemical inputs comprising high yielding variety seeds, 
chemical fertilizers, insecticides and mechanical inputs were among the important factors which helped agriculture in the state in 
making rapid strides The fast shift in the area from traditional diversified crops to mono-culture of rice wheat system was driven by 
forces such as price policy, technological change, market infrastructure and low cost of irrigation. The underground water is being 
used indiscriminately and due to over exploitation of water resource, the sustainability of existing crop systems is becoming 
doubtful creating critical second generation problem. Evidently, the state agriculture has reached at a stage of stagnation whereas 
the social cost is increasing due to environmental degradation. Though the economic evaluation of social cost is a cumbersome 
process, an attempt has been made to access the performance of different crops and cropping pattern in the state of Punjab using 
alternative scenarios like market prices, economic prices (without subsidies) and natural resource valuation (NRV) considering 
environmental benefits like biological nitrogen fixation and greenhouse gas costs. The results revealed that on the basis of market 
prices, basmati and paddy common generated net returns of `54289/ha and `45360/ha respectively as the net returns from other 
crops were less. The basmati remains the most remunerative crop with net returns of `41633/ha at economic prices and for paddy 
common net returns at economic prices were `33191/ha. The net returns from basmati and paddy common were estimated to be 
`33951/ha and ̀ 31733/ha on the basis of NRV. The results also brought out that alternative crops gave lower returns ascompared 
with paddy. The present set of marketing infrastructure and agricultural technological know-how, the rice-wheat cropping pattern 
is likely to produce the highest and more stable income. The sustainability of natural resources can be achieved only if same 
platform of technology-market-Govt. assurance for other alternative crops will be provided to the farmers Market incentives for 
other crops should be explored so that farmers could move away from thirsty crops such as rice.
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INTRODUCTION
During the past half century, the Punjab state achieved 

exemplary growth in food grain production. The state 
particularly known as the Granary of India is contributing 
18.37 per cent of wheat, 10.55 per cent rice and 4.09 per 
cent cotton of the country's total output (Anonymous, 
2014) apart from sizeable share in the production of 
various other crops. It is well documented, that the state 
has witnessed tremendous increase in the agricultural 
production during the Green Revolution period, 
supported by a mix of institutional and technological 

factor A total of 85 per cent of the area in the state is under 
agriculture. The area sown more than once has increased 
by 250 per cent since the late sixties. Consolidation of 
landholdings, reclamation of new agricultural lands, 
development of irrigation, use of biochemical inputs 
comprising high yielding variety seeds, chemical 
fertilisers, insecticides and mechanical inputs were 
among the important factors which helped agriculture in 
the state in making rapid strides. Thus, by exploiting high 
potential agriculture of the state, the country which was in 
the grip of serious food shortage till 1960s' has now been 

*The paper is drawn from the ongoing ICAR-NIAP network project on Regional Crop Planning for Improving Resource Use Efficiency and Sustainability. 



able to generate, even surpluses apart from meeting the 
needs of its rapidly growing population. The fast shift in 
the area from traditional diversified crops to mono-
culture of rice wheat system was driven by forces such as 
price policy, technological change, market infrastructure 
and low cost of irrigation. The underground water is being 
used indiscriminately and due to over exploitation of 
water resource, the sustainability of existing crop systems 
is becoming doubtful creating critical second generation 
problem. Evidently, the state agriculture has reached at a 
stage of stagnation whereas the social cost is increasing 
due to environmental degradation. Though the economic 
evaluation of social cost is a cumbersome process, an 
attempt has been made to access the performance of 
various crops and crop sequence in the state of Punjab in 
terms of market prices, economic prices and natural 
resource valuation which will help gain insight into the 
suitability of various crops in Punjab from long term 
prospects of society. Against this backdrop, the present 
study was undertaken:

i. toexamine the cropping pattern , irrigation 
pattern and crop-wise fertilizer consumption 
pattern in Punjab,

ii. to analyze the crop-wise groundwater extraction 
and usage in Punjab, and 

iii. to estimate the profitability of different crops 
using market prices, economic prices and natural 
resource valuation technologies

METHODOLOGY
The study is primarily based on plot-level data 

collected under “Comprehensive Scheme for Cost of 
Cultivation of Principal Crops” of Directorate of 
Economics and Statistics (DES), Ministry of Agriculture. 
In the Cost of Cultivation Scheme (CCS), each sample 
household is surveyed consecutively for three years and 
the latest available data pertains to the period 2008-09 to 
2010-11 (block year ending 2010-11). The plot-wise data 
were collected from the 300 representative households of 
30 tehsils during each year of the block period (2008-09 to 
2010-11). From three agro-climatic zones of the state, 
farmers were selected using three-stage stratified 
sampling technique, with tehsil as stage one, a village or 
cluster of villages as stage two and operational holdings 
within the cluster as stage three. 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 randomly. Secondary data  for subsidy rate 
on fertilizers and electricity  were procured from 
Department of Fertilizers, Ministry of Chemicals and 
Fertilizers, Government of India and Punjab State 
Electricity Regulatory Commission (website: 
http://www.pserc.nic.in/). The data on district wise 
ground water depth of observation wells for the three 
years 2008, 2009 and 2010 was taken from Central 
Ground Water Board (CGWB, 2014), Ministry of Water 
Resources, Government of India. Statistical Abstract of 

Punjab, (Various issues) has been used to retain data on 
various cropping and irrigation parameters of Punjab 
agriculture. The volume of total groundwater for 
irrigating major crops in Punjab was estimated as the 
product of irrigation hours and per hour groundwater draft 
(cum/hr). The irrigation hours (hrs/ha) for each crop were 
taken from plot-wise CCS data. As CCS does not collect 
information on groundwaterdraft, it was estimated using 
the following formula (Srivastava et al., 2014)
Groundwater draft lit/sec=Hp ́ 75  Pump efficiency

                                              Total head (m)
Where HP-  Horse power (Hp) of the pumps owned by the 
farmers

The crop-wise groundwater footprints (cum/kg) was 
estimated by dividing total groundwater use with the 
respective crop yield. Similarly, groundwater 
productivity (`/cum) was estimated by dividing value of 
output (main + by product) with the groundwater use. The 
net returns under alternative scenarios were compared as 
under
(i) Net Returns at Market Prices: Net returns at market 
prices can be defined as the gross return (value of main 
product and by product) less variable costs (Cost A1 + 
imputed value of family labour) at market prices actually 
paid and received by the farmer or imputed in some cases

NR  = GR – VC …….. (i)MP

Where, NR MP – Net returns at market prices; GR- 
Gross Returns; and VC- Variable Costs 
(ii) Net Returns at Economic Prices: Net return at 
economic prices (NR ) can be defined as the difference EP

between net return or income at market prices and 
subsidies on inputs like fertilizers and irrigation used in 
crop production

NR  = NR  – Subsidy ………. (ii)EP MP

Thus, subsidy component has internalized into the 
model, by covering two aspects viz., fertilizer subsidy and 
irrigation subsidy. Fertilizer subsidy consists of subsidy 
on nitrogen (N) and combination of Phosphorous (P) and 
Potassium (K). The total irrigation subsidy includes 
canal, electricity and diesel subsidy and has been 
distributed over selected crops based on area under 
irrigation of each crop.
(iii) Net Returns using Natural Resource Valuation 
Technique 

Net return based on Natural Resource Valuation 
(NRV) technique has been used taken care of nitrogen 
fixation by legume crops and Green House Gas (GHG) 
emission from crop production. As such NRNRV is 
computed as by adding value of nitrogen fixation by 
legume crops at economic price of nitrogen (Value of N) 
and deducting the imputed value of increase in GHG 
emission cost to the atmosphere
i.e. NRN  = NR  + (Value of N– Cost of GHG). (iii)RV EP

As such, the economic valuation has been done by 
taking into account the positive externality of legume 
crops by biological nitrogen fixation and the negative 
externality of GHG emissions. The data on contribution 
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of pulses by biological nitrogen fixation and emission of 
different crops were collected from various published 
scientific literature, (Peoples et al., 1995, IIPR, 2003; 
Anonymous, 2014a). The value of GHG emissions in 
terms of CO Kg equivalent was taken at the rate of 10 US 2

dollar per tonne. Biological nitrogen fixation for various 
crops has been calculated by taking the average value of 
nitrogen fixed by various legumes and then multiplied 
with the economic price of nitrogen prevailed in the TE 
2010-11.
RESULTS AND DISCUSSION
Changes in Cropping Pattern in Punjab

The cropping pattern in the state is shown in Table 1. 
The results revealed that in the TE 2013-14, nearly 82 per 
cent of the gross cropped area was under the cereal crops. 
Wheat is the principal crop of Punjab which alone had 
44.59 per cent of the gross cropped area followed by rice 
(35.88 per cent area) and cotton (6.25 per cent area). Thus, 
wheat and rice taken together occupied nearly 81 per cent 
of the area. Rice is not a historical crop of Punjab. The area 
under paddy was just 7.15 per cent of the gross cropped 
area in the TE 1973-74 which increased to 35.88 per cent 
in the TE 2013-14. The major factors responsible for 
increase are high and stable yield compared to other 
Kharif crops, assured minimum support price and public 
procurement. Since the net returns to the farmers from 
paddy crop are high vis-à-vis other competing Kharif 
crops. So paddy was replaced Kharif pulses and oilseeds 
on a large scale in the last decades. Increasing area under 
wheat has also replaced rabi pulses particularly gram and 
oilseed crops. This crop has high and stable yield, assured 
price and public procurement as compared to other rabi 
crops. It is also a staple food of Punjabis. Wheat Bhusa, 
the by-product of wheat is used on a very large scale by the 
farmers to feed dairy animals.

The share of cereals like bajra and maize has declined 
sharply. As the share of maize in gross cropped area has 
declined from 9.76 per cent in the TE 1973-74 to 2.56 per 
cent in the TE 1993-94 and further to 1.68 per cent in the 
TE 2012-13. Maize infact is replaced by the paddy crop. 
Although the MSP is announced for maize crop every 
year but there is no effective public procurements. 
Therefore, to avoid price risk, the Punjab farmers 
particularly of the central zone shifted from maize to 
paddy on a large scale during Kharif season. The area 
under pulses and oilseeds has recorded a sharp decline. 

The pulses share in area dropped from 7.17 per cent in the 
TE 1973-74 to 1.53 per cent in the TE 1993-94 and further 
to 0.18 per cent in the TE 2013-14. Similarly area share of 
oilseeds fell from 5.41 to 0.50 per cent per year over the 
period of forty year Thus expansion of area under paddy 
cultivation has been mainly at the cost of maize, 
groundnut millets and cotton while the wheat gained from 
area under gram, rapeseed and mustard, barley etc. The 
area under commercial crops also declined drastically. 
Therefore, cultivation of cereals, particularly rice and 
wheat, not only enjoyed productivity advantages but also 
ensured stable and assured economic returns which raised 
their relative profitability. Consequently, there was a large 
shift in land and other resources towards cultivation of 
these two cereal crops. The combination of technological 
breakthroughs and strong policy support has served the 
important purpose of achieving food security for the 
country. Consequently wheat-rice crop rotation has come 
to dominate the cropping pattern in the state.
Changes in Irrigation Pattern in Punjab 

The state has well developed surface and groundwater 
irrigation infrastructure. The surface irrigation 
distribution network comprises 1,45,000 km of canals 
including branch canals and minor distributories and one 
lakh km of field channel or water courses. The canal 
irrigation system irrigated about 27.37 per cent of the net 
irrigated area in the state and the share of canal irrigation 
has declined sharply from 46.50 per cent in the TE 1970-
71 to 39.94 per cent in the TE 1990-91 and further to 27.37 

Crop TE 1973-74 TE 1993-94 TE 2013-14

Paddy 7.15 26.74 35.88
Wheat 40.57 43.52 44.59
Bajra 3.37 0.14 0.04
Maize 9.76 2.56 1.68
Total Cereals 60.85 72.96 82.19
Pulses 7.17 1.53 0.18
Oilseeds 5.41 1.61 0.50
Sugarcane 2.27 1.40 0.98
Cotton 7.64 9.51 6.25
GCA ('000 ha) 5589 7473 7887

Table 1: Changes in cropping pattern in Punjab during 
1970-71 to 2013-14 

(Per cent) 

Particulars TE 1970-71 TE 1980-81 TE 1990-91 TE 2000-01 TE 2011-12

Net irrigated area ('000 ha) 2691.67 3389.00 3868.33 3990.67 4068.33
Irrigated (% to net area sown) 69.33 81.00 92.00 94.33 97.73
Irrigation coverage 
Surface water (per cent) 46.56 42.85 39.94 25.97 27.37
Ground water ( ) per cent 53.44 57.15 60.06 74.03 72.63
No. of pumps (in Lakh) 0.64 5.73 7.69 10.12 13.8
Electric ( ) per cent 47.40 45.06 73.73 77.51 82.23
Diesel ( ) per cent 52.60 54.94 26.27 22.49 17.77

Table 2: Changes in irrigation pattern in Punjab during TE 1970-71 to TE 2011-12
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per cent in the TE 2011-12 (Table 2). On the other hand, 
the groundwater irrigation (tubewell irrigation) 
particularly in the Central and Northern regions of Punjab 
has been on the increase. During 1970? s irrigation done 
by using groundwater accounted for 53.44 per cent which 
has jumped to 72.63 per cent in 2011-12.

The important reason behind such increase in the use 
of groundwater resource is phenomenal increase in the 
growth of groundwater abstraction structures (tubewells) 
due to their technical feasibility (groundwater is sweet) 
and economic viability (electricity to pump out water for 
irrigation is free) backed by huge investment in 
generation and distribution of power to farm sector and 
good quality seeds and use of chemical fertilizers There 
has been sharp increase in the total number of tubewells 
from 0.64 lakh in TE 1970-71 to 7.69 lakh in the TE 1990-
91 and then to 13.80 lakh in the TE 2011-12 in the state. 
The share of electric operated tubewells in the total 
number of tubewells increased from 47.48 per cent in the 
TE 1970-71 to 82.23 per cent in the TE 2011-12 while the 
share of diesel operated tubewells during the same period 
has declined from 52.60 per cent to 17.77 per cent. The 
density of tubewells per thousand hectare of net sown area 
(NSA) for the state was 66 in 1980- 81, which rose to 287 
in 2012-13. This clearly explains the extent of ground 
water exploitation in Punjab (Kaur et al., 2015) 
Subsidized power to agriculture lead to installation of 
more and more electric-tubewells and consequent greater 
withdrawal of groundwater than ever before. 
Crop-wise Consumption of Fertilizers in Punjab 

The crop wise fertilizer consumption was estimated 
using the unit level COC data of Punjab for the TE 2010-
11. Nitrogen has emerged as the major component in 
fertilizer consumption across all crops in the state. The 
average fertilizer use per hectare for wheat and paddy was 
282.93 kg and 249.48 kg respectively compared to 550.32 
kg, 368.53 kg, 343.75 kg and 218.11 kg for potato, 
sugarcane (planted), sugarcane (Ratoon) and cotton 
respectively. Vegetables were applied 316.23 kg/ha 
fertilizers while for maize fertilizer usage was 261.03 
kg/ha. However, potato, sugarcane and vegetables have 
been found to be the higher consumers of macro nutrients 
(Table 3).
Groundwater Extraction and Use in Punjab
Crop-wise ground water extraction

The largest component of ground water use is the 
water extracted for irrigation. The main means of 
irrigation in the state are canals and tube-wells. Of these 
sources, ground water constitutes the largest share. Over 
the years, there has been a decrease in surface water use 
and a continuous increase in ground water utilization for 
irrigation. The practice of providing power subsidies for 
agriculture has played a major role in decline of water 
levels the state.

 The extent of groundwater use varies across different 
crops depending upon the pumping hours and average 
yield (cubic meter/hour) of the pumps. Pattern of 

groundwater extraction in Punjab is presented in Table 4. 
It was found that Punjab farmers run tubewells for 252.46 
hours to cultivate one hectare of paddy followed by 
179.07 hours for sugarcane, 52.92 hours for wheat, 34.92 
hours for maize and 33.25 hours for cotton. The pump-
wise decomposition further revealed that about 50 per 
cent of the groundwater irrigation is given using 
submersible pumps except for cotton and sugarcane. The 
dominance of submersible pumps for major crops 
indicates a deeper water table in large part of the state. For 
cotton cultivation, submersible pumps are not used 
primarily because the crop is grown in water logging and 
salinity affected south-western part of the state. Due to 
salinity problems farmers prefer canal irrigation and use 
groundwater as a supplementary irrigation
Crop-wise groundwater usage

The perusal of Table 5 reveals that among major crops, 
paddy was found to be the most water guzzling crop with 
the groundwater use of 11097.51 cum/ha during 2010-11. 
The groundwater use for cultivation of other crops was 
9.29 (for maize) 40.34 (for cotton) and 83.47 (for 
sugarcane) per cent of the groundwater use in paddy 
depending upon the crop duration and water 
requirements. On an average, production of one kilogram 
of paddy in Punjab required 1702.77 litres groundwater 
and the estimated groundwater foot prints for other crops 
(except cotton) were much less than for paddy. Due to 
substantially high groundwater use, groundwater 
productivity (`/cum) of paddy was also much less than 

Crops N P K NPK

Wheat 172.15 68.71 42.08 282.93
Paddy 158.01 49.09 42.38 249.48
Basmati 105.72 46.10 43.16 194.99
Maize 136.86 64.17 60.00 261.03
Potato 264.59 186.05 99.67 550.32
Sugarcane 248.51 85.65 34.37 368.53
Sugarcane ratton 287.28 56.47 0.00 343.75
Rapeseed & Mustard 101.95 50.98 15.00 167.93
Cotton 126.89 48.98 42.23 218.11
Vegetables 121.69 107.04 87.50 316.23
Fodder 128.01 59.27 32.47 219.75
Arhar 85.52 28.75 - 114.27
Barley 132.46 69.83 - 202.29
Groundnut 15.00 38.33 - 53.33
Gram 18.00 46.00 - 64.00
Oilseeds 143.75 - - 143.75
Mesta 74.73 38.38 - 113.11
Moong 60.00 27.49 - 87.49
Pea 149.68 107.40 8.46 265.54
Sunflower 134.05 58.44 - 192.49
Urad 35.16 23.00 - 58.16

Table 3: Crop-wise consumption of fertilizers in 
Punjab, TE 2010-11 

(Kg/ha)
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Crops Ground water irrigation hours  (Hr/ha) Share in total irrigation hours (Per cent)

Diesel Electrical Electric Total Diesel Electrical Electric 

Wheat 3.94 19.32 29.66 52.92 7.45 36.51 56.04
Paddy 16.90 110.01 125.55 252.46 6.69 43.58 49.73
Basmati 9.50 77.08 178.80 265.39 3.58 29.05 67.37
Cotton 23.58 6.84 2.83 33.25 70.93 20.56 8.50
Maize 5.86 12.11 16.94 34.92 16.79 34.69 48.52
Sugarcane 28.36 64.45 86.27 179.07 15.84 35.99 48.18
Sugarcane ratton 19.42 151.54 54.46 225.43 8.62 67.22 24.16
Potato 16.03 39.88 66.00 121.90 13.15 32.71 54.14
Rapeseed 2.68 21.15 11.66 35.49 7.54 59.59 32.87
Fodder 6.82 33.23 61.89 101.94 6.69 32.60 60.71
Vegetables - 25.70 99.58 125.28 - 20.51 79.49
Barley 2.04 13.10 42.51 57.65 3.54 22.72 73.74
Pea 0.15 9.36 40.20 49.71 0.30 18.83 80.87
Gram 22.50 0.00 17.50 40.00 56.25 0.00 43.75
Moong 19.83 0.00 16.19 36.02 55.05 0.00 44.95
Urad 6.66 7.08 17.50 31.24 21.32 22.66 56.02
Groundnut 23.33 56.25 0.00 79.58 29.32 70.68 0.00
Sunflower 35.04 38.40 25.66 99.10 35.36 38.75 25.89
Mesta 4.27 159.70 0.00 163.97 2.60 97.40 0.00
Arhar 10.95 65.06 42.46 118.47 9.24 54.92 35.84
Oilseeds 0.00 0.00 111.29 111.29 0.00 0.00 100.00

Table 4: Crop-wise groundwater extraction in Punjab, TE 2010-11

Crops Groundwater 
draft (Cum/ha)

Crop yield 
(kg/ha)

Groundwater 
footprints (l/kg)

Gross returns 
(`/ha)

Groundwater 
productivity (`/cum)

Wheat 3009.42 4263.67 705.82 54167.63 18

Paddy common 11097.51 6517.33 1702.77 69000.55 6.22

Basmati 11031.71 3696.00 2984.77 79485.44 7.21

Cotton 4477.43 2137.00 2095.19 72267.03 16.14

Maize 1031.29 3647.67 282.726 34678.48 33.63

Sugarcane 9263.47 72044 128.581 152480.07 16.46

Sugarcane (ratton) 9288.26 74131.00 125.29 154101.16 16.59
Potato 3974.10 25164,00 157.92 71389.05 17.96

Rapeseed 1467.38 3837.67 382.36 31388.42 21.39

Fodder 5196.98 63294.67 82.10 37836.70 7.28

Vegetables 3222.64 11525.67 279.60 74532.16 23.13

Barley 2321.18 3745.00 619.81 40968.83 17.65

Groundnut 1609.23 692.00 2325.48 24375.00 15.15

Gram 2134.97 900.00 2372.19 34200.00 16.02

Moong 1322.41 736.00 1796.75 23344.90 17.65

Pea 1125.00 4945.00 227.50 71483.81 63.54

Urad 1293.60 441.00 2933.33 14511.66 11.22

Sunflower 2655.97 1786.00 1487.11 35042.01 13.19

Mesta 7426.13 5422.00 1369.63 47787.49 6.44

Arhar 4789.91 11300.00 423.89 37685.33 7.87

Oilseeds 2963.56 730.00 4059.67 37125.00 12.53

Table 5: Crop wise groundwater use in Punjab, TE 2010-11

Cum: Cubic metre
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other crops. Thus paddy a dominant crop in the existing 
cropping pattern is ecologically not suitable for Punjab 
and thus resulting in rapid decline of water table in the 
state. It was also found that in terms of per unit 
production, basmati variety consumed 2984.770 litres/kg 
volume of groundwater than the paddy-non basmati 
(1702.71 l/kg) due to substantially lower yield in the year 
2010-11. Inspite of lower yield, large price differential 
made basmati variety more remunerative than thepaddy 
non-basmati. Therefore, it is imperative to say that 
replacement of paddy non-basmati with basmati variety, 
may improve the farmers' income but with reducing the 
pressure on depleting groundwater resources in the state. 
Thus paddy ( common) was found to be the most water 
intensive crop with groundwater use of 11097.51 cum/ha 
followed by paddy basmati (11031.71 cum/ha). 
Sugarcane (ratoon) consumed 9288.26 cum/ha 
groundwater. Wheat consumed lesser water (3009.42 
cum/ha) compared to paddy but higher than rapeseed 
(1467.38). and maize (1021.29 cum/ha). The widespread 
paddy cultivation in the state is found to be the main cause 
of large scale depletion of groundwater. Thus, cropping 
pattern is needed to be diversified to curb the depletion of 
groundwater in the state.
Profitability of different Crops using Market Prices 
(MP), Economic Prices (EP) and Natural Resource 
Valuation (NRV) 
Crop-wise net returns using market prices in Punjab 

The comparative return or profitability is affected by 
the factors like yield levels, input use in production and 
their respective prices and output prices. The comparative 
returns at market prices along with the variable cost for 
various crops in Punjab are presented in Table 6. The 
variable costs included the cost incurred on different 
inputs such as feed fertilizer, manure insecticides, human 
labour (including family labour), machine labour and 
irrigation. During the TE 2010-11, the variable cost was 
found the highest in sugarcane, planted (`57825.50) 
followed by potato (`43541.16) and the lowest for wheat 
(`17291.49), rapeseed (`17776.74) and maize 
(`19669.89). The variable costs in the production of 
cotton were `30192.96 while it was `23639.97 and 
`25196.89 for paddy non-basmati and basmati 
respectively. In the case of pulses, the variable costs were 
found the highest in the cultivation of peas (`29267.07) 
while forurad, it was found lowest (`12159.96). Among 
oilseeds, the variable costs incurred on the production of 
sunflower were `17568.01/ ha while in the case of 
sesamum it was ̀ 9811.85/ha.

The returns depend upon the cost of cultivation as well 
as the productivity of crop and its price. Among the crops, 
sugarcane (ratton) accrued the highest net returns 
(`120536.53/ha) over the variable cost. As the crop 
occupies land for the whole year therefore, its net returns 
need to be compared with crop rotation or crop sequence 
in the year like paddy-wheat. The results brought out that 
net returns from sugarcane at market-prices turned out to 

be higher even when compared with the sum of net returns 
from paddy and wheat. The wheat-paddy (common) 
combination generated net returns of `82236.6 per ha 
which is lower than that of sugarcane. However, lack of 
marketing infrastructure for crops, other than wheat and 
rice, high transport cost and inadequate agro-processing 
units in the rural areas are the constraints to the spread of 
sugarcane cultivation in the state. The combination of 
wheat and paddy (basmati) due to its lower costs of 
cultivation turn out to be the best combination as the net 
profit from other combinations are less i.e. from wheat-
maize (`51884.65/ha) and wheat-cotton (`78950.22/ha). 
The wheat-cotton combination yields less profit due to 
high cost of cultivation and italso involves higher risk due 
to price instability of cotton. On the other than in Kharif 
crops, pea gave the highest net returns of `42216.94 per 
hectare. Potato yielded net returns of ̀ 27847.90/ha. Thus 
it may be concluded that the wheat-rice (basmati) 
provided higher financial returns with relatively low 
risks. From the comparative cost and returns analysis for 
different crops in Punjab in the year 2010-11, sugarcane 
and paddy-basmati have emerged to be the most efficient 
crops in financial aspects. As such the wheat rice cropping 
pattern offers the best returns to the farmers in the given 
framework of productivity and marketing criteria

Crop Variable cost 
(A1+family

 labour)

Gross 
returns

Net returns 
at market 

prices

Wheat 17291.49 54167.64 36876.15
Paddy (common) 23639.97 69000.55 45360.58
Basmati 25196.09 79485.44 54289.35
Cotton 30192.96 72267.04 42074.07
Maize 19669.98 34678.48 15008.50
Rapeseed 17776.74 31388.42 13611.68
Potato 43541.16 71389.06 27847.90
Sugarcane 57825.50 152480.08 94654.58
Sugarcane ratton 33564.63 154101.16 120536.53
Fodder 37468.87 37836.71 367.84
Vegetables 33888.85 74532.17 40643.32
Barley 16610.88 40968.83 24357.95
Groundnut 21533.25 24375.00 2841.75
Moong 13732.79 23344.90 9612.11
Pea 29267.07 71483.81 42216.74
Urad 12159.96 14511.66 2351.70
Sunflower 17568.01 35042.01 17474.00
Sesamum 9811.89 20256.25 10444.36
Mesta 11462.70 47787.49 36324.79
Arhar 15368.44 37685.33 22316.89
Oilseeds 15537.81 37125.00 21587.19
Gram 16105.51 34200.00 18094.49

Table 6: Net returns from different crops using market 
prices in Punjab, TE 2010-11 

(`/ha)
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Crop-wise net returns using economic prices in 
Punjab 

Net returns for different crops based on economic 
prices are presented in Table 7. The net returns at 
economic prices for different crops were computed by 
subtracting the input subsidies i.e. irrigation subsidy and 
NPK subsidy. Potato received the higher subsidy of 
`21104.41/ha because of higher fertilizer component 
followed by sugarcane planted (`14870.13/ha), 
sugarcane-ratoon (`14758.32/ha), paddy basmati 
(`12656.15/ha) and paddy non-basmati (`11789.60/ha). 
In total subsidy in paddy basmati, groundwater subsidy 
has the higher share of ̀ 6811.21/ha. Among the crops the 
minimum subsidy was used in rapeseed cultivation 
(`5496.76/ha).

Net returns based on economic prices were the highest 
in sugarcane crop. Apart from the annual crop, the paddy-
basmati remains the most remunerative crop with net 
income of `41633.20/ha at economic prices followed by 
peas per ha after deducting the subsidies. Potato ranks 
first in terms of input subsidy but is still notable to 
compete in the other important crops in terms of net 
income. Rice cotton and wheat provide net income of 
`33510.99/ha, `32780.14/ha, and `27264.30/ha 
respectively. After reckoning subsidies, the net returns 

Crop Ground 
water 

subsidy 
(Diesel & 

electricity)

NPK 
subsidy

Total 
subsidy

Net return on 
economic 

prices

Wheat 8046.12 9611.85 27264.30
Paddy 6950.52 11789.6 33570.99
Basmati 5844.94 12656.1 41633.20
Cotton 6337.43 9293.93 32780.14
Maize 7932.99 8815.95 6192.55
Rapeseed 4780.70 5496.76 8114.92
Potato 17280.4 21104.4 6743.49
Sugarcane 9916.94 14870.1 79784.44
Sugarcane 7962.17 14758.3 105778.21
Fodder 6381.38 9117.54 -8749.70
Vegetables 10634.4 11218.0 29425.31
Arhar 2878.41 6450.43 15866.46
Barley 5535.07 7158.82 17199.13
Groundnut 1921.57 4220.33 -1378.59
Gram 2306.06 3363.16 14731.34
Oilseeds 2781.56 5916.23 15670.96
Mesta 3079.48 7237.44 29087.35
Moong 2330.97 5986.25 3625.86
Pea 7827.31 10883.7 31332.96
Sunflower 5081.07 6707.41 10766.59
Urad

1565.73
4839.07
6811.21
2956.51
882.96
716.06
3824.00
4953.20
6796.15
2736.15
583.61
3572.01
1623.75
2298.76
1057.10
3134.67
4157.96
3655.28
3056.47
1626.33
749.53 1659.23 2408.75 -57.05

Table 7: Net returns from different crops using  economic 
prices in Punjab, TE 2010-11 

(`/ha)

from fodder became negative (`8749.70/ha) and maize 
became least profitable crop in terms of economic prices. 
Crop wise net returns based on natural resource 
valuation 

Agriculture has significant effects on climate 
primarily through production and release of green house 
gas such as carbon dioxide, methane and nitrous oxide. 
Further open field burning of straw after combine 
harvesting is a common practice in the state in order to 
ensure early preparation of fields for the next crop. 
Economic valuation has been done by taking into account 
the positive impact of legume crops by biological 
nitrogen fixation and the negative impact of GHG 
emissions has been presented in Table 8.

The fodder grown in Punjab fixed nitrogen equivalent 
to the economic contribution of ̀ 4187/ha while pea fixed 
nitrogen with `1389/ha (Appendix-I). Paddy caused the 
highest negative externality by providing GHGs costing 
`1839/ha whereas on the minimum GHGs costs were 
incurred by peas and fodder valued at `97/ha. On adding 
these benefits and deducting the costs from net returns on 
economic prices, overall returns can be obtained from 
cultivation of different crops to the society and the natural 
resource system. It can be seen from the table that net 

Crop Returns by 
adding 

economic 
value of 
nitrogen

Returns by 
deducting 

cost of 
GHG 

emissions

Net 
returns 

based on 
NRV

Wheat 27264.3 27081.3 27081.3
Paddy 33570.99 31732.99 31732.99
Basmati 41633.20 39795.20 39795.20
Cotton 32780.14 32729.14 32729.14
Maize 6192.55 6033.55 6033.55
Rapeseed 8114.92 7999.92 7999.92
Potato 6743.49 6508.49 6508.49
Sugarcane 79784.44 75986.44 75986.44
Sugarcane 105778.21 101980.21 101980.2
Fodder -4562.70 -8846.70 -4659.70
Vegetables 29425.31 29190.31 29190.31
Arhar 17859.46 15769.46 17762.46
Barley 17199.13 17199.13 17199.13
Groundnut 3181.41 -1378.59 3181.41
Gram 18143.34 14634.34 18046.34
Mesta 29087.35 29087.35 29087.35
Moong 5860.86 3528.86 5763.86
Oilseeds 17663.96 15556.46 17549.46
Pea 32721.96 31332.96 32721.96
Sunflower 10766.59 10766.59 10766.59
Urad 2448.95 -154.05 2351.95

Table 8: Net returns from different crops based on 
natural resource valuation in Punjab, TE 
2010-11 

(`/ha) 
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income found to be the highest in sugarcane ratoon 
(`101980.21/ha) followed by sugarcane planted 
(`75986.44/ha). Paddy basmati still is at the top in 
seasonal crops in terms of net income. Peas found with the 
highest net returns based on NRV. Paddy non-basmati, 
cotton, vegetables and wheat have shown net returns of 
`31732.99, `32729.14, `29190.31, and `27081.30/ha, 
respectively on the basis of NRV.
Comparison of net returns using various approaches 
of valuation 

It can be seen from Table 9 that there is a moderate to 
high decline in the net income from different crops after 
netting out subsidies on fertilizer, power and diesel. The 
impact of subsidy was seen so large that in some cases, the 
net income turned out negative (fodders). Placing 
economic value on the environmental effect further 
reduced the profitability of various crops. However, this 
effect was mild.

CONCLUSIONS
Thus it can be concluded that the present set of 

marketing infrastructure and agricultural technological 
know-how, the rice-wheat cropping patter is likely to 
produce the highest and more stable income. The 
sustainability of natural resources can be achieved only if 

Crops Valuation (`/ha)

Nitrogen fixation GHG

Paddy 0 1838

Wheat 0 183

Maize 0 159

Sugarcane 0 3798

Rape and Mustard 0 115

Cotton 0 51

Potato 0 235

Peas 1389 97

Vegetables 0 235

Fodder 4187 97

Appendix I
Economic valuation of nitrogen fixation and GHG 

emission by various crops in Punjab

Source: Peoples et al. (1995); IIPR (2003) and IARI (2014)

Crop Based on 
market 
price

Based on 
economic 

price

Based 
on 

NRV*

Wheat 36876.15 27264.30 27081.30
Paddy 45360.58 33570.99 31732.99
Basmati 54289.35 41633.20 39795.20
Cotton 42074.07 32780.14 32729.14
Maize 15008.50 6192.55 6033.55
Rapeseed 13611.68 8114.92 7999.92
Potato 27847.90 6743.49 6508.49
Sugarcane 94654.58 79784.44 75986.44
Sugarcane 120536.53 105778.21 101980.2
Fodder 367.84 -8749.70 -4659.70
Vegetables 40643.32 29425.31 29190.31
Arhar 22316.89 15866.46 17762.46
Barley 24357.95 17199.13 17199.13
Groundnut 2841.75 -1378.59 3181.41
Gram 18094.49 14731.34 18046.34
Mesta 36324.79 29087.35 29087.35
Moong 9612.11 3625.86 5763.86
Oilseeds 21587.19 15670.96 17549.46
Pea 42216.74 31332.96 32721.96
Sunflower 17474.00 10766.59 10766.59
Urad 2351.70 -57.05 2351.95

Table 9 : Net returns from different crops in Punjab using 
various approaches of evaluation, TE 2010-11 

(`/ha) 

*Natural Resource Valuation

same platform of technology-market-government 
assurance for other alternative crops will be provided to 
the farmers Market incentives for other crops should be 
explored so that farmers could move away from thirsty 
crops such as rice. The factors that are not captured by the 
market, like subsidies, is the direct cost to the society and 
factors affecting natural resources and environment as 
nitrogen fixation and green house gas costs need to be 
considered and should be internalized through 
appropriate policies. 
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INTRODUCTION
The increase in inequality of economic outcomes is 

one amongest the most important challenges faced in 
India. The high degree of inequality of income and 
wealth, the concentration of economic surplus in 
relatively fewer hands and the fragmented a locative 
problem in which powerful dynamic forces tend to 
perpetuate and even accentuate low standard of living of 
significant proportion to our population (Thakur, 1991). 
High rates of economic growth on their own are 
insufficient to guarantee that poverty reduction will occur 
unless the benefits of economic growth are more equally 
distributed (Melkamu and Singh, 2016).

 Due to the introduction of modern methods of 
cultivation during mid-sixties, the state of Punjab has 
made spectacular progress in agricultural production. The 
introduction of this New Technology has completely 
replaced the old mode of production and traditional 
agriculture was progressively given way to modern and 
commercial agriculture and sooner Punjab became role 
model for other states in country (Singh et al., 2016). The 

New Technology in agriculture is mainly confined to the 
large farmers because these farmers have a relatively easy 
access to inputs. So the new technology seems to have 
shifted the advantage of productivity per acre in the 
favour of the big farmers (Saini, 1976). The net result is 
that disparity between the small and large farmers has 
widened instead of being reduced (Chowdhary, 1970). 

The contribution of agriculture in GDP is declined and 
as a result, the economic condition of village people is 
deteriorating day by day. Although small and marginal 
farmers attained high productivity, their profit margin 
started dwindling since 1989, due to decline growth in 
productivity (Sekhon et al., 2015).Further, the 
inequalities in distribution of income are causing distress 
in the life of small and marginal farmers and poor sections 
of rural population (Singh, 2015).The rural household 
income has been found to follow a highly skewed 
distribution. The income from crops and dairying has 
been observed highly unequally distributed, perhaps due 
to their strong association with the size of landholding 
(Kaur and Singh, 2014).
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 Major policy measures during post reform periods 
were aimed at achieving the higher economic growth rate. 
They were of the belief that economic growth benefits 
through trickledown effect will automatically result into 
fall in the major economic problems such as poverty and 
inequality (Gupta et al., 2015). But most of the research 
findings have witnessed simultaneous rise in the level of 
inequality and slowdown in the rate of poverty reduction 
(Prasad, 2013).A perceptible increase in inter- and intra-
regional inequality in India has been seen during the 
reform period. This inequality is evident, not only in 
income terms, but also in terms of health and access to 
education (Pal and Ghosh, 2007). During the post reform 
period there has been an increase in the inequality of 
distribution of land owned. This trend in rural India has 
increased substantially land price and accordingly ousted 
small farmers out of land market. It is widely felt that the 
benefits of growth did not trickle down automatically to 
the lower rungs of the income ladder (Anupama, 2015).  
The present study attempts to examine the   inequality in 
income, consumption and assets among rural households 
in Shri Muktsar Sahib district of Punjab.
Research Methodology 

There are four development blocks in Shri Muktsar 
Sahib District. For the purpose of this study, one village 
from each development block has been selected on 
random basis. Thus, in all four villages are selected from 
the district for the survey. A representative proportional 
sample of all households comprising farmers, agricultural 
labourer and other households has been taken up for the 
survey. As many as 20 percent households out of total 
households are selected for survey on random basis. As a 
result, total 182 households have been investigated. Out 
of 182 households, 76 households belong to farmers, 83 
households belong to agricultural labourer, and 21 
households belong to other households.

Inequality is concerned with distribution. Inequality 
measures can be calculated for any distribution. This 
study was designed only to address the status of income, 
consumption and assets of rural households in Shri 
Muktsar Sahib District of Punjab state. Inequality 
analysis in the present paper focused on per household 
and per capita inequality using Gini coefficient among 
rural households. Gini coefficient is the most widely used 
measure of inequality. This may be due to the reason that it 
is easy to calculate. Another advantage of Gini 
coefficients is that it can be easily represented in the 
Lorenz graph. Its value ranges from 0 to 1, being 0 the 
value of perfect equality and 1 for the maximum 
inequality. The study utilized simplest way to measure 
inequality by dividing the sampled household into ten 
quintiles from poorest to richest, and reporting the levels 
of or proportions of income /expenditure/assets that 
accrue to each level using descriptive analysis. 
RESULTS AND DISCUSSION 

Inequality is a broader concept than poverty in that it is 
defined over the entire population, not just for the 

proportion of population below a certain poverty line. In 
the course of inequality measurement, we are able to say 
at what point a community is to be placed between two 
extremes, equality on one hand, and the ownership of all 
wealth by one individual on the other (Melkamu and 
Singh, 2016). First, the study investigated the income 
inequality among sampled households in Shri Muktsar 
Sahib District of Punjab state. Then it assesses 
consumption inequality and assets inequality in the study 
area.
Income Inequality

In this study, total household income consist of farm 
business income, dairying, income from hiring out 
machinery and mechanical equipment, sale of irrigation 
water, rent on leased-out land, salaries, pensions and 
remittances, income from hiring out labour, income from 
small business etc in a particular year. The distribution of 
income among the rural population have been worked out 
by taking cumulative percentages of per household and 
per capita income for each docile group after arranging 
the same in the ascending order. Gini ratios have also been 
calculated to justify the pattern of distribution. Gini ratio 
conveys better distribution if it is nearer to zero and worse 
distribution if the same is nearer to unity.
Household Income Distribution

Distribution of income among the different categories 
of rural households of Shri Muktsar Sahib district of 
Punjab can be seen from Table 1. The bottom 10 per cent 
households share only 3.67 per cent of the total income 
earned by all the categories taken together. On the other 
hand, the top 10 per cent households appropriate slightly 
less than 20 per cent of the total income. This is about 6 
times more than the income earned by the bottom 10 per 
cent households. A clear contract is obvious from the fact 

Cumulative 
percentage 
of households

Cumulative percentage of household 
income of

Farm
house
holds

Agricultural 
labour 

households

All 
others 
house
holds

10 3.3 5.2 3.64 3.67

20 6.7 12.3 11.5 7.9

30 10.3 19.8 17.9 12.35

40 15.5 28.5 24.5 18.17

50 22.8 33.6 31.6 25.15

60 31.9 45.4 44.01 34.9

70 47.8 54.3 53.5 49.23

80 61.7 64.6 63.7 62.3

90 80.15 80.5 82.98 80.4

100 100 100 100 100

Gini coefficient 0.3397 0.2116 0.2335 0.3118

Table 1: Distribution of household income among rural 
households

Source: Field Survey; 2013

All 
sampled 

house
holds
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that the bottom 40 per cent households account only 18.17 
per cent of the total income, whereas top 10 per cent 
households account for about 20 per cent of the total 
income earned by all the rural households.

Almost a similar picture can be seen from the different 
categories of rural households. The bottom 10 per cent of 
the farm households claim 3.3 per cent of the total 
household income, the corresponding figures for the 
agricultural labour households and all other households 
stand at 5.2 and 3.64 per cent respectively. On the other 
hand, top 10 per cent households appropriate slightly less 
than 20 per cent, 19.5 and 17.39 per cent for the farm 
households, agricultural labour households and all other 
households respectively. This shows that the income 
concentration among the farm households is slightly 
greater than that of the agricultural labour households and 
all other households. Gini coefficient also supports this 
evidence. These are 0.3397, 0.2116 and 0.2335 for the 
farm households, agricultural labour households and all 
other rural households respectively. A relatively better 
distribution of per household income is observed in the 
case of agricultural labour households. This may be due to 
less wage differentials prevails in rural areas. Gini 
coefficient of all the households taken together is of the 
order of 0.3118, indicating a highly skewed distribution of 
income.
Distribution of Per Capita Income

Distribution of per capita income is given in Table 2. 
The Table shows that the bottom 10 per cent persons share 
only 3.6 per cent of the total per capita income of all rural 
households, whereas top 10 per cent of all rural persons 
appropriate 18.4 per cent of the total per capita income.

The bottom 10 per cent of the farm population claims 

only 3.4 per cent of the total per capita income. The 
corresponding figures are 4.5 per cent and 3.4 per cent of 
the total per capita income for the agricultural labour 
households and all other households respectively.  The 
top 10 per cent population appropriate 18.6 per cent of the 
total per capita income for the farm households about 18 
per cent for the agricultural labour households and 17 per 
cent for the other households. The Gini coefficient shows 
that the concentration of per capita income is higher in the 
farm households in comparison to the remaining two 
categories. The worst distribution is depicted by the farm 
households. This is because of inequalities in the 
ownership of land. Gini coefficient of all the households 
is 0.3115, indicating a highly skewed distribution of per 
capita income. 

The above analysis shows that in Shri Muktsar district 
income is not equally distributed. However, as compared 
to other inequality indicators, there is lower degree of 
income inequality.   
Consumption Inequality

Consumption expenditure consists of expenditure on 
non durable items, durable items, services, marriages and 
other socio-religious ceremonies. The distribution of 
household consumption expenditure among the 
households in the rural areas of Shri Muktsar Sahib 
District of Punjab is shown in Table 3. On an average, the 
bottom 10 per cent households share only 3.7 per cent of 
the total consumption expenditure. On the other hand, the 
top 10 per cent households share 25.45 per cent of the total 
consumption expenditure of all the categories taken 
together. This is about 8 times more than the consumption 
expenditure of the bottom 10 per cent households. 

A clear contrast is obvious from the fact that the 

Cumulative 
percentage 
of households

Cumulative percentage of household 
consumption expenditure of

Farm 
house 
holds

Agricultural 
labour 

households

All 
others 
house
holds

All 
sampled 

house
holds

10 3.7 3.8 2.92 3.7

20 7.2 8.9 8.36 7.6

30 11.05 14.2 12.61 11.8

40 16.1 19.6 17.6 16.9

50 22.4 26.23 22.7 22.1

60 29.3 33.4 31.3 30.23

70 51.2 41.24 37.85 48.43

80 59.2 55.5 46.94 57.7

90 75.2 75.18 65 74.54

100 100 100 100 100

Gini coefficient 0.3493 0.3439 0.4094 0.3540

Table 3: Distribution of household consumption 
expenditure among rural households

Source: Field Survey; 2013

Cumulative 
percentage 
of persons

Cumulative percentage of household 
per capita income of

Farm
house
holds

Agricultural 
labour 

households

All 
others 
house
holds

All 
sampled 

house
holds

10 3.4 4.5 3.4 3.6

20 6.7 11.1 10.35 7.7

30 10.1 17.6 16.1 11.8

40 15.4 25.2 22.1 17.6

50 21.6 33.6 28.62 24.3

60 31.4 44.4 40.31 31.41

70 48.8 55.4 50.33 50.13

80 62.2 67.2 62.9 63.13

90 81.4 82.03 82.71 81.6

100 100 100 100 100

Gini coefficient 0.3380 0.2179 0.2664 0.3115

Table 2: Distribution of per capita income among rural 
households

Source: Field Survey; 2013
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bottom 50 per cent households account for 22.1 per cent 
of the total consumption expenditure, whereas top 20 per 
cent households account for 42.3 per cent of the total 
consumption expenditure by all the rural households.

A similar picture can be seen from the different 
categories of rural households. The bottom 10 per cent of 
the farm households claim 3.7 per cent of the total 
consumption expenditure, the corresponding figures for 
the agricultural labour households and all the other 
households stand at 3.8 and 2.92 per cent respectively. On 
the other hand, top 10 per cent households appropriate 
slightly less than 25, 25 and 35 per cent for the farm, 
agricultural labour and all other households respectively. 
This analysis shows that the concentration among the 
others rural households is higher than that among the farm 
and agricultural labour households. The Gini coefficient 
also supports this evidence. 

Gini coefficient of all the households taken together is 
0.3540, indicating a highly skewed distribution of 
consumption expenditure in comparison to within the 
different categories. This is due the reason that the bottom 
ten per cent household belong to agricultural labour 
categories and top ten  per cent belong to the large farm-
size category.
Distribution of Per Capita Consumption Expenditure

The distribution of per capita consumption 
expenditure is highlighted in Table 4. The results show 
that there are fewer inequalities in the distribution of per 
capita consumption expenditure in comparison to the 
distribution of per household consumption expenditure of 
different categories of rural households except other 
categories households. The bottom 10 per cent persons 
share only 4.23 per cent of the total per capita 

consumption expenditure. On the other hand, the top 10 
per cent persons appropriate 24.21 per cent of the total per 
capita consumption expenditure of all the households 
taken together.

The position is different for the different categories of 
rural households. The bottom 10 per cent of the farm 
population claims 4.5 per cent of the total per capita 
consumption expenditure whereas the corresponding 
figures are 3.8 and 2.71 respectively for the agricultural 
labour households and the other households. Gini 
coefficient of all the households is 0.3465, indicating a 
highly skewed distribution of per capita consumption 
expenditure. The concentration of per capita consumption 
expenditure is higher than the per household consumption 
expenditure in the case of other rural households.

The above analysis clearly shows that inequality in 
consumption expenditure is higher among other category 
households. This is because of some households are 
engaged in small business some other are engaged in non-
agricultural labourer. 
Inequality in Asset Holding

Wealth inequality is an integral aspect of economic 
inequality among persons at a given point of time, as well 
as across generations. Disparities in wealth can also 
translate into disparities in economic security (Zacharias 
and Vabulabharanam, 2009).Ownership of assets plays an 
important role in determining the levels of livings of 
households of particular section in any society. Having   
productive assets directly affects their standard of living 
(Singh et al., 2016). In order to assess the asset holdings of 
the rural households in the study area,durable assets, 
livestock assets and farm assets other than land are 
considered to calculate average value of assets.
Distribution of Household Assets

The distribution of per household assets among the 
households in the rural areas of Shri Muktsar Sahib 
District of Punjab is exhibited in Table 5. On an average, 
the bottom 10 per cent households share only 0.33 per 
cent of the total assets. On the other hand, the top 10 per 
cent households share 49.47 per cent of the total assets of 
all the categories taken together. This is about 147 times 
more than the assets of the bottom 10 per cent households. 
The bottom 90 per cent households account for only about 
51.5 per cent of the total, whereas the top 10 per cent 
households share 49.47 per cent of the total assets owned 
by all the rural households. 

The position is slightly different for the different 
categories of rural households. The bottom 10 per cent of 
farm household, share only 1.08 per cent of the total 
household assets. The corresponding figures for the 
agricultural labour households and the other households 
are 5.05 and 0.84 respectively. On the other hand, top 10 
per cent households appropriate slightly less than 42.5 per 
cent, 27.71 and 69.52 per cent for the farm, agricultural 
labour and all other households respectively. This shows 
that the assets concentration among the farm as well as 
others household is higher than the agricultural labour 

Cumulative 
percentage 
of persons

Cumulative percentage of per captia 
consumption expenditure of

Farm 
house 
holds

Agricultural 
labour 

households

All 
others 
house
holds

All 
sampled 

house
holds

10 4.5 3.8 2.71 4.23

20 7.8 9.01 8.05 8.1

30 11.3 14.25 11.9 11.94

40 16.3 20.24 16.7 17.13

50 23.7 26.96 22.5 24.30

60 30.9 35.4 31.5 31.9

70 45.4 44.7 37.9 44.84

80 60.4 56.82 45.7 58.54

90 76.8 76.8 64 75.79

100 100 100 100 100

Gini coefficient 0.3458 0.3240 0.4181 03465

Table 4: Distribution of per capita consumption 
expenditure among rural households

Source: Field Survey; 2013
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households. Gini coefficient also supports this evidence. 
These are 0.2928, 4048 and 0.7079 for the agricultural 
labour, farm and all other households respectively. Gini 
coefficient of all the households is 0.7035, indicating a 
highly skewed distribution of per household assets. 
Distribution of Per Capita Assets 

Distribution of per capita assets is given in Table 6. 
The Table shows that the bottom 10 per cent persons share 
only 0.26 per cent of the total per capita assets of all rural 
households, whereas top 10 per cent of all rural persons 
appropriate 51.45 per cent of the total per capita assets.

The bottom 10 per cent of the farm population claims 
only 0.82 per cent of the total per capita assets. The 
corresponding figures are 0.34 and 0.67 per cent of the 
total per capita assets for the agricultural labour 
households and all other households respectively.  The 
top 10 per cent population appropriate 33.35 per cent of 
the total per capita assets for the farm households, 27.42 
per cent for the agricultural labour households and 60.11 
per cent for the other households. The worst distribution is 
depicted by the others households. The Gini coefficient 
also shows that the concentration of per capita assets is 
higher in the other households in comparison to the 
remaining two categories. Gini coefficient of all the 
households is 0.7079, indicating a highly skewed 
distribution of per capita assets. The concentration of per 
capita assets is higher than per household assets except 
the other households. 

The above analysis shows that assets are unequally 
distributed among sampled rural households. This means 
only few households hold major assets and rest 
households hold little assets.  The farm labours, as a rule 
no land or farm implements, though some of them have 

Cumulative 
percentage 
of households

Cumulative percentage of per 
household assets of

Farm 
house 
holds

Agricultural 
labour 

households

All 
others 
house
holds

All 
sampled 

house
holds

10 1.08 5.05 0.84 0.33

20 3.94 10.59 1.75 0.74

30 7.44 16.87 2.7 1.24

40 12.31 23.4 4.16 1.89

50 18.29 30.48 7.45 2.91

60 28.53 38.36 11.83 5.17

70 41.77 48.09 16.22 11.61

80 57.7 58.44 20.61 22.91

90 76.5 72.29 30.48 51.43

100 100 100 100 100

Gini coefficient 0.4048 0.2928 0.7079 0.7035

Table 5: Distribution of per household assets among 
rural households

Source: Field Survey; 2013

Cumulative 
percentage 
of persons

Cumulative percentage of per capita 
assets of

Farm 
house 
holds

Agricultural 
labour 

households

All 
others 
house
holds

All 
sampled 

house
holds

10 0.82 0.34 0.67 0.26

20 3.52 8.46 1.76 0.63

30 7.28 13.41 2.59 1.14

40 11.80 19.31 3.705 1.80

50 16.83 26.94 7.02 2.85

60 25.62 35.15 10.88 5.19

70 36.05 44.54 15.46 11.87

80 50.53 55.65 21.69 23.74

90 66.65 72.58 39.89 48.55

100 100 100 100 100

Gini coefficient 0.4618 0.3471 0.6926 0.7079

Table 6: Distribution of per capita assets among rural 
households

Source: Field Survey; 2013

own small piece of land and very few farm implements 
(Zedong, 2011). These workers earn their livelihood by 
selling their labour power. So these workers own very few 
assets.  Due to this reason inequality in asset holding is 
higher than other indicators. 
CONCLUSIONS AND POLICY IMPLICATIONS

The above analysis clearly indicates that widespread 
inequalities prevail in the rural areas of Shri Muktsar 
district. Gini coefficient of all the households taken 
together is of the order of 0.3118, indicating a highly 
skewed distribution of income. The top 10 per cent 
households appropriate about 6 times more than the 
income earned by the bottom 10 per cent households. The 
income concentration among the farm households is 
slightly greater than that of the agricultural labour 
households and all other households. The concentration 
of per capita income is also higher in the farm households 
in comparison to the remaining two categories. Gini 
coefficient of all the households is 0.3115, indicating a 
highly skewed distribution of per capita income. 

The analysis further shows that the concentration of 
consumption expenditure among the others rural 
households is higher than that among the farm and 
agricultural labour households. Gini coefficient of all the 
households taken together is 0.3540, indicating a highly 
skewed distribution of consumption expenditure. On an 
average, the top 10 per cent households share about 8 
times more than the consumption expenditure of the 
bottom 10 per cent households. There are fewer 
inequalities in the distribution of per capita consumption 
expenditure in comparison to the distribution of per 
household consumption expenditure of different 
categories of rural households except other categories 
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households. The concentration of per capita consumption 
expenditure is higher than the per household consumption 
expenditure in the case of other rural households. 

The assets concentration among the farm as well as 
others household is higher than the agricultural labour 
households. Gini coefficient of all the households is 
0.7035, indicating a highly skewed distribution of per 
household assets. The top 10 per cent households share 
49.47 per cent of the total assets of all the categories taken 
together. This is about 147 times more than the assets of 
the bottom 10 per cent households. The Gini coefficient 
also shows that the concentration of per capita assets is 
higher in the other households in comparison to the 
remaining two categories. Gini coefficient of all the 
households is 0.7079, indicating a highly skewed 
distribution of per capita assets. The concentration of per 
capita assets is higher than per household assets except 
the other households. 

To improve the inequalities in the distribution of 
income, consumption and assets of rural households 
effective measures should be taken to increase the income 
of the poorer households.  As Punjab is an agriculturally 
developed state, the agro-based industries can prove to be 
very helpful for increasing the income of the poorer 
people living in rural areas with enhancing the 
employment in the state. Implementation of land reforms 
in favour of the marginal and small farmers will result in 
increasing their farm-size and consequently will be 
helpful in increasing their farm business income. The 
agricultural labourers should be equally associated with 
the process of land reforms. Education is an important 
factor for achieving employment and human resource 
development. The government must provide the free and 
compulsory education and provide text books up to 
elementary level for the children of poorer sections. 
Effective measure should be taken to increase the income 
of rural households by developing subsidiary occupations 
like dairy farming, poultry-farming, bee-keeping etc. 
Government should give more subsidies to the small and 
marginal farmers, rural artisans and labour households 
and also tries to encourage the people for small business to 
earn their livelihood. The enforcement of the already 
existing special programmes for the rural development 
should be farmed in proper perspective. Increase in the 
plan allocation and enlarging the scope of rural specific 
schemes to cover larger proportion of population can go a 

long way in creating egalitarian society in rural areas.
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INTRODUCTION 
In recent years not only central government but also 

state governments are spending a huge amount of money 
for rapid economic growth of the state. The Odisha 
government is also spending huge amount of money not 
only for the development of people but also to reduce 
poverty in the state. The government expenditure is 
categorized into two types; one is social expenditure, 
which includes expenditures on basic education, medical 
services, health care services, agriculture, etc. and another 
one is economic expenditure which includes expenditures 
on roads, ports or communication systems etc. Therefore, 
there must be a relationship between public expenditure, 
economic growth and poverty.

The relationship between public expenditure and 
economic growth has been extensively treated in the 
theoretical and empirical literatures. The theoretical 
foundation of this relationship can be traced as far back as 
the time of Wagner (1890), to Keynes (1936), Peacock 
and Wiseman (1961) and later to Musgrave. Usually the 
analysis is based on Granger type tests which analyse 
bivariate causality.In recent years also there are many 

empirical literatures are available on the relationship 
between public expenditure and economic growth but 
there is series of controversy. Some authors argue that the 
impact of government expenditure on economic growth is 
negative or not significant (Loto, 2011; Ndjokou, 2013; 
Taban, 2010; Vu Le and Suruga, 2005). Others believe 
that impact is positive and significant (Alexiou, 2009; 
Chude and Chude, 2013; Nasiru, 2012; Okoro, 2013; 
Olulu et al., 2014). The expenditure varies over space 
(Chang et al., 2004). This is because as there arise 
differences in the characteristics of the states, particularly 
economic and social sources. Galbraith's (1958) “ theory 
of social balance” states that, ignoring the relevance of 
public expenditure, particularly expenditure on 
infrastructural activities, could be a source of hazards to 
the national economy. Because outside Keynes 
hypothesis, it is said that public expenditure causes 
growth during normalcy, particularly in underdeveloped 
regions. With increasing budgetary provisions for the 
development of economic and social infrastructure, there 
is a need for regulation of externalities by the public 
actions. Thus the consensus opinion is that there always 
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exist some categories of public expenditures which are 
favourable to economic prosperity. As government 
undertakes various expenditures for the growth of an 
economy, there arise so many expenditures. If we take 
into account the budget of the government for 
consideration, there arise two types of expenditures i.e. 
plan expenditure and non-plan expenditure. Therefore, 
this study makes an attempt to examine the relationship 
between public expenditure, economic growth and 
poverty in Odisha. 
REVIEW OF 

Mohanty (2011) empirically examined the 
relationship between the public expenditure of the 
Government of Orissa and Gross State Domestic product 
for twenty years i.e. from 1990-91 to 2009-2010. The 
above objective was examined by the time series and 
econometrics techniques like Granger causality test. He 
found that there was a strong causality from GSDP to 
public expenditure but the causality from public 
expenditure to GSDP was weak. The weak causality was 
due to the incidence of outside revenue component in the 
developmental expenditure of the state.  

Gemmell et al. (2015) examined the growth impacts 
of changes in total govt expenditure and in the shares of 
different spending categories for a sample of OECD 
countries. They have taken into account 17 OECD 
countries over 1972 to 2008. They have used the methods 
of dynamic fixed effects (DFE) model which is used in a 
more restrictive manner and the more flexible, but 
information intensive (Mean Group) approach. From the 
analysis, it was found that there was some evidence of 
negative effects on long run growth from deficit-financed 
increase in total public spending which becomes more 
robust when contemporaneous relationships were 
ignored. However, their evidence of positive long-run 
growth effects from increase in transport and 
communication, education and health, spending shares 
appear to be robust and are consistent with the result. It is 
observed that the absolute magnitude of estimated growth 
impacts are relatively modest which suggest that, the long 
run growth effects should not be ignored in policy 
debates, they should perhaps remain of secondary 
concern. 

Loizides and Vamvoukas (2005) had tried to examine 
the relationship between govt size growth and income 
growth. They have examined this growth in both bivariate 
and trivariate systems. They had taken into account the 
annual data from the UK, Greece and Ireland. They 
examined the relationship by applying the Co-integration 
analysis, Error Correction Mechanism strategy and 
Granger Causality Tests.They found that in all countries 
public expenditure Granger causes growth in national 
income either in the short or the long run and in case of the 
Greece, increased output caused growth in public 
expenditure. 

LITERATURE

Mohanty and Mannem (2014) had examined whether 
there exists a causal relationship between expenditure 
ratio and revenue ratio of the Odisha state finance. They 
had taken into account the Friedman's hypothesis that 
increased revenues cause increased expenditure and 
Barro hypothesis i.e. higher revenue expenditures cause a 
negative impact on the growth of the economy. They had 
taken into account the annual data for the period 1992-93 
to 2012-13 and used the Co-integration mechanism and 
causality tests. They found one- directional causality from 
total revenue receipt ratio to total revenue expenditure. 
The rise in revenue receipt ratio decreases the revenue 
expenditure ratio. They also found that no causality has 
been established between tax ratio and capital output 
ratio, tax ratio and revenue expenditure ratio and total 
revenue receipt ratio and total expenditure ratio. So their 
findings were the Friedman hypothesis is not applicable 
to Odisha's state finance as the rise in revenue doesn't 
increase the expenditure. But the Barro's hypothesis holds 
as the decline in revenue expenditure ratio has a positive 
effect on the growth of GSDP. Finally, they found that 
efforts to reduce both the fiscal and revenue deficit, by 
increasing revenues may not be very effective while 
attempts to reduce the deficit through revenue 
expenditure containment would be more effective.      

Muthui et al. (2013) wanted to study the impact of 
public expenditure composition on economic growth in 
Kenya. They mainly focused on the components of 
education, infrastructure, health, defense and public order 
and security on economic growth in Kenya. They had 
taken into account the data from 1964 to 2011 and used 
Stationarity Test, Causality Test, Co-integration Tests and 
Vector Error Correction Model to estimate the data. The 
survey showed that though govt expenditure on education 
is positively related to economic growth, it doesn't spur 
any significant change to growth. They found that on 
average public expenditure and potential economic 
growth are linked by a long-run relationship and it is 
evident that the composition of govt expenditure affects 
economic growth.

Irman and Kuehnel (2008) provided knowledge 
about the identification of possible links between 
productive govt activity and long run economic growth 
and the assessment of the resulting allocation in terms of 
welfare. They focused on endogenous growth models and 
found that productive govt expenditure impacts on the 
steady state growth rate of consumption through a direct 
effect on the technology and an indirect effect on 
investment incentives through the mode of financing and 
the welfare-maximising share of govt expenditure are 
smaller.

Yasin (2010) examined the effect of govt spending on 
the growth rates of real domestic products of some sub- 
Saharan African countries. He had used the panel data 
model which has been estimated by fixed effects and 
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random effects estimation techniques. He had used the 
data for the period 1987 to 97 and the findings were 
indicated that govt spending on capital formation, trade 
openness and the private investment spending all have a 
positive and significant effect on economic growth. It was 
noticed that the official development assistance and the 
growth rate in the population are statistically 
insignificant.

Bose et al. (2007) wanted to study the growth effects 
of public expenditure at it' s aggregate and disaggregate 
levels. They particularly focused on sectoral 
expenditures. They had made this analysis by taking into 
account 30 developing countries. They had considered the 
implications of the govt budget constraint and an 
exclusive focus on developing countries as the role of 
govt expenditure for growth may differ across developed 
and developing countries. Their findings were the share of 
govt capital expenditure in GDP is positively and 
significantly correlated with economic growth, while the 
growth effect of current expenditure is insignificant for 
our group of countries. And at the sectoral level, govt 
investment and total expenditures in education are the 
only outlays that remain significantly associated with 
growth.

Kumar and Nalraj (2014) examined the causal 
relationship between health care expenditure and 
economic growth by taking into account four states. They 
had used an annual data series from the period 1991 to 
2010. They had taken the co-integration regression which 
is estimated by adopting co-integration regression 
Durbin-Watson (CRIW) test, Dickey-Fuller (DF) test and 
Augmented Dickey-Fuller (ADF) test. They found that 
there exists a unidirectional causality from health 
expenditure to economic growth in all four states. 
Economic growth would contribute both the demand side 
and supply side factors of the health sector. Their findings 
were with higher income people will demand the best 
health services. Hence, generally, they prefer private 
health care services due to its better services than public 
hospitals. The increase in demand for better health care 
leads the private health providers to supply such as goods 
and services. Those shifts reduce economic growth 
contribution on public health care expenditure.           

Al-Shatti (2014) aimed at examining the impact of 
the public expenditure on economic growth in Jordan 
during the time period 1993 to 2013. He determined that 
the contribution of the current and capital expenditures on 
education, health, economic affairs and housing and 
community utilities as a percent of the total public 
expenditure and then examining the impact of each one of 
them on economic growth in Jordan. He used two 
mathematical models to measure this impact, that is the 
first one measures the impact of current functional 
expenditure and the second model measures the impact of 
capital functional expenditure on economic growth in 

Jordan. Stationarity of the expletory variables and 
dependent variables for the first model was tested using 
Augmented Dicke- Fuller (ADF) test. This was also same 
for the second model. The researcher found that there is a 
statistically significant impact on the current expenses 
paid on health, economic affairs, and housing and 
community facilities and of the capital expenditures on 
health and economic affairs on economic growth in 
Jordan, and there is no statistically significant impact of 
the current expenses on education and of the capital 
expenditures on education, housing and community 
facilities on economic growth in Jordan. The study 
recommended that capital and current expenditure on 
economic affairs should be directed mainly to productive 
economic activities.    

Ray and Ray (2012)  tried to assess the nexus 
between govt's developmental expenditure and economic 
growth in India by using annual data over the period 1961-
62 to 2009-10. They wanted to know, whether there is bi-
directional causality between GDP growth and govt 
spending or whether is unidirectional causality between 
the two variables or whether there is no causality between 
GDP growth and govt spending in India or whether there 
exists a long run relationship between GDP growth and 
govt spending in India. They had used the co-integration 
and error correction modelling technique. The estimation 
consists of three steps: first, unit root tests, second, co-
integration test, third, the error correction model 
estimation. They found that both economic growth and 
developmental expenditure of govt are non-stationary at 
the level data but found stationary at the first differences. 
So the co-integration test confirmed that economic 
growth and developmental expenditure of govt are co-
integrated indicating an existence of long run equilibrium 
relationship between the two.       

Devarajan et al. (1996) focused on the link between 
the level of public expenditure and growth and derived the 
conditions under which a change in the composition of 
expenditure leads to a higher steady state growth rate of 
the economy. They had used the data from 43 developing 
countries over 20 years (1970 to 1990). They had used the 
method of Regression analysis, fixed effects model to 
analyse the study. The results revealed that an increase in 
the share of current expenditure has positive and 
statistically significant growth effects. But by contrast the 
relationship between the capital component of public 
expenditure and per capita growth is negative.   

Srinivasan (2013) has investigated the causal nexus 
between public expenditure and economic growth in 
India. His analysis was carried out over the period 1973 to 
2012. He had used the co-integration approach and error 
correction model for this analysis. The co-integration test 
result confirms the existence of long run equilibrium 
relationship between public expenditure and economic 
growth in India. The study suggested that the public 
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expenditure is growing rapidly than the income of the 
economy. Therefore, the Indian government must 
scrutinise the non- developmental expenditure and has to 
give emphasis on expenditure towards developmental in 
effect.

Koeda and Kramarenko (2008) have made a study on 
the assumption of a rapid scaling-up of expenditure to be 
followed by a rapid scaling-down in the context of 
Azerbaijan's current temporary oil production boom. 
Their study focuses on evaluating the impact of the most 
likely fiscal policy scenario on economic growth in 
Azerbaijan rather than defining optimal, sustainable 
fiscal rules suitable for the country. They have described 
the outcomes of the economic policies that were pursued 
by two oil producing countries- Nigeria and Saudi Arabia 
in response to large changes in their oil receipts during the 
1970s and 1980s. They have simulated the neo-classical 
growth model for this study. By studying on this they 
suggested that the evaluated fiscal scenario possesses 
significant risks to growth sustainability.

Imran (2013) focussed on the link between public 
expenditure and its role in reducing poverty in 
Bangladesh. He has taken into account the related 
expenditure policies in Bangladesh. He had applied both 
qualitative judgements and quantitative estimations from 
a dynamic macro-econometric model and time series 
analysis by utilising an Ordinary Least Square (OLS) 
Estimates. He had used a set of 31 years' time series data in 
order to see the impact of various components of 
government spending on poverty (through real GDP, 
wage, and employment growth) by estimating a linear 
equation. He found that the performances of the economy 
during last two decades were impressive. On the contrary, 
the country's achievement in raising national savings and 
investment rates and controlling inflation were showed to 
be insignificant and unsatisfactory. Bangladesh has been 
facing poverty and inequality due to the low rate of wages, 
lack of employment and insufficient household incomes. 

Gangal and Gupta (2013) had tried to analyse the 
impact of public expenditure on economic growth of 
India. They had taken the annual data of total public 
expenditure (TPE) and Gross Domestic Product (GDP) 
per capita as an indicator of economic growth. They had 
used the data from 1998 to 2012. They had applied the 
'ADF Unit Root Test', 'Cointegration Test' and 'Granger 
Causality Test' techniques for this study. They found that 
there is linear stationarity in both the variables that 
indicates the long run equilibrium and there is a positive 
impact of total expenditure on economic growth.

Barrios et al. (2009) had discussed the link between 
the quality of public finances and long term economic 
growth of the European Commission's Public Finances. 
They discussed what is needed for a public finances to 
have a lasting impact on growth and can strengthen the 
adjustment capacities of European economies. They had 

taken into account the composition and efficiency of the 
composition and efficiency of expenditure, the structure 
and efficiency of revenue systems and the size of the 
government. They confirmed the critical role that better 
quality of public finances can play for long- term growth 
but also its complexity and many facets.First, the coFirst, 
the composition of public expenditure matters for long 
run economic growth. In particular, switching 
expenditure towards infrastructure and education can be 
growth enhancing. Second, the structure of tax system 
impacts growth prospects. Third how efficient public 
spending is and what quality of public services is being 
demanded by citizens is influenced also by cultural 
factors. This implies that changes in quality may be 
implemented only slowly. Finally stronger fiscal 
governance, including through national fiscal rules, 
medium term budgetary frameworks and fiscal 
institutions, are viewed to be a key pillar for a better 
quality of public finances.

Panda (2008) has presented that the economy is 
poised for a take-off to a high growth phase, almost 
similar to that at the national level. He states that poverty 
dimensions, however, has a reversal achievements. He 
has taken into account the GSDP and poverty data of 
Odisha from a standard source of data of India and shows 
that the period 1993-2004 has witnessed a reversal of the 
achievements made on poverty front during 1983-93. His 
study revealed that economic growth has been advocated 
as an essential condition for poverty reduction. But 
growth by itself is not a sufficient condition for poverty to 
fall since benefits of growth could easily be neutralized by 
a rise in inequality.   

From the above literature review it is clear that the 
findings of the literature are varying to each others. And 
also there are very less number of studies exist 
particularly for Odisha. We do not find any literature for 
Odisha which examined the relationship between public 
expenditure, economic growth and poverty in Odisha. 
Therefore, in this paper, we have tried to examine these 
relationships by using econometric techniques.
DATA  AND SOURCES 

To examine the above objectives the study has used 
only the secondary data. The important variables of the 
study are the plan, non-plan and total public expenditure 
of Odisha, Gross State Domestic Products (GSDP) of 
Odisha and Poverty. The public expenditure has been 
measured in terms of the voted disbursements made by 
the government of Odisha both in the revenue account and 
capital account. To make the results of the 
experimentation more reliable and exhaustive, public 
expenditure in its several divisions has been admitted. 
These divisions comprise (i) total expenditure (both 
revenue and capital), (ii) plan and non-plan expenditures 
which comprise of different types of items. We have taken 
into account non-plan expenditures, on revenue account, 
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interest payments and on capital account and plan 
expenditures on revenue account and on capital account. 
In this analysis, time series data on public expenditure 
have been collected from the various budget papers of the 
government of Odisha from 2000-01 to 2014-15 
comprising (i) Annual Financial Statement, (ii) Odisha 
Budget at a glance. Data on GSDP and other related 
variables have been collected from (i) Estimates of State 
Domestic Product of Odisha, (ii) several issues of 
Economic Survey, Government of Odisha. Poverty data is 
collected from the Report of the Expert Group which 
estimates the methodology for measurement of poverty, 
published by the government of India planning 
commission. 

To examine the above objectives, we have used 
different econometrics models. First, to examine the first 
objective that is, trends and growth rate of public 
expenditure, GSDP and poverty, we have estimated the 
trends of the selected variables. Second, to examine the 
relationship between public expenditure, economic 
growth and poverty, we have used the OLS technique of 
regression and Granger Causality test. All these 
econometrics models are explained in chapter-4.  
METHODOLOGY

One important objective of this study is to trace a 
relationship between public expenditure and economic 
growth in the context of Odisha. We emphasize that 
government expenditure in important sectors can reduce 
poverty.Though, there is no time series data on poverty, 
we have simply compared the public expenditure, growth 
and poverty. Though, there are time series data is 
available on public expenditure and GSDP, we have 
applied the econometrics techniques on these variables. 

Before we estimate the econometric models, we have 
applied the unit root tests to examine whether the study 
variables are stationary or not by using the ADF.
Stationarity Test: A time series model is called (weakly) 
stationary if its mean, variance and the covariance are 
time invariant and the data, which do not possess this 
property is called non-stationary, in the case of a random 
walk process. Most of the macroeconomics time series 
data are followed by shocks which are known to be 
nonstationary. Since econometrics models use 
nonstationary data, they are likely to violate some 
important statistical properties of the estimators and give 
misleading inferences. So it is necessary to test the 
stationarity of the series before estimating any 
econometric model. Now a simple first order 
autoregressive process can be written as:

Y = µ + µ t + áY + å (1)t 0 1 t-1 t

Where Y is the stochastic process, and µ ,  µ and á are t 0 1 

parameters. Here, t is the time period and å is a random t

error term, with white noise properties of zero mean, 
constant variance and the zero covariance. Here µ is 0 

called the drift parameter or constant or intercept term and 

the nature of the time series in the equation (1) depends on 
the parameter values. If µ ¹ 0 and lál <1, then Y follows a 1 t

deterministic trend. The autoregressive component, áYt-1, 

means that there may be short run deviations, but the 
series will return to trend eventually. This series is called a 
trend stationary (TS) process, as the residuals from the 
regression Y on a constant and a trend will be stationary. If t

µ =0, µ =0 and á =1, then the series is called a simple 0 1 

random walk, a unit root process. And if µ ± 0, µ =0 and á 0 1 

=1, the series is said to follow a random walk with drift 
parameter. A stochastic process becomes stationary after 
the first difference is called a difference stationary 
process. Likewise, any time series, which becomes 
stationary after de-trending is called a TS process.

Several tests have been developed for testing non-
stationarity, more popularly known as the unit root, in 
time series. These include the Dickey-Fuller, Augmented 
Dickey-Fuller and Phillips-Perron tests to check the 
presence of unit root in the time series. These tests are 
necessitated when a time series is non-stationary because 
the usual t-test is inappropriate to test the null hypothesis, 
á =1 in equation (4). Now we will discuss each type of unit 
root test in the following.
Dickey-Fuller and Augmented Dickey-Fuller Tests: 
The Dickey-Fuller test says that in the equation (1), the 
first order difference equation has a unit root. Specifically, 
assuming the absence of trend term in equation (1), the 
modified form as;

ÄY = µ + ä Y + å (2)t 0 t-1 t

Where ÄY Y - Y . Here the null hypothesis is the {Y } t = t t-1 t

process has a unit root, i.e. H : ä= á – 1. Since -1 £ á  0, it 0

follows that -2  £ä  £0.
th More generally, if the above equation follows a p

order autoregressive process, then it is called Dickey-
th th Fuller test. But if it follows both p and q order of both 

autoregressive and moving average process [ARIMA 
(p,q)], this extended Dickey-Fuller test is called 
augmented Dickey-Fuller test. Specifically, if the time 
series follows AR(p), it can be represented as,

(3)

After the mathematical manipulation, equation (3) can be 
written as,

(4)

Where                        and

Equation (4) is also recommended if the residuals 
sequence, {å } in equation (3), is not a white noise, for e.g. t

when å s are auto correlated. There are different forms of t

DF and ADF tests, which are possible by including trend 
terms in equation (3) and (4), and also excluding drift 
(intercept or constant) term, µ from these equations. DF 0 

£

= + Yt-1 + åt
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test is a special case of ADF test when p=1. To test the 
significance of ä in equations (3 and (4), the usual 
Student's t-statistics critical values cannot be used but ô-
statistics are made available under alternative assumption 
of drift, trend, sample size and level of significance. They 
are abbreviated as ô (no drift and no trend), ô (only drift) µ 

and ô (with both drift and trend). DF test has also provided ô

the critical F-test values, known as Ô , Ô , and Ô for pair-1 2 3 

wise joint tests of significance for µ and µ Thus, the null 0 1. 

hypothesis that ä=0 can be rejected if the computed t value 
for the coefficient ä is greater than the critical ô-value in 
absolute magnitude. It has been shown that the same DF 
test critical values are valid for the ADF test as well.
Phillips-Perron Test

One of the important assumptions of DF test is that 
the error terms are uncorrelated, homoscedastic as well as 
identically and independently distributed (iid). Phillip 
and Perron (1988) have modified the DF test, known as PP 
test, which can be applied when the above properties are 
not valid. The PP test has been shown to follow the same 
critical values as that of DF test, but has greater power to 
reject the null hypothesis of a unit root. However, it 
cannot reject the null hypothesis when the error series 
follows a negative moving average process. In such 
situation, it is recommended to use the DF test rather than 
the PP test.

The relationship between public expenditure and 
GSDP is estimated by the regression method. The 
regression model is;

Where, GSDP is the Gross State Domestic Product, 
PE is the public Expenditure, t is the time period. So in 
equation (5), the model intends to hypothesise GSDP is a 
function of public expenditure. 

Next we have applied the Granger causality test to 
know whether public expenditure really causing the 
GSDP. 

Granger causality test assumes that the information 
relevant to the prediction of the respective variables, here 
GSDP and public expenditure. The test involves 
estimating the following pair of regressions

(6)

(7)

Where, á, â, ë and ä are coefficients. Here it is 
assumed that the disturbances u and u  are uncorrelated. 1t 2t

In passing, note that, since we have two variables, we are 
dealing with bilateral causality. In equation-6, the current 
GSDP is related to past GSDP of itself as well as of past 
PE, and equation-7 postulates a similar behavior for PE. 
We now distinguish four cases:

LogGSDP = b  + b LogPE  + u (5)t 0 1 t t  

1. Unidirectional Causality from GSDP to PE is 
indicated if the estimated coefficients on the lagged 
PE in equation-6 are statistically zero as a group (i.e., 

Sa = 0) and the set of estimated coefficients on the i

lagged PE in equation-4.3 is statistically different 

from zero (i.e., Sa ¹ 0).j

2. Conversely, Unidirectional Causality from PE to 
GSDP is indicated if the estimated coefficients on 
the lagged PE in equation-7 are statistically different 

from zero as a group (i.e., Sa = 0) and the set of i

estimated coefficients on the lagged spot in 
equation-4.3 is not statistically different from zero 

(i.e., Sa ¹ 0). j

3. Feedback, or Bilateral Causality, is suggested when 
the sets of PE and GSDP coefficients are statistically 
significantly different from zero in both regressions.

4. Finally, independence is suggested when t e sets of 
PE and GSDP coefficients are not statistically 
significant in both the regressions.

ANALYSIS OF ESTIMATED RESULTS
If we take into account the total expenditures of the 

state government, we found that government spends on 
various developmental and non-developmental 
activities. So the expenditures of the government are 
classified into plan expenditure and non-plan 
expenditures. In the Figure 1, we have reported the 
trends of the plan, non-plan and total public expenditure 
of Odisha. It indicates that from 2001-02 to 2003-04, 
there is an increase in both total expenditure and non-
plan expenditure of the state government. But the plan 
expenditure was low in comparison to these two 
expenditures. And after that, from the period 2003-04 to 
2005-06, there is a slight decrease in total expenditure 
and also in non-plan expenditure. In 2003-04, total 
expenditure was `23025.29 crore whereas non-plan 
expenditure was `19071.77 crore while plan 
expenditure was maintaining the same trend that means 
it was lower than these two and it was only `3954.52 
crore which is higher than the period 2000-01 to 2003-
04. Then both total expenditure and non-plan 
expenditure were decreased to `19699.91 crore and 
`16062 crore respectively. Then from the period 2005-
06 to 2009-10, both the total expenditure and non-plan 
expenditure were increasing but the rate of increase of 
non-plan expenditure is slow from the total expenditure 
i.e. when the total expenditure was `18464.21 crore in 
2005-06, it was `32797.55 crore in 2009-10, the non-
plan expenditure was ̀ 15393.97 crore in 2005-06 and it 
was ̀ 22884.07 crore in 2009-10. And in the same period, 
plan expenditure had a tremendous increase i.e. it was 
increased from `3070.24 crore in 2005-06 to `9913.48 
crore in 2009-10. Then from the period 2009-10 to 2014-
15, all were maintaining the same trend that means all 
plan expenditure, non-plan expenditure and total 
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expenditure were increasing. But the total expenditure 
has a more rising trend among all the three expenditures 
of the government. If we say about the numerical figure 
of the total expenditure, non-plan expenditure and plan 
expenditure, these were `76006.87, `42422.42 and 
`33584.45 crores respectively in 2014-15. So finally we 
find that there is a rise and fall in the expenditures of the 
government, overall there is a rising trend in the 
expenditures of the government from 2000-01 to 2014-
15.

The descriptive statistics of the selected variables are 
reported in Figure 1. If we look at the mean and standard 
deviation, it indicates that the GSDP has the highest mean 
value (16.08) with the lowest standard deviation (0.33). It 
also indicates that LNPE has the lowest mean (8.87) with 
the highest standard deviation (0.84). That means GSDP 
has the lowest volatility and plan expenditure has the 
lowest volatility. The PE mean value is (9.95) and the 
standard deviation is (0.37). Similarly, the total 
expenditure (TE) mean value is 10.27 and the standard 
deviation is 0.49.  

Before we estimate any econometric models, we have 
estimated the unit root test of Dickey-Fuller test and the 
results are reported in Table-2. It shows that all variables 
are non-stationary at their level values. Among the 
variables, only plan expenditure and GSDP are stationary 

 Statistics GSDP NPE PE LNTE

 Mean 16.08 9.95 8.87 10.27
 Std. Dev. 0.33 0.37 0.84 0.49
 Skewness -0.26 0.67 0.38 0.68
 Kurtosis 1.61 2.08 1.83 2.17
Jarque-Bera 1.38 1.64 1.22 1.61

Table 1: Descriptive statistics of the selected study 
variables

ADF
Intercept Intercept with 

trend

Variable Level First Diff Level First 
diff

Plan Expenditure 1.47 -2.98*** -2.13 -3.49**
Non-Plan Expenditure 0.58 -3.66** -0.70 -3.54**
Total Expenditure 1.68 -3.46** -0.35 -3.75**
GSDP -0.87 -2.91*** -0.95 -3.03**

Table 2: Augmented dickey fuller unit root test results

*, ** and *** denote significant at 1 per cent, 5 per cent and 10 per cent 
respectively
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at the first difference but other variables are stationary at 
the second difference.

In Table 3, we have reported the results of the 
regression model to know the relationship between public 
expenditures and GSDP. It indicates that among the plan 
and non-plan expenditure, only the plan expenditure has 
significantly influenced the GSDP. If the plan expenditure 
increases by 1 percent, the GSDP increases by 27 per cent. 
Except for the plan expenditure, other expenditures are 
not significant.   

 

To know the cause and effect relationship between 
public expenditures and the GSDP, we have estimated 
the Granger causality test and are reported in Table 4. We 
have estimated the bi-variate Granger causality test 

Variable Coefficient Std. error t-statistic Prob.  

Constant 0.072 0.01 6.91 0.00

 Non-plan 
expenditure

0.313 0.33 0.94 0.37

 Plan expenditure 0.271 0.11 2.52 0.03

Total expenditure -0.710 0.41 -1.72 0.12
2R 0.67     D.W. 2.38

Table 3: Regression results between GSDP and public 
expenditures  
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 Null hypothesis F-Statistic P Lag

Non-plan expenditure does not granger cause GSDP 1.71 0.25 2

GSDP does not granger cause non-plan expenditure 3.89 0.07 2

Plan expenditure does not granger cause GSDP 2.74 0.13 2

GSDP does not granger cause plan expenditure 6.22 0.03 2

Total Expenditure does not granger cause GSDP 1.02 0.41 2

GSDP does not granger cause total expenditure 2.50 0.16 2

Table 4: Results of granger causality test between GSDP and Govt. expenditure

Year Non plan Plan Total GSDP Rural Urban Total 

expenditure expenditure expenditure poverty poverty poverty

2004-05 16062 3637.91 19699.91 7772943 60.8 37.6 57.2

2009-10 22884.07 9913.48 272.51 32797.55 11585113 39.2 25.9 68.88 37 64.68

2011-12 27947.56 14157.53 42105.09 13011301 35.69 17.29 32.59 

Table 5: Comparison between poverty, public expenditure and GSDP in Odisha 

between public expenditure and Gross State Domestic 
Product (GSDP).The Granger Causality test has two 
hypotheses; null hypothesis and alternative hypothesis. 
The first null hypothesis points out that non-plan 
expenditure does not cause GSDP and its alternative 
hypothesis states that non-plan expenditure Causes 
GSDP. Likewise, in the second null hypothesis, GSDP 
does not cause non-plan expenditure and its alternative 
hypothesis is that GSDP causes non-plan expenditure. 
These hypotheses are applied to other two variables. The 
F-statistics value 3.89 significantat 10 per cent. 
Therefore, we reject the null hypothesis and accept the 
alternative hypothesis that GSDP causes to non-plan 
expenditureand the reverse is not. Similarly, the F-
statistics value 6.22 is significant at 5 percent. 
Therefore, there is causality from GSDP to plan 
expenditure and reverse is not. There is no cause and 
effect relationship between total public expenditure and 
GSDP. 

In Table 5, the comparison is made between poverty, 
public expenditure and Gross State Domestic Product 
(GSDP). In this table we have taken plan expenditure, 
non-plan expenditure and total expenditure, GSDP, rural 
poverty, urban poverty and total poverty. It indicates that 
in 2004-05, the total public expenditure was `19699.91 
crore, non-plan and plan expenditures were ̀ 16062 crore 
and `3637.91crore respectively. In this year the GSDP 
was `7772943 lakh and the poverty was 57.2 percent of 
the total population. The rural and urban poverty were 
60.8 percent and 37.6 per cent respectively. In 2009-10, 
the state total public expenditures have been increased by 
166.49 per cent and it became ̀ 32797.55 crore and in this 
mean year, GSDP was increased to ̀ 11585113 lakh and in 
this year poverty was reduced to 37 per cent from the 
previous 57.2 per cent. So within this period, the 

percentage change in total expenditure was 166.49 while 
the change in GSDP was 149.04 percent and the reduction 
in poverty was 64.68 per cent. And then in 2011-12, total 
expenditure was `42105.09 crore whereas GSDP was 
`13011301 lakh and poverty was 32.59 percent of the 
total population. In this period, total expenditure was 
increased 128.38 per cent whereas the increase in GSDP 
was 112.31 percent and reduction in poverty was 88.08 
per cent. Although there was a reduction in poverty in 
these years, the rural poverty is always higher than the 
urban poverty. So from this comparison, we found that 
with the increase in total expenditure, there was an 
increase in the GSDP of the state and it also reduced 
poverty to some extent.   
CONCLUSIONS 

This paper examines the relationship between public 
expenditure, economic growth (GSDP) and poverty in 
Odisha. The study finds that among the public 
expenditures (plan, non-plan and total expenditure), the 
plan expenditure has a significant relationship with the 
economic growth (GSDP) of Odisha. There is causality 
from GSDP to plan expenditure and non-plan expenditure 
but there is no causality from GSDP to total public 
expenditure. This study concludes that the plan 
expenditure directly influences the GSDP through 
production, therefore, the Government of Odisha should 
increase the plan expenditure in an efficient manner, 
which will increase the production in the state and also 
reduce poverty in the state. On the other-hand, the 
government has to increase expenditure on non-plan 
expenditure, which will help to the poor and marginalised 
people to get their basic needs.
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ABSTRACT
The present study was primarily based on the time series data. The data on area, production and productivity were collected for the 
period of 1950-51 to 2013-14. The results revealed that the area under maize showed continuous decline during the study period 
except Pre-Green Revolution period, the compound annual growth rates of area were 3.01, -3.31, -4.69, -1.00, and -2.40 per cent in 
Pre-Green Revolution, Green Revolution, Post-Green Revolution, Liberalization Period-I and II respectively whereas there was a 
continuous upward surge in the yield of maize. The assured marketing for paddy, under the present price policy, resulted in 
squeezing out area from maize in favour of paddy crop. In addition, subsidized electricity in agriculture irrigation was also found to 
have positive influence in area under paddy in Punjab. The results further revealed that the yield remained the major contributor to 
the increased production of maize. The variability in area was highest during Green Revolution period (14.40) and lowest in 
Liberalization Period-I (2.71). Maize is more soil protective because it involves lesser use of fertilizers and chemicals. Also, it has 
shorter ripening period, 90 days, as compared to paddy, which takes 145 days to ripe. By cultivating maize, farmers can protect the 
worsening quality of soil, save 74 per cent of water and 70 per cent of power as compared to paddy.
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INTRODUCTION
The Punjab state is at crossroad with respect to 

agriculture. Agricultural growth based on wheat and 
paddy has stagnated, leading to stagnation in incomes 
from agriculture. Environmental concerns have been 
escalating, particularly relating to high levels and 
imbalance among fertilizers, decline in the water table, 
and loss of land to salinity and water logging especially in 
the South-western cotton Zone. In wheat-paddy rotation, 
paddy crop is more resource depleting than wheat crop 
and inefficiencies in its production are larger in the case of 
the small farmers (Melkani and Kataria, 2014). Paddy 
crop is highly water intensive crop, as it consumes 3,000 
litres of water to produce one kilo of rice (Saran et al., 
2013). Thus, the sustainability of agriculture in state is 
under threat. In order to revitalize Punjab agriculture 
through exploring alternatives to the paddy-wheat 
system, various expert committees and other groups (Johl 
Committee, 2002; Anonymous, 2005 and 2006) have 
recommended the diversification of agriculture towards 

high-value commodities and a broader mix of traditional 
commodities and agro-processed products that augment 
farm income, promote exports and conserve soil and 
water resources. Maize is one of the best alternate crop, as 
the profits in Maize-Potato-Wheat rotation comes after 
paddy-potato-wheat rotation (Kaur and Kaur, 2012). 

Maize (Zea mays) is one of the most important cereal 
crop worldwide; not only for human consumption but also 
for animal consumption. The crop is an important staple 
food for more than 1.2 billion people in Sub-Saharan 
Africa and Latin America and a key food crop in Asia. 
Globally what makes maize a popular crop from 
cultivation point of view is its versatility in terms of its 
suitability to diverse agro-climatic zones offering highest 
genetic yield potential amongst other cereal crops? India 
as a whole accounts for 5 per cent of corn acreage in 2010-
11 and produces approximately 21.73 million tonnes with 
year-on-year growth of 30 per cent, making maize the 
third most important food grain after wheat and paddy. It 
contributes nearly 9 per cent to the national food basket 



and more than `400 billion to the agricultural GDP 
besides generating employment to 1000 million man-
days in the farm and downstream agricultural and 
industrial sectors. Punjab unlike the rest of India had 
traditionally been a maize growing state until paddy 
became popular. 

Area under maize cultivation declined since 2006-07 
with little improvement in the yield. The maize 
production in Punjab in 2012-13 was 4.71 lakh metric 
tonnes, and the total area under the crop was 1.29 lakh 
hectares. With an average productivity of 3,650 kg/ha, 
farmers cultivating maize made substantial profits that 
year. Within Punjab the primary maize producing areas 
are Hoshiarpur, Roopnagar, Nawan Shahar, Kapurthala, 
Ropar, and Amritsar (Anonymous, 2013). In Punjab, the 
maize is sown normally during the end of May to end of 
June and is harvested in the months of September-
October. A number of efforts were made to bring about 
technological breakthrough in this crop. In spite of this, 
the area under maize depicted a continuous decline during 
the Post-green revolution period. The decline in maize-
acreage was mainly caused by the advent of HYVs of its 
competing crop, paddy (Chahal et al., 2003). Other causes 
includes the assured procurement and high MSP of paddy 
crop as compared to maize crop.

The agricultural policy reflects the potential of maize 
crop as the future crop of Punjab, becoming the most 
suitable replacement for paddy. This increase is likely to 
result in production increase from 0.5 to 2 million tonnes. 
Giving a boost to maize cultivation in the state, Punjab 
Government has decided to provide 50 per cent subsidy 
on the maize seeds and on required pesticides to the state 
farmers. The maize cultivation in the state is facing 
certain constraints which have proved detrimental to the 
growth of maize crop in Punjab. It has been found that cost 
of cultivation of maize is lower than the paddy in the state 
but productivity of maize could not keep pace with the 
productivity of paddy. In the back drop of this, so the main 
objective of this study was to examine the production 
performance of maize crop in Punjab.
METHODOLOGY

The study was confined to Punjab state. Secondary 
data on area, yield and production of maize in Punjab 
from 1950-51 to 2014-15 were analyzed to find out the 
trends in maize production. The study period (1950-51 to 
2013-14) was divided into different periods:

I. Pre-Green Revolution Period (1950-51 to 1965-66)

II.  Green Revolution Period (1966-67 to 1985-86)

III. Post-Green Revolution Period (1986-87 to 1994-95)

IV. Liberalization Period (1995-96 to 2013-14)
After the economic reforms of 1990's, the period from 

1995-96 is called Liberalization Period. In the year 2006, 
SAS Nagar (Sahibzada Ajit Singh Nagar) was made 
which took most of the maize growing area of Roopnagar 

district, so in order to depict the better growth trends of 
maize growing districts of Punjab state, the Liberalization 
Period was further divided into sub-periods:
Liberalization Period-I (1995-96 to 2005-06)
Liberalization Period-II (2006-07 to 2013-14)

As a result, the overall study has been divided into five 
sub-periods, namely, Pre-Green Revolution, Green 
Revolution, Post-Green Revolution, Liberalization 
period-I and Liberalization period-II.
Estimation of Growth Rates

The annual growth rates for area, production and yield 
of maize in the various maize growing districts namely 
Hoshiarpur, Roopnagar, Gurdaspur. Amritsar, Patiala, 
Ludhiana, Jalandhar, Bathinda, etc. were computed using 
the growth model for the different periods.

The growth model adopted in the exponential 
form of regression was as under:

t Y  = a b ut

Where
Y  = Absolute valuet

(e.g. area/production/yield of maize crop) for the year 't'
t = Time variable

Log transformation of the above function is
ln Y  = ln a + t (ln b) + et

a = Constant
ln b = Regression coefficient of time
u = Error term

Where
ln b = ln (1+r)
b = 1+r, where r = CGR
r = b – 1
r = [Antilog (ln b) - 1]
CGR (%) = r × 100

The compound rates were also tested to determine their 
statistical significance.
Decomposition of Growth Analysis

The observed changes in the production of the maize 
crop during the different study periods were 
decomposed into area effect, yield effect and interaction 
effect. The following additive scheme of decomposition 
was used:

? P = A  ×  ? Y + Y  × ? A + ? A × ? Y0 0

Where
? P=Difference in the average production during two 
years
? Y=(Y -Y )=Difference in average yield during two 1 0

years
? A=(A -A )=Difference in average area during two years1 0

A =Average area under the crop during the current year1

Y =Average yield of the crop during the current year1

Where, 0 and 1 represent time periods during base year 
and current year respectively.
Thus, the changes in production (? P) were due to:
(i) Area effect (Y . ? A)0

(ii) Yield effect (A . ? Y) and0

(iii) Interaction of area and yield effect (? A. ? Y)

96

Indian J Econ Dev 13(1): 2017 (January-March)



Variability in Area, Yield and Production of Maize
The variability in area, yield and production of maize 

has been computed by using Cuddy Della Valle Index 
(Singh and Bayrlee, 1990). Since the coefficient of 
variation over-estimates the level of instability in time 
series data characterized by long-term trends, this index 
was used as it corrects the coefficient of variation. The 
variability has been computed for the nine major maize 
growing districts of Punjab for the five periods mentioned 
above. 
The variability has been computed by using the following 
formula:

The value of Cuddy Della Valle Index (CV*) was 
calculated by using the formula as,

2 0.5CV*= CV× (1-R )
2Where, R  is estimated R-Square (coefficient of multiple 

determination) from growth analysis.
RESULTS AND DISCUSSION
Trends in Area, Yield and Production of Maize 

A glance at Table 1 revealed that the area under maize 
had decreased from 264 thousand hectares in 1950-51 to 
138 thousand hectares in 2013-14. The overall trend was 
fluctuating. This could be attributed to the higher 
profitability of competing crop, namely paddy because 
productivity of paddy was appreciably higher as 
compared to maize. The overall increase in yield was 
observed due to the increase in production per hectare. In 
1950-51, the yield recorded per hectare was 667 
kilogram, whereas in 2013-14 it increased to 4354 
kilogram, respectively. It was due to the advent of HYVs 
of maize crop. During Pre-Green and Green Revolution 
period double cross hybrid seeds were there, but the yield 
was not uniform in these hybrids. Varieties like Ganga 
101 in Pre-green period and Ganga Hybrid Makka 3, 
Ganga 1, Deccan 101, Sangam, etc. in Green Revolution 
period resulted in increasing yield on farm. 

The year 1989-90 had been a landmark year, since this 
year saw two major changes in policy that is, launch of 
single cross hybrid project and creation of new seed 
policy in India. Single cross hybrids are much uniform in 
production than double cross hybrids. Because of the 
single cross hybrid varieties, the yield of maize crop 
increased from 1796 kg/ha in the year 1995-96 to 2734 
kg/ha in the year 2005-06. Similar trends were observed 
in Liberalization Period-II, where yield increased from 
3122 kg/ha to 4354 kg/ha respectively from 2006-07 to 
2013-14.

The compound annual growth rate of area under maize 
crop was estimated to be 3.01 percent per annum during 
Pre-green revolution period but it decreased to -3.31 
percent during Green Revolution (Table 1). The figures 

were significant  of significance in all the 
periods. It further decreased to -4.69 per cent during Post-
Green Revolution Period. After that, during 
Liberalization Period-I, the growth rate was -1.00 per 
cent, the area under maize declined at a low rate in this 
period as compared to other periods as the area remained 
more or less stable in this period with a fall of just 20 
thousand hectares in this period. During Liberalization 
Period-II, it again decreased to -2.40 per cent. In totality, 
area under maize increased from 2.64 lakh hectares to 
3.55 lakh hectares in Pre-Green Revolution Period, giving 
a positive growth rate, there after it continuously declined 
from 4.28 lakh to 1.38 lakh hectares depicting negative 
growth.

The growth rate of yield was positive over the periods 
except Post-Green Revolution period, where it was 
negative (-0.20) but non-significant. The results further 
revealed that maximum increase in the yield was 
witnessed during last two periods that is, after 1995-96 
(called as Liberalization Period-I and II) only due to the 
90 percent adoption of hybrid varieties by the maize 
growers. The trends in production was fluctuating, the 
growth rate of production was positive in Pre-Green 
Revolution period and in Liberalization Period-I and 
negative in the remaining periods. Growth rate of 
production was maximum and significant in Pre-Green 
Revolution period (5.66 per cent) and negative during 
Green Revolution period where it was -2.59 per cent and 
significant statically.
District-wise Growth Performance of Area, Yield, 
Production under Maize Crop in Punjab 

District wise compound annual growth rates were 
computed for various periods and districts were further 
divided on the basis of growth rates. The districts having 
growth of more than or equal to 4 per cent are hence forth 
named as high growth districts, while those having 
growth rate between 2.0 to 3.9 per cent are called as 
medium growth districts. The districts having growth 
upto 1.9 per cent are termed as low growth districts and 

statistically

Coefficient of variation 
(CV %) =

Standard deviation
 100×

Mean

Periods Area Yield Production

Pre-Green Revolution Period 
(1950-51 to 1965-66)

3.01*** NS1.05 5.66***

Green Revolution Period
(1966-67 to 1985-86)

-3.31*** 1.31** -2.59***

Post-
(1986-87 to 1994-95)

Green Revolution Period -4.69*** NS-0.20 NS-2.25

Liberalization Period-I
(1995-96 to 2005-06)

-1.00*** 3.71** 2.69*

Liberalization Period-II
(2006-07 to 2013-14)

-2.40*** 3.95*** NS-0.03

Table 1: Growth performance of maize area, yield and 
production in Punjab, 1950-51 to 2013-14

***,**, and * significant at 1, 5,  and 10 percent level respectively.
NS: Non-significant
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those depicting negative growth are clubbed under 
negative growth districts.

The CAGR's were calculated, based on the data 
available for each of the maize growing districts. CAGR 
of Faridkot district was calculated from 1972-73 to 1985-
86 in Green Revolution Period as the district was newly 
built in 1972. Sometimes because of the non-availability 
of the data, CAGR was calculated for lesser number of 
years than the years actually falling in the period 
mentioned in the table.
Growth Performance of Maize Area

The results presented in Table 2 showed that, in Pre-
Green Revolution Period, districts like Kapurthala, 
Jalandhar, Ludhiana, Ferozepur and Bathinda were under 
high growth districts giving a significant growth ranging 
from 4.27 to 12.55 per cent per annum respectively. 
During the same period, Sangrur district with growth rate 
of 3.22 per cent lies in medium growth whereas none of 
the district showed negative growth in area under maize 
crop till the year 1966. 

In the succeeding periods most of the maize growing 
districts depicted negative growth in area and thus almost 
90 percent of maize growing districts were clubbed under 
negative growth districts clearly indicating a decline in 
area in all the maize growing districts. Only, Hoshiarpur 
(0.57 percent) and Roopnagar (0.47 per cent) in Green 
Revolution Period, Kapurthala (0.09 per cent) in Post-
Green Revolution, Hoshiarpur (0.50 per cent) and 
Sangrur (1.76 percent) in Liberalization Period-I lies in 
low growth districts.
Growth Performance of Maize Yield

The district wise growth performance of maize yield 
in Punjab (Table 3) showed that in Pre-Green Revolution 
Period Hoshiarpur with significant growth rate of 6.39 per 
cent came under high growth district and Kapurthala (-
3.48 percent) and Ferozepur (-1.23 per cent) came under 
negative growth districts. In Green Revolution Period 
most of the districts came under low growth districts 
whereas Ludhiana, Bathinda, Patiala had grown 
negatively with -1.93 per cent, -1.82 per cent, -0.47 per 
cent growth respectively, showing decline in yield over 
the period.

In Post-Green Revolution Period, Jalandhar, 
Kapurthala, Faridkot and Ferozepur districts had growth 
of more than 4 percent in yield whereas Gurdaspur and 
Patiala showed negative growth. In Liberalization Period-
I (after the economic reforms), there was a large scale 
release and hence adoption of hybrid varieties of maize by 
maize growers all over the Punjab state which led to the 
increase in the yield and consequently the decade from 
1995 to 2005 witnessed highest growth yield and hence 
all the maize growing districts had growth rate of at least 2 
percent per annum in this period. In Liberalization Period-
II, only Amritsar district (-4.37 per cent) showed negative 
growth.

Growth Performance of Maize Production
Compound annual growth rates of production of 

major maize growing districts of Punjab presented in 
Table 4 showed that, in Pre-green revolution period, 
Jalandhar, Hoshiarpur, Ludhiana, Ferozepur and 
Bathinda districts showed high growth and the growth 
ranged from 6.17 to 14.79 per cent respectively whereas 
none of the districts had negative growth. Whereas in the 
periods succeeding to Pre-green revolution that is, Green 
Revolution Period, Post-Green Revolution Period and 
Liberalization Period most of the districts had negative 
growth regarding production. In Post-Green Revolution 
Period only Kapurthala (7.56 per cent), in Liberalization 
Period-I only Fatehgarh Sahib (6.8 per cent) and 
Roopnagar (4.31 per cent), in Liberalization period-II 
only SAS Nagar (7.34 per cent) and Tarn Taran (9.26 per 
cent) had high growth of more than 4 per cent per annum 
respectively.
Decomposition of Maize Production into Area, Yield 
and Interaction Effects in Punjab

The decomposition of maize production is presented 
in Table 5. The results clearly showed that the yield 
remained the major contributor to the increased 
production of maize in the period 1950-51 to 1965-66. In 
Pre-Green Revolution period, the area effect (16.00 
percent), yield effect (62.47 per cent) and interaction 
effect (21.53 per cent) were contributing positively 
towards increasing production. In Green Revolution and 
Post-Green Revolution Period, the analysis of maize 
production revealed, that in Punjab, the production had 
fallen down due to negative yield effect (-69.29 per cent) 
in Green revolution period and negative interaction effect 
(-17.97 per cent) in Post-green revolution period.

However negative area and interaction effect has been 
compensated by quite strong positive yield effect which 
was 151.72 per cent in Liberalization Period-I and 158.02 
per cent in Liberalization Period-II. The increase in 
production was largely due to the high scale release and 
adoption of hybrid varieties by maize growers not only in 
state but all over the country.
Variability in Area, Yield and Production of Maize

The results pertaining to the variability in area, 
average yield and production of maize are given in Table 
6. The variability in area was highest during Green 
revolution period and lowest in Liberalization Period-I. 

The highest variability in area during green revolution 
period was the result of major shift of area from maize 
towards paddy and wheat due to introduction of HYV of 
seeds of paddy and wheat in 1965, public procurement 
policies, assured marketing, assured prices etc. The area 
and productivity of maize crop declined over the periods, 
only because of the higher profitability of competing crop 
namely paddy, productivity of paddy was appreciably 
higher as compared to maize crop. The variability in 
average yield was maximum in Post-Green Revolution 
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Periods Area          
effect

Yield 
effect

Interaction 
effect

Increase 
(+)/ decline (-)

Pre-green 16.00 62.47 21.53 +

Green revolution 142.09 -69.29 27.20 -

Post-green 64.06 53.91 -17.97 -

Liberalization period-I -33.98 151.72 -17.75 +

Liberalization period-II -41.60 158.02 -16.42 +

Table 5: Decomposition of maize production in Punjab, 1950-51 
to 2013-14

Particulars Time Period

Pre-Green 
Revolution 

Green 
Revolution 

Post-Green 
Revolution 

Liberalization 
Period-I

Liberalization 
Period-II

Variability in area 5.22 14.04 6.80 2.71 3.22

Variability in average yield 17.67 11.53 22.49 10.45 4.19

Variability in production 18.84 12.04 16.47 11.47 3.52

Table 6: Variability in area, average yield and production of maize in Punjab, 1950-51 to 2013-14

2 0.5CV* Cuddy Della Valle Index, where CV*=(CV)(1-R )

period (22.49) and minimum in Liberalization Period-II 
(4.19). The coefficient of variation depicting the 
variability in productivity of maize ranged between the 
Pre-green revolution period (18.84) and the 
Liberalization Period-II (3.52).
CONCLUSION AND POLICY IMPLICATIONS

The area under maize has shown continuous decline 
during the study period (1950-51 to 2013-14) except Pre-
green revolution period whereas there was a continuous 
upward surge in the yield of maize may be due to 
development and adoption of improved and hybrid 
varieties in the state. Productivity of paddy was 
appreciably higher as compared to maize which means 
higher profitability in paddy crop as compared to maize 
crop, this was the main reason that area under maize crop 
was continuously shrinking after green revolution. The 
decomposition results were found to be in conformity 
with the results of growth analysis in the state, which 
shows that yield is the major contributor to the increased 
maize production. The assured marketing for paddy, 
which ensures better returns from paddy cultivation under 
the present price policy, resulted in squeezing out area 
from maize in favour of paddy crop in Punjab.

The paper suggests the increase in area under maize 
crop in Punjab, because 70 percent of frozen corn is 
purchased from Maharashtra with ` 30 per kg as 
transportation cost. This gap can be filled by Punjabi 
farmers by increasing area under maize crop. On the other 
side, maize is more soil protective because it involves 
lesser use of fertilizers and chemicals. Also, it has shorter 
ripening period, 90 days, as compared to paddy, which 
takes 145 days to ripe. By cultivating maize, farmers can 
protect the worsening quality of soil, save 74 percent of 
water and 70 percent of power as compared to paddy. 

There are atleast 500 products which use maize as an 
ingredient, right from the shell of capsules in the 
pharmaceutical sector to biofuels like ethanol. It is also 
used in manufacturing plastics, packing materials, 
insulating materials, adhesives, chemicals, explosives, 
paints, paste, abrasives, dyes, insecticides, organic acids, 
solvents, rayon, antifreeze and soaps. On the other hand, 
the main cropping pattern followed by the farmers in 
Punjab is paddy-wheat rotation but if they grow maize in 
place of paddy, the farmers could follow these cropping 
rotations:
Rotation I : Maize-Potato-Wheat
Rotation II : Maize-Green Peas-Wheat
Rotation III : Maize-Potato-Sarson
Rotation IV : Maize-Potato-Spring Maize

As a result, cropping intensity increases to 300 
percent, which gives quite high returns and higher annual 
income than the traditional paddy-wheat cycle. To 
enhance the area under maize crop, establishment of 
maize based agro industries in Punjab is the need of hour 
and regular extension services should be provided to 
maize growers so as to build up their knowledge about 
moisture content, various diseases/ insect-pest attacks 
and their control and regulations.
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INTRODUCTION 
Changing pattern in food consumption and calorie 

intake in India has captured great attention among 
researchers and policy makers in recent times.  Increasing 
preferences towards non-food from food items and 
towards high value from low value foods is evident in past 
three decades. Survey reveals that share of food 
consumption in total consumption expenditure had 
declined by 10 per cent in rural India, from 64.0 to 53.6 
per cent, and by more than 15 per cent in urban India, from 
56.4 to 40.7per cent between 1977-78 and 2009-10 
(NSSO, 2010).  Within food items, diversification from 
cereal dominated low-value traditional food basket 
towards high value commodities such as milk, meat, 
fruits, vegetables, fish and processed food products has 
been observed in several studies (Saha, 2000; Kumar et 
al., 2007).  While the share of cereals in total consumer 
expenditure in rural India declined steadily from 26.3 per 
cent in 1977-78 to 22.2 per cent in 1999-00 and to 15.6 per 
cent in 2009-10, expenditure on milk and milk products, 
egg, fish and meat, fruits and vegetables had increased 

gradually. Decline in cereal consumption expenditure 
was also noticed in urban India, although not as severely 
as was in rural regions. But the income spent on high 
value commodities remained decreasing in urban India, 
converse to the rural case (NSSO, 2010). While some 
view such shift towards non foods and high value foods as 
welfare improvement, others reason this shift to increase 
in prices, especially of non food goods.  

With an increase in consumption, income and wages 
in per capita real terms, there has also been an offsetting 
reduction in calorie intake.  The mean per capita calorie 
consumption per day in rural India decreased from 2240 
Kcal in 1983 to 2047 Kcal in 2004-05. The decline was 
about 10 per cent, being higher at the upper end of the 
expenditure distribution. In contrast, real average 
monthly per capita expenditure increased by 22 per cent 
over the same period. Urban areas witnessed a milder 
decline in estimated average calorie intake, from 2070 
Kcal to 2021 Kcal.  The decline in per capita consumption 
is not limited just to calories. It also applies to proteins and 
other nutrients, the major exception being fat 



consumption, which has increased steadily in both rural 
and urban areas (Deaton and Drèze, 2009). Several 
explanations has been made to explain this income - 
calorie consumption puzzle, including movements in 
relative prices,  rural  impoverishment,  food 
diversification, decline in calorie needs and a squeeze of 
the food budget, declining levels of physical activity and 
improvements in health environment. Increasing 
inequality in calorie intake in major Indian states is the 
other dimension that one has to worry about.

 Inferences once could draw in general is, both in terms 
of expenditure and calorie intake, rate of decline is 
prominent in rural than in urban India (Rao, 2000).  
Implications of such change are vital as they are linked 
directly with poverty levels in the country.  It also signals 
the direction of change in production pattern to the farm 
sector that the consuming economy demands. The change 
that we described above is of broader view and the 
estimates are aggregate measures. But consumption 
behaviour and nature of response to income and price 
changes would vary widely by household size and taste 
preferences, income levels, inflation, differences in the 
urban and rural lifestyles, advancement in marketing 
systems and occupational changes, wealth, past levels of 
consumption etc.  In this study, we try to understand the 
consumption behaviour of rural households in a relatively 
small region. We selected in random three villages 
namely Nadungal, Erahalli and Agaram from 
Kaveripatnam block of Krishnagiri district in Tamil 
Nadu.  Thirty farmers from each village were selected 
randomly for the study.  We employ the theoretical 
framework of Almost Ideal Demand System (AIDS) to 
formulate our household demand system and solve 
through Seemingly Unrelated Regression (SUR) 
equations (Zellner, 1962).  We obtained price, income and 
cross elasticities to understand the consumption 
behaviour in detail.
METHODOLOGY

Models for estimating consumer demand could 
broadly be divided into primal and dual models.  The well 
known primal models are Linear Expenditure System 
(Stone, 1954) and Extended Linear Expenditure System 
(Lluch, 1973), of which the Quadratic Expenditure 
System (QES) of Howe et al. (1979) is a general form.  
LES and ELES are more flexible because of lower degree 
of non-linearity.  With single equation estimation, they 
can be estimated linearly by OLS.  But a common 
criticism of LES is that it is based on Geary-Stone utility 
function.  It follows that the model assumes a linear Engel 
function and rules out inferior goods.  Its strength lies in 
the utility maximising behaviour of the consumer in the 
model.  Thus, its estimates have the two desired 
properties of consumer demand - additivity and 
homogeneity.  But existence of non-linear relation in 
consumption pattern in India had been observed by 
several authors, and in this ground, it is reasonable to 
exclude LES and ELES for estimation.  The weakness of 

QES is its high degree of non-linearity, which causes 
estimation difficulties and is time consuming.  

The most widely used dual model is the Almost Ideal 
Demand System (AIDS). This has been the model of 
choice for many applied demand analysts for almost three 
decades. Deaton and Muellbauer (1980) developed the 
model in which budget shares of various commodities are 
linearly related to the logarithm of real total expenditure 
and the logarithms of relative prices. The model has many 
desirable theoretical properties. It gives an arbitrary first-
order approximation to any demand system; satisfies the 
axioms of choice exactly; aggregates perfectly over 
consumers without invoking parallel linear Engel curves; 
has a functional form which is consistent with known 
household-budget data; is simple to estimate, largely 
avoiding the need for non-linear estimation and can be 
used to test the restrictions of homogeneity and symmetry 
through linear restrictions on fixed parameters.  Although 
many of these properties are possessed by one or other of 
the Rotterdam or Translog models, neither possesses all of 
them simultaneously (Deaton and Muellbauer, 1980). 
AIDS model generates nonlinear Engel curves and allows 
for exact aggregation across consumers (Moschini, 
1998).  

Applicability of AIDS model in time series analysis 
requires consideration of non-stationarity and 
cointegeration related issues. Still, they have been 
sidestepped in applied demand analysis and conventional 
econometric techniques like ordinary lease squares 
(OLS), seemingly unrelated regression (SUR) and 
maximum likelihood estimation (MLE) are used in 
estimation. Having cross-sectional data, this study avoids 
such limitations and hence is free from the 
methodological bias. It applies AIDS framework and uses 
SUR procedure for estimation.
The AIDS and LA/AIDS Model

The basic AIDS model is developed from a particular 
cost (expenditure) function taken from the general class 
of price-independent, generalized logarithmic or 
PIGLOG cost functions. Application of Shephard's 
Lemma through differentiation of the logarithmic cost 
function with respect to a logarithmic price yields budget 
(expenditure) share equations for each good in the utility 
function given by,

where X is total expenditure on the group of goods being 
analyzed, P is the price index for the group, P  is the price j

of the jth good within the group, w  is the share of total i

expenditure allocated to the ith good (i.e. w  = P Q  / X), i i i

and the price index (P) is defined as

Linear homogeneity of the cost function, symmetry of the 
second–order derivatives, and adding–up across the share 
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equations implies the following set of (equality) 
restrictions:

As the basic AIDS model is inherently non-linear, to 
avoid the empirical difficulties, it is common to use 
Stone's (geometric) price index (P*) instead of P given by,                                     

The model that uses Stone's index is called the "Linear 
Approximate AIDS" (LA/AIDS) following Blanciforti 
and Green (1983a). When the prices are highly collinear, 
P may be approximately proportional to P*. In the 
extreme case when P is exactly (linearly) proportional to 
P*, the LA/AIDS model can be used to estimate the 
parameters of the AIDS model because, then, the 
LA/AIDS can be written (in terms of the AIDS model 
parameters) as 

More generally, however, the relationship between the 
parameters of the AIDS and the corresponding parameters 
of the LA/AIDS is not known.' In addition, it is not known 
whether the LA/AIDS has satisfactory theoretical 
properties. These issues notwithstanding, the LA/AIDS is 
very popular. Using the estimates obtained from the 
model, different elasticities can be obtained through,

a. Own price elasticity  

b. Cross price elasticity

c. Income elasticity 

RESULTS AND DISCUSSION

Consumption, Expenditure and Inequality
Income spent on different food and non food items 

depends several factors such as nature and type of 
occupation, availability, access and affordability of goods 
and services, and more importantly, the market prices.  
While cereals, pulses, vegetables, oil, and to some extent 
milk form a basic food basket of rural households, extent 
and frequency of consumption of fruits, spices and meat 
depends mainly on income earnings, which can be viewed 
to some extent as a proxy for standard of rural living.  This 
assumption holds also true for expenses made on health 
and education and participation in social and religious 
events where the poor have financial and social 
constraints and have a limited say.  Household size, asset 
holding, literacy, access to farm and nonfarm 
employment and access to information create inequality 
in income earnings.  To some extent, one could observe 
such extent of inequality through food and non food 
expenditure distributions. 

Expenses incurred on food items were collected in 
terms of month and expenditure on non food items were 
collected for a year, ending on the date information 
collected. For goods that involve government 
intervention, such as goods procured at public 
distribution system, the actual prices paid were taken as 
such without proxying for market prices.  We believe that 
market prices could not act as valid instrument as they fail 
to account for quality differences at the market and at the 
fair price system. In addition, using market prices to 
account for consumption would distort the nature of 
inequality measurement. For example, a household that 
depends entirely the fair price system for rice and a 
household that pays in market could not be treated on par.  
On welfare grounds, both the households would be treated 
equal in consumption when market prices are used to 
calculate the expenditure. Moreover, it is possible that a 
household would procure such commodities both at 
public system as well as at markets. To avoid the 
complexity, total expenditure on such items were 
calculated at the actual prices paid.

Nature of consumption and share of income spent on 
different categories are displayed in Table 1.  Inequality in 
consumption expenditure is captured by Gini 
coefficients.  Results show that households spend more or 
less equal on food and non-food items. As discussed, we 
see that major share of income is spent on high value 
foods than on cereals. Out of total food expenditure, 
cereals occupy just one fourth share, which are perceived 
as the dominant sources of energy among rural 
households.  More than half of the total food expenditure 
is incurred on high value foods, vegetables (16 per cent), 
fruits (9 per cent), milk (10 per cent) and meat (19 per 
cent), which could be partly by income effect and the 
changing nature of occupation that demands less physical 
energy. Technological advances in agriculture, 
improvement in physical infrastructure such as roads and 
growth in rural non farm sector impose less energy 
demands on agricultural occupation, which in turn is 
reflected in the food composition. Among non food items, 
major share of expenditure is incurred on education (27 
per cent) and fuel (24 per cent).    

But inequality coefficients throw light on some 
aspects on living standards. It is common to expect that 
consumption inequality would be high for non foods than 
for foods, and would be high for high value foods than for 
traditional foods. While we could trace our expectation 
for the former case with a Gini coefficient of 0.15 for 
foods and 0.20 for non-food items, we find it reverse for 
the later. Reflected in Gini coefficients is that expenditure 
inequality is high in low value foods than in high value 
items.  Gini coefficients for milk, vegetables and meat are 
0.20, 0.29 and 0.28 respectively (except for fruits with 
Gini=0.36), whereas they are 0.30, 0.41 and 0.28 
respectively for cereals, pulses and oil. Among non food 
items, considerable inequality is observed in health (0.53) 
and education (0.51) expenditures.
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Consumption Behaviour
We assumed that demand for food is separable from 

the demand for non-food commodities in the consumer 
budget. The demand for each food category was 
represented as a function of total food consumption 
expenditure and a vector of prices for various food 
categories. The resulting model (AIDS) was estimated as 
a system of linear equations, and solved through 
seemingly unrelated regression (SUR) procedure, 
imposing homogeneity and symmetry constraints across 
equations.  

In the process of estimation, it was found that some 
households had zero consumption for certain food 
groups. The econometric treatment of zero consumption 
has received considerable attention in household demand 
analysis. A popular procedure in dealing with zero 
consumption in estimating demand system is to use 
Heckman-type sample selection correction factor. In this 
study, we used mean unit values to replace missing unit 
values in estimation.  Since our focus is on the treatment 
of unit value and its relationship with demand elasticity, 
we sidestepped the zero consumption issue. Own and 

cross price coefficients and the expenditure coefficients 
estimated are shown in Appendix (1&2) and resulting 
elasticity estimates are displayed in Table 2 and 3.  

When expenditure is assumed as a proxy for income, 
positive expenditure coefficients suggest income 
elasticity and an opposite sign suggests income 
inelasticity for any group.  In a similar fashion, positive 
price coefficients suggest increase in expenditure on 
particular group in response to increase in prices of own 
and other commodities and vice versa.  Elasticity values 
with respect to income and prices refers to change in 
demand when income or price of own or other 
commodities change. In Appendix 1 and 2, elements in 
last row are expenditure coefficients, diagonal elements 
are own price coefficients and off-diagonal elements are 
cross price coefficients. Similarly, in Table 2 and 3, 
elements in last row are income (expenditure) 
elasticities, diagonal elements are own price elasticities 
and the off-diagonal elements are cross price 
elasticities. 

Expenditure coefficients are positive and significant 
for vegetables, fruits and meat, indicating elastic nature of 

Items Mean
expenditure

(`)

Per cent
expenditure

Gini Items Mean
expenditure

(`)

Per cent
expenditure

Gini

Cereals 1061 24.96 0.30 Clothes 6727 13.69 0.23
Pulses 170 3.99 0.41 Health 4485 9.13 0.53
Vegetables 678 15.96 0.28 Education 13360 27.20 0.51
Fruits 372 8.76 0.36 Fuel 11563 23.54 0.38
Spices 428 10.08 0.14 Electricity 1008 2.05 0.36
Oil 216 5.08 0.28 Transport 5191 10.57 0.43
Milk 435 10.23 0.20 Social and religious 6792 13.83 0.42
Meat 821 19.32 0.29 Total non-food 49125 100.00 0.20
Sugar and salt 69 1.63 0.24
Total food 4251 100.00 0.15

Table 1: Expenditure pattern of sampling households

Food groups Cereals Pulses Vegetables Fruits Spices Oil Milk Meat Sugar and Salt

Cereals -0.507 0.236 -0.375 -0.425 -0.028 0.541 0.061 -0.351 -0.164

Pulses 0.028 -0.768 0.055 -0.245 -0.057 -0.090 0.054 -0.173 -0.020

Vegetables -0.254 0.262 -1.358 -0.435 -0.035 -0.199 0.201 0.046 0.076

Fruits -0.074 -0.442 -0.154 -1.248 0.113 0.071 0.268 0.088 -0.282

Spices -0.128 -0.247 -0.135 -0.070 -1.133 -0.116 -0.109 -0.036 -0.446

Oil 0.034 -0.205 -0.158 -0.095 -0.092 -0.718 -0.144 -0.123 0.175

Milk -0.100 0.049 0.011 0.110 -0.122 -0.230 -1.063 -0.085 -0.101

Meat -0.207 -0.687 0.106 0.072 0.178 -0.051 0.210 -1.317 1.175

Sugar and salt -1.210 -0.332 -0.022 -0.047 -0.079 0.153 0.061 0.006 .0416

Income 1.241 0.982 1.211 2.139 0.202 -0.389 0.067 1.525 0.166

Table 2: Own price, cross price and income elasticity's of food items
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Non-Food groups Clothing Health Education Fuel Electricity Travel Social & Religious

Clothing 0.253 -0.163 -0.031 -0.525 0.207 -0.185 -0.094

Health -0.041 -0.260 -0.007 -0.251 -0.062 -0.041 0.081

Education 0.058 -0.062 -0.402 -0.459 0.110 -0.247 -0.002

Fuel -0.470 -0.445 -0.181 -0.264 -0.320 -0.092 -0.127

Electricity 0.030 -0.033 -0.001 -0.070 -0.051 -0.022 -0.015

Travel -0.005 0.011 -0.034 -0.096 0.036 -0.670 -0.035

Social and religious -0.047 0.084 -0.023 -0.278 -0.039 -0.175 -0.344

Income 0.222 0.869 0.680 1.944 0.144 1.433 0.537

Table 3: Own price, cross price and income elasticity's of non-food items

these commodities. Inelasticity is represented by 
significant negative coefficients in pulses, spices, oil, 
milk and sugar and salt. Own price coefficients are 
positive for both food and non food groups, as increase in 
prices in any group results in increase in its budget share. 
Cross price coefficients in most of the group wise 
equations are negative and significant, except for sugar 
and salt in food group and health and electricity in non 
food group. Reduction in disposable income on a 
particular good resulting from increase in prices of other 
commodities forms such negative relation.

Other than for oil, income elasticity is positive for all 
food and non food groups.  Elasticity is more than one for 
fruits (2.14), meat (1.52) and vegetables (1.21) among 
food groups and for fuel (1.94) and travel (1.43) among 
non food groups (though the elasticity was 1.24 for 
cereals, expenditure coefficient is insignificant, and 
hence we did not consider).  Thus, a tendency to respond 
towards high value foods with higher income households 
is obvious in present study. Such response towards certain 
items and less response to the other items could partly be 
attributed to the nature of food consumption. As 
mentioned, cereals, pulses and oil along with vegetable 
form basic food basket. As income increases, part of the 
additional income could be transferred to this basket, 
either on quantity, or on quality, but to certain extent.  
Additional expenditure could not be made on, thus 
transferred to fruits and meat, and high value vegetables 
as well as on non food commodities. Among non food 
groups response to additional income was pronounced 
more on fuel and travel, and to some extent on health and 
education, than on others. Such shift in consumption 
towards high value foods from the traditional food basket 
and increasing response towards health and related 
amenities indicate increasing rural living standard.  
CONCLUSIONS

It is widely observed over the past few decades that 
consumption pattern in India has shifted towards non food 
from food and towards high value foods from 
conventional food consumption style.  And such shift has 
been more pronounced in rural than in urban regions.  The 
present study attempted to study the consumption 
behaviour of rural households in a relatively smaller 

region to observe this phenomenon since consumption 
pattern would differ across regions through several 
factors.  

Results show that households spend more or less equal 
between food and non food items. But in compliance with 
the macro observations, income spent on high value foods 
accounts for more than a half spent on total foods.  
Cereals, believed to be the dominant sources of energy to 
the rural households, account for just one fourth of the 
total food expenses. Among non food category, education 
and fuel together account half of the expenses.  
Econometric analysis confirms similar behaviour through 
different elasticities.  

Though we observe such pattern in common with the 
macro perception, inequality study throws some aspects 
of living standards. In converse to the common logic, 
present study observes high inequality in low value vis-a-
vis a low inequality in high value food expenditures. 
While price factor could be expected behind such reverse 
inequality, it calls for further analysis on this ground to 
explore possible other factors.
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Appendix 1

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

Parameters estimates of almost ideal demand system for food items

Non-Food Clothing Health Education Fuel Electricity Travel Social and Religious

Clothing 0.167** -0.016** -0.018** -0.098** 0.002 -0.013** -0.024**

Health -0.016** 0.064** -0.008 -0.043** -0.003 -0.001 0.006

Education -0.0181** -0.008 0.122** -0.061** -0.002 -0.016** -0.016**

Fuel -0.098 -0.042 -0.061** 0.248** -0.012* 0.002** -0.036**

Electricity 0.002** -0.003 -0.002 -0.012* 0.021 -0.001 -0.004

Travel -0.013** -0.001 -0.016** 0.002* -0.001 0.041* -0.012**

Social & Reli -0.024** 0.006 -0.016** -0.036** -0.004 -0.012** 0.086**

Exp. Coefficient -0.114** -0.012** -0.074** 0.240** -0.019** 0.047* -0.067**

Appendix 2

Parameters estimates of almost ideal demand system for non-food items

***, **, and * significant at 1, 5, and 10 per cent level, respectively
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ABSTRACT
TFP growth in South Gujarat by crops has developed a strong perception that technological gains occurred in paddy, wheat, tur, 
cotton, sugarcane, and banana.Cotton has enjoyed the highest benefit of technological innovations during the past twenty-four 
years with its TFP growth more than 3per cent. The impact of research on different crops has indicated high payoffs to research in all 
crops. The results revealed that investment of rupee one in research stock has generated, on an average, an additional income of Rs 
7, indicating high rates of returns to public investments. The marginal internal rates of return to agricultural research are estimated 
to be between 35 and 54 per cent showing that investment in agricultural research during the past 24 years has resulted in attractive 
returns. The study has clearly indicated that investment in agriculture is a highly paying proposition and presents strong case for 
allocation of additional resources to research for the development of agriculture in South Gujarat.
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INTRODUCTION
Research has been the prime mover of agricultural 

growth across the globe including India. In the post-
Green Revolution period, productivity growth was 
sustained initially through increased input-use, and later 
through input efficiency-enhancing technological 
changes. The Indian National Agricultural Research 
System (NARS) is one of the largest networks in the 
world, with an outlay of about 0.6 per cent of national 
agricultural gross domestic product (AgGDP) 
(Mruthyunjaya et al., 1995).

India has made huge public investments on 
agricultural development particularly on research, 
extension, and irrigation. And therefore concerns are 
being raised in India, as elsewhere in the developing 
economies, as to whether the investments in research and 

extension still generate any returns. The magnitude of 
returns to public investment is particularly important for 
India in the period of policy reforms and economic 
liberalization. This period of economic reforms is 
accompanied by budgetary constraints which necessitate 
a careful monitoring of public investment funds, raising a 
basic question whether India needs to continue huge 
public expenditures on agriculture. These concerns are 
heightened by the perception that the returns to 
investment on agricultural research and irrigation may be 
declining over time because the "easiest" gains from the 
green revolution have already been reaped through the 
rapid spread of modern crop varieties particularly of 
wheat and rice, leading to high levels of their adoption and 
application of high levels of inputs in many regions of 
India. The failure of domestic and foreign research to 



generate crop varieties with yields higher than of varieties 
developed in 1960s and the increasing capital costs on 
irrigation are other aspects of concerns. Economic 
liberalization has also heightened the importance of 
private sector activities in promoting productivity growth 
in India. It is therefore quite important to understand the 
magnitude of social benefits of public investment on 
research in agriculture (Rosegrant and Evenson, 1995).

Some of the issues before agricultural R&D 
investment are: Are the returns to investment in 
agricultural research in South Gujarat still high or 
declining? What has been the contribution of productivity 
growth to total output growth? What have been the 
sources of productivity growth? What is the impact of 
research on productivity growth? To address these issues, 
this study has assessed the Total Factor Productivity 
(TFP) growth in South Gujarat, has examined the sources 
of productivity growth, including public investment, and 
has estimated the rates of return to public investments in 
agriculture. 
Concept of Total Factor Productivity

Productivity measurement is essential to account for 
economic growth. The efficiency change analysis of Total 
Factor Productivity (TFP) attempts to measure the 
increase in total output which is not accounted for by the 
increases in total inputs. In the production function 
framework, TFP growth indicates technological progress, 
which represents shifts in the production function over 
time. In the context of India, technological progress 
measures the impact of shifts in production on account of 
irrigation, high-yielding varieties (HYVs), modern 
agricultural equipment, fertilizers, pesticides, etc. It also 
captures the effects of improved labour quality, better 
management practices, and intensive use of resources 
which lead to increased crop intensity, changes in 
cropping pattern in favour of high value-added crops, etc.

The Total Factor Productivity (TFP) is the portion of 
output not explained by the amount of inputs used in 
production. As such, its level is determined by how 
efficiently and intensely the inputs are utilized in 
production (Comin, 2006).
Growth in TFP

India has one of the largest and most complex 
agricultural research systems in the world, with more than 
a century of organized application of science to 
agriculture. Public funding to research in India has 
consistently increased in all fields of science, including 
agriculture. The NARS in India has been relatively 
successful in increasing government funding for R&E. 
However, the current funding allocation is not sufficient, 
for a number of reasons. First, funding has not kept pace 
with the increasing number of R&E institutions, second 
the share of salary and overhead expenditures has 
gradually increased at the expense of research 
expenditures (Pal and Singh 1997).

The ratio of salary to operational expenses has 
increased to 70:30 in ICAR, compared with the target of 
60:40; and the situation is even more serious for the state 
agricultural universities (SAUs). The intensity of state 
funding has increased in all states, except West Bengal 
since the 1980s. However, wide variations persist across 
states with comparatively high ratios, over 0.4per cent  of 
AgGDP (Himachal Pradesh, Tamil Nadu, Haryana, 
Maharashtra, Gujarat, and Kerala) and states with very 
low ratios, under 0.2 per cent  (Madhya Pradesh, 
Rajasthan, Uttar Pradesh, and West Bengal) (Pal and 
Byerlee, 2006).
Economic Impact of Research Investments

There is massive evidence from all over the world, 
both from developed as well as developing countries, 
indicating that agricultural research is one of the most 
rewarding investment options. 

Category/study Year Crop Period Estimated marginal
internal rate of return 
(EMIRR) (per cent)

Evenson and Jha 1973 1953-71 40

Kahlon et al. 1977 1960-73 63

Evenson and McKinsey 1991 1958-83 65

Rosegrant and Evenson 1992 62

Tabor et al. 1998 1956-87 58

Evenson and McKinsey 1991 Rice 1954-84 155

Wheat 1954-84 51

Jowar 1954-84 117

Bajra 1954-84 107

Maize 1954-84 94

Evenson et al. 1999 1977-1987 62

Thirtle et al. 2003 1985-1995 24

Table 1: Estimated internal rates of return to investment on agricultural research in India

Sources: Ramasamy and Selvaraj (2005), Evenson et al. (1999)
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Several studies have estimated the changes in TFP 
and the share of that change which could be attributed to 
agricultural R&D investments. Evenson et al. (1999) 
have identified ten ex-post studies on the returns to 
aggregate research programs in South Asia. Seven of 
these, plus a more recent study by Thirtle et al. (2003), 
extend into the post-GR era and are summarized in Table 
1. Despite some differences in methods of analysis and 
time periods covered, all the studies show rates of return 
that are much higher than any reasonable discount rate. 
Fan et al. (1999) have used a simultaneous equations 
model to estimate the returns to public investments in 
agricultural R&D in India. In addition to controlling the 
other types of public investments (necessary to avoid 
biasing the estimated returns to research), this approach 
has the added advantage of giving comparative returns 
between different types of public investments. They have 
reported that public investments in agricultural research 
have yielded the highest productivity returns in recent 
decades, with the benefit–cost ratio as high as 13.5 (Table 
2). It is more than double the benefit–cost ratio for the next 
best public investment – rural roads, and more than 10-
times the ratios for education, irrigation, and rural 
development.

Fan et al. (1999) have also found that the marginal 
benefits of R&D investment in India show little sign of 
diminishing over time, unlike some other public 
investments. This is confirmed by Evenson et al. (1999) in 
a study of the determinants of growth in India's 
agricultural TFP from 1956 to 1987.

Table 3 summarizes the rates of return estimated for a 
range of agricultural commodities reported by the studies 
published since 1985. The rates of return range from 20 to 
155 per cent with average of 60per cent. These rates are 
also consistent with the high average returns reported in 
the literature for Asia: Evenson (2001) has reported an 
average rate of return of 67 per cent and Alston et al. 
(2000) have reported an average rate of 49.6 per cent 
(median 78.1 per cent). Alston et al. (2000) and Evenson 
et al. (1999) have found no evidence that rates of return 
are declining over time. Going beyond rate of return 
calculations, Fan (2007) has estimated that India's rice 
variety improvement work contributes about US$ 3–4 
billion per year to national rice production (at constant 
2000 prices), which is considerably greater than the total 
annual cost of the national R&D system. Using some 
plausible and alternative attribution rules, Fan has also 
estimated that IRRI's rice improvement work can be 
credited with between 12 and 64 per cent of India's US$ 
3.6 billion gain in 2000 (a gain of between US$ 432 
million and US$ 2304 million), and with 40-80 per cent of 
the US$ 3.9 billion gain in 1991 (a gain of between US$ 
1560 million and US$ 3120 million). He has noted that 
IRRI's contribution has diminished since 1991 but is still 
far more each year than is needed to justify the institute's 
entire research budget. Indeed, in both years it was 
enough to cover the annual cost of the CGIAR's entire 

global program. 
Lantican et al. (2005) have estimated that the 

additional value of wheat production in developing 
countries attributable to international wheat improvement 
research ranges from US$ 2.0 billion to US$ 6.1 billion 
per year (2002 dollars). They have not provided a regional 
allocation of these benefits, but assuming that benefits are 
shared in rough proportion to the share of the world wheat 
area grown, South Asia captures about 28 per cent of the 
benefits, or US$ 560–1710 million per year. Similarly, 
Morris et al. (1992) have estimated that the economic 
benefits to the developing world from using CIMMYT-
derived maize germplasm fall in the range US$ 557–770 
million each year. Again they have not provided a regional 
allocation of these benefits, but assuming that benefits are 
shared in rough proportion to the world share of the area.

Indian NARS has made significant contributions in 
multiple ways to agricultural and non-agricultural sectors. 
It is reflected in improvement in productivity and high 
benefit-cost ratio of almost all cultivated crops; increase in 
social welfare in terms of food security and poverty 
reduction; and better awareness about the need for 
conservation of natural resources. It has been shown 
empirically that the investment in agricultural research and 
extension is the main source of growth as exhibited by the 
robust Total Factor Productivity (TFP) and comfortable 
rates of return to agricultural research investment in Indian 
agriculture (Evenson and McKinsey, 1991; Kumar and 
Rosegrant, 1994). Various studies conducted during the 
different time periods have shown that marginal internal 
rate of return to agricultural research and investment is 
highly rewarding. Estimated elasticity of agricultural 
research expenditure by public sector on agricultural GDP 
is highly significant, showing that 10 per cent increase in 
public sector expenditure on agricultural research and 
development would induce agricultural growth by 2.4 per 
cent at constant prices. Similarly, crop-wise analysis has 
also indicated that R&D -induced supply shift in major 

Expenditure 
variable

Productivity 
returns in

agriculture in 
rupees

(`) per 
invested

` 

Number of 
people lifted

out of poverty 
per

million ` 
invested

Rand D 13.45 84.5
Irrigation 1.36 9.7
Roads 5.31 123.8
Education 1.39 41.0
Power 0.26 3.8
Soil & water 0.96 22.6
Rural development 1.09 17.8
Health 0.84 25.5

Table 2: Productivity and poverty effects of government 
investments in rural India

Source: Fan and Rao (2008)
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crops (Ramasamy and Selvaraj, 2005).
The growth in agricultural output in India has 

remained of active interest to researchers and 
policymakers since long. There have been various 
attempts made to capture pay off from agricultural 
research at India and State. However, such attempts at the 
regional level particularly at South Gujarat have not been 
made so far. There is need to understand whether the 
agriculture and horticulture research & development 
activities have contributed to agriculture output in the 
region. First systematic study by Minhas and 
Vaidyanathan (1965) and later, work on the 
decomposition of growth in agricultural output became 
more refined and invoked the 'partial productivity' 
concept. Studies by Evenson and Jha (1973) and later 
followed by Sidhu and Byerlee (1992); Kumar and 
Mruthyunjaya (1992); Rosegrant and Evenson (1992); 
Dholakia and Dholakia (1993); Kumar and Rosegrant 
(1994); Ranjitha (1996); Evenson et al. (1999); Fan et al. 
(1999); Ali and Byerlee (1999); (Kumar, 2001); Coelli 

and Rao (2003); Rozelle et al. (2003); Joshi et al. (2005); 
Mittal and Kumar (2005); Thorat et al. (2006); Chand et 
al. (2011), and few others have been listed in the text on 
this genre.
DATA BASE AND METHODOLOGY

The present study carried out in south Gujarat region. 
For the accomplishment of the objective, secondary data 
on yield, use of inputs and their prices were collated from 
the   Comprehensive Scheme on the Study of “Cost of 
Cultivation of Principal Crops” (CCPC) grown in South 
Gujarat were used in the analysis. The data were collected 
for the period 1986-87 to 2009-10. Data on input quantity 
and its value were available for all the variables except 
insecticides, for which indirect method was used to 
compute the quantity. The missing year data on inputs and 
their prices were estimated using interpolation based on 
trends in the available data. This dataset was a rich 
resource for estimating and analyzing agricultural 
productivity in the selected area. The time-series data on 
infrastructural variables (road and rail density, 

Study Country Commodity Period Rate of return
 per cent

Nagy (1985) Pakistan Maize 
Wheat

1967-1981 19
58

Morris et al.  (1 992) Nepal Wheat 1966-1990 37-54

Evenson and McKinsey 
(1991)

India Rice 
Wheat
Jowar (Sorghum) 
Bajra (Pearl miilet) 
Maize

1954-1984 155
51
117
107
94

Byerlee (1993) Pakistan Wheat 1971-1988 50-57

Azam et al. (1991) Pakistan Wheat
Rice 
Maize
Bajra (Pearl miilet) 
Jowar (Sorghum) 

1956-1985 76
84
45
42
48

Collins (1995) Pakistan Wheat 60-71

Iqbal (1991) Pakistan Rice 1971-1988 50-57

Byerlee and Traxler (1995) South Asia Wheat (Spring) 91

Hossain (1998) Bangladesh Rice 1973-1993 16.6

Joshi and Bantilan (1998) India Groundnuts (improved 
variety plus RBF)

13.5-25.2

Bantilan and Joshi (1996) India Pigeonpea (wilt 
resistance)

1986-2005 61

Ramasamy et al. (2000) India Pearl millet 1970-2000 27
Mittal and Kumar (2005) India Wheat 1976-1980

1986-1990
1991-1995

65.5
67.8
61.1

Thorat et al. (2006) India Horticulture crops 1981-2000 119

Chand et al. (2011) India Rice
Wheat
Maize

1975-2005 29
28
39

Table 3: Estimated internal rates of return to crop improvement research in  South Asia
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consumption of electricity in agriculture), cropping 
intensity, fertilizers, irrigated area, land-use pattern and 
literacy were collected for different districts of South 
Gujarat from various publications of Govt. of Gujarat and 
respective district agriculture departments. Eight major 
crops, viz. Paddy, Wheat, Shorgum, Tur, Gram, Cotton, 
Sugarcane and Banana, were included in the study.  Farm 
harvest prices were used to aggregate the outputs. The 
study was conducted in the South Gujarat region of 
Gujarat state which comprises seven districts, viz. 
Navsari, Surat, Valsad, Tapi, Dang, Bharuch, and 
Narmada. All these seven districts are under jurisdiction 
of Navsari Agricultural University, Navsari (Gujarat).
Measurement of Total Factor Productivity (TFP)

The increased use of inputs, to a certain extent, allows 
the agricultural sector to move along the production 
surface. The use of modern inputs may also induce an 
upward shift in the production function to the extent that a 
technological change is embodied in them.  The Total 
Factor Productivity (TFP) captures the increase in total 
output which is not accounted for by the increases in total 
inputs. The Total Factor Productivity index is computed 
as the ratio of an index of aggregate output to an index of 
aggregate inputs. Growth in TFP is therefore the growth 
rate in total output less the growth rate in total inputs. In 
this study, the Divisia-Tornqvist index was used to 
compute total output, total input, TFP and input price 
indices for selected crops. One of the most defensible 
methods of aggregation in productivity measurement is 
Divisia aggregation. Divisia indices have two important 
characteristics: (i) They satisfy the time reversal and 
factor reversal tests for index numbers, and (ii) There are 
discrete of the components, so that aggregate could be 
obtained by the aggregation of sub-aggregates. For 
discrete data, the most commonly used approximation to 
the (continuous) Divisia index is the Tornqvist 
approximation. Grain and straw from crops were included 
in the output index. Farm harvest prices were used to 
aggregate the outputs. Land, seed, fertilizer, manure, 
pesticide/herbicides, human labour, animal labour, 
machine labour, irrigation, etc. are included in the input 
index. Inputs were aggregated using farm rental prices. 
The total output, total input, TFP and input price indices, 
calculated for different crops, are as follows:
Total Output Index (TOI)

Total Input Index (TII) 

where, 
thR  is share of the 'j'  output in total revenue, j t

thQ  is output of  the 'j'  commodity,j t
thS  is share of the 'i'  input in total input cost, it

thx  is quantity of the 'i'  input, andit

t is the time period 
For productivity measurement over a long period of 

time, chaining of indices for successive time periods is 
preferred. With chain-linking, an index is calculated for 
two successive periods, t and t-1, over the whole period 
from 0 to T (sample from time t=0 to t=T) and the separate 
indices are then multiplied together: 
TOI (t) = TOI (1).TOI(2)………………TOI(t-1)
TII (t) = TII (1).TII(2)………………TII(t-1)
Using TOI (t) and TII (I), the Total Factor Productivity 
(TFP) index was calculated as:

Chain-linking index takes into account the changes in 
relative values/costs throughout the period of the study. 
This procedure has the advantage that no single period 
plays a dominant role in determining share weights and 
biases are likely to be reduced. The above equations were 
used to get the indices of total output, total input, and TFP 
for the specified year 't'. 

TFP trend indicates whether production growth is 
taking place in a cost-effective and sustainable manner. 
While growth in output can be achieved by using higher 
and higher levels of inputs, it may not be sustainable in the 
long-run if incremental output involves increasing doses 
of incremental inputs. The sustainable growth in the long-
run necessitates a higher growth in output compared to 
inputs. It serves as an excellent indicator of the 
performance of any production system and sustainability 
of the growth process. It overcomes the limitations of 
partial input productivity measures as well as partial 
output productivity, especially when the production of 
one activity affects the production of other activities.  TFP 
is influenced by the changes in technology, institutional 
reform, infrastructural development, human resource 
development and other factors. The crop-related 
technology changes that are often embodied in seed 
adoption by the farmer can be divided into two 
components: “quality”, and “quantity”. The former 
represents productivity improvement and cost reduction, 
while the latter is the extent of area on which the farmer 
adopts the technology. The “quality” reflects the research 
output that is determined by the investment in research 
and is an exogenous variable in explaining TFP. The 
“quantity” of technology is linked to its adoption and is 
affected by the extension, literacy, infrastructural 
development, as well as on-farm and off-farm 
characteristics (Kumar et al., 2008).
Sources of TFP Growth

The sources of TFP growth in agriculture can be 
understood through TFP decomposition analysis 
following the multiple regression frameworks using 
pooled cross-section time series data with correction for 
serial correlation and heteroskedasticity (Kmenta, 1981). 
The TFP can be affected by factors such as research, 
extension, human resources, intensity of cultivation, 
balanced application of plant nutrients, infrastructural 
development and climate. As an input to public 

 )Q/Q( = TOI/TOI
2/)R+R(

1jt-jtj1t-t

1
1jt -j tÕ

 /2)S+S( 1
1-itit

)x/x( = TII / TII 1it-iti1t-t Õ

 

)(

)(

I

t

t
TII

TOI
TFP =
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investment decisions, it is useful to understand the 
relative importance of these productivity-enhancing 
factors in determining productivity growth (Chand et al., 
2011). 

Following variables were used in the study to identify 
the source of growth of TFP. 
Research stock per ha of crop area = RES_STOK
Extension stock per = EXT_STOK
Proportion of rural population which is literate= LIT_R
Ratio of N to P O  nutrients used= NPRATIO2 5

Cropping intensity (per cent)= CI
Irrigated area under crop= IRR_IR
Road density (km per 100 sq km)= ROAD
Rail density (km per 100 sq km)= RAIL
Electricity consumption per ha of crop area= 
ELECT_AG
State/region dummy= DUMMY

Regression analysis was carried out using the above 
variables and by clubbing together the variables related to 
natural resources and infrastructure. Three variables 
representing natural agricultural resources were clubbed 
together by taking their average as:

1/3 CI +1/3 NPRATIO + 1/3 IRR_CR
Similarly, infrastructural index (INF) was computed from 
infrastructural variables as:

0.6 ROAD + 0.1 RAIL+ 0.3 ELECT_AG)
[the weights 0.6, 0.3 and 0.1 were based on the experts 
judgement].
The following two model, as used by Chand et al. (2011) 
in their study. TFP were employed in present study also:

Model 1: TFP = f (RES_STOK, EXT_STOK, LIT_R, 
NARI, INF,DUMMY)

Model 2: TFP = g (RES_STOK, EXT_STOK, 
LIT_R, CI, NPRATIO,

IRR_CR, ROAD, ELECT_AG, DUMMY)
In Model 1, NARI and INF indices were used to estimate 
the effect of various factors on TFP. All major individual 
variables representing natural resources and 
infrastructure were incorporated in Model 2. 
Returns to Research Investments

Using the elasticity of TFP with respect to research 
stock (RES_STOK), estimated value of marginal product 
(EVMP) of research stock was obtained as: 

EVMP (RES_STOK) = br * (V/ RES_STOK) 
where, RES_STOK is the research stock, V is the value of 
production associated with TFPI and br is the TFP 
elasticity of research stock estimated in the equation on 
TFP determinants . The benefit stream was generated 
under the assumption that the benefit of investment made 
in research in period t-i will start generating benefit after a 
lag of five years, at an increasing rate the next nine years, 
will remain constant during the next nine years and, 
thereafter start declining. Using timing weights estimated 
by Evenson and Pray (1991), an investment of one rupee 
in year t-i will generate a benefit equal to 0.1 *EVMP in 
the year t-i+6, 0.2*EVMP in the year t-i+7,.... and so on, 
and it will be 0.9* EVMP in the year t-i+14. After this, the 

benefit will be equal to EVMP up to the year t-i+23. Then, 
the benefit from the year t-i+24 onwards will start 
declining and will be equal to 0.9*EVMP in the year t-
i+24, and 0.8* EVMP in the year t-i+25, and so on. This 
benefit stream can then be discounted at the rate of say 'r', 
at which the present value of the benefit is equal to one. 
Thus 'r' is considered as the marginal internal rate of return 
to public research investment (Mittal and Kumar, 2005).
RESULTS AND DISCUSSION

The results related to TFP in South Gujarat, followed 
by estimates of returns to investments in agricultural 
research and its contribution to attaining of self-
sufficiency in the selected crops. The TFP estimates 
pertain to a period of past twenty-four years, starting from 
1986-87 to 2009-10. This period has been further divided 
into two sub-periods, viz. 1986-87 to 1997-98 and 1998-
99 to 2009-10. 
Measurement of Total Factor Productivity 

The TFP indices were calculated across the districts 
of South Gujarat. This perspective is significant in 
identifying the region, which shown clear signs of 
unsustainability in crop production. The input, output and 
TFP indices were computed for the South Gujarat 
employing the Divisia-Tornqvist index. Using these 
indices, the annual compound growth rate of input, output 
and TFP for the major crops were computed and are 
presented in Table 4. 
Input growth 

In South Gujarat, the annual growth in input-use 
increased slightly during 1986-2009 for all  crops except 
gram. The results for sub-periods have shown higher 
growth during first period (1986-1997) compared to 
second period (1998-2009). For the overall period, the 
Input growth was highest in cotton (0.55 per cent), 
followed by paddy (0.51 per cent ), wheat (0.33 per cent), 
sorghum (0.27 per cent), banana (0.23 per cent), 
sugarcane  (0.05 per cent) and  Tur ( 0.01 per cent). In the 
case of gram, input-use in South Gujarat declined by 0.45 
per cent while, its output growth increased. Such changes 
lead to a positive growth in TFP due to shift in area under 
crops or inward movement of production function (Chand 
et al., 2011).The share of TFP growth in output growth in 
such cases have not been reported in the study.
Output growth

Due to the technological changes, the output growth 
has annually risen by 4.00 per cent in cotton, followed by 
2.39  per cent in wheat , 1.84  per cent in tur , 1.74  per cent 
in paddy, 1.71 per cent in banana, 1.70  per cent in 
sorghum and 1.19 per cent in gram. The result across sub-
periods have shown a declining trend in  output growth in 
paddy, wheat, sorghum, tur, cotton and banana while 
sugarcane has revealed an increasing trend in output 
growth. 
TFP growth 

The productivity performance, measured by the 
growth in TFP, has shown a considerable variation across 
crops. Cotton and wheat have enjoyed the maximum 
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benefit of technological innovations throughout the 
period of past twenty four-years with the TFP growth of 
over 2 per cent. 

The study of TFP growth by crops in South Gujarat 
developed a strong perception that technological gain had 
occurred in paddy, wheat, tur, cotton, sugarcane and 
banana. For the overall period 1986-2009, the TFP 
showed a positive and significant growth in all the 
selected crops, it being highest in cotton (3.45 per cent) 
followed by wheat (2.06 per cent), tur (1.83 per cent) , 
banana (1.49 per cent) , sorghum (1.42 per cent), paddy 
(1.23 per cent)  and sugarcane (1.05 per cent).
Share of TFP Growth

The TFP captures the extent of increase in total output 

which is not accounted for by the increases in total inputs. 
The TFP index measures the growth in net output per unit 
of factor input. In the production function framework, 
TFP growth indicates technological progress which 
represents shifts in the production function over time 
(Ranjitha and Mruthyunjaya, 2008). 

Using the estimates of TFP growth, its share in output 
growth was estimated for the selected crops of South 
Gujarat in the two sub-periods and for the total period, 
1986-87 to 2009-10 (Table 5). These estimates were 
computed only for those cases in which TFP growth was 
positive. For the crops depicting higher growth of TFP, the 
output growth was largely attributed to technology. Under 
such a situation, the share of TFP growth in output growth 
would reflect a higher share in comparison to those crops 
where the technology induces a higher use of inputs. 
During the past two decades, the share of TFP growth in 
output growth was estimated to be between 70 per cent 
and 99 per cent for selected crops - the lowest being for 
paddy and the highest for tur. About 70 per cent increase in 
paddy output and 84 per cent to 99 per cent increase in the 
output of wheat, sorghum, tur, cotton, sugarcane and 
banana could be possible through technological change. 
Sub-period-wise data have shown that contribution of 
technology to output growth was higher during Period-II 
(1998-2009) than during Period-I (1986-1997) for all the 
selected crops, except banana.

The growth in TFP has been attributed largely due to 
investment in agricultural research that provided high 
payoffs. These results corroborated with those of 
Mruthyunjaya and Ranjitha (1998) and Evenson et al. 
(1999).
Prioritization of Research Resource Allocation

To address the issues of technological progress and 
crop sustainability in South Gujarat, the selected crops 
were classified into five groups according to the 
magnitude of growth in TFP, as under (Chand et al., 
2011): 

Negative growth: TFP growth less than zero
Stagnant growth: TFP growth positive but less than 

0.5per cent
Low growth: TFP growth of 0.5-1per cent

Period Input 
growth

Output 
growth

TFP 
growth

Paddy

1986-97 1.20 6.76 5.56

1998-09 0.01 0.02 0.01

1986-2009 (Overall) 0.51 1.74 1.23

Wheat

1986-97 0.80 5.89 5.09

1998-09 0.23 3.12 2.89

1986-2009 (Overall) 0.33 2.39 2.06

Sorghum

1986-97 -0.55 3.00 3.56

1998-09 0.44 1.53 1.08

1986-2009 (Overall) 0.27 1.70 1.42

Gram

1986-97 -0.13 0.56 0.69

1998-09 -1.29 3.03 4.32

1986-2009 (Overall) -0.45 1.19 1.64

Tur

1986-97 0.37 4.09 3.72

1998-09 0.07 3.76 3.69

1986-2009 (Overall) 0.01 1.84 1.83

Cotton

1986-97 1.99 9.59 7.60

1998-09 0.02 3.66 3.64

1986-2009 (Overall) 0.55 4.00 3.45

Sugarcane

1986-97 0.09 1.59 1.50

1998-09 0.04 2.97 2.92

1986-2009(Overall) 0.05 1.11 1.05

Banana

1986-97 0.23 4.28 4.05

1998-09 0.29 3.02 2.73

1986-2009 (Overall) 0.23 1.71 1.49

Table 4: Annual growth rates in input use, output and 
TFP growth in South Gujarat: 1986-87 to 2009-
10 

(Per cent)

Crop TFPG share in output growth

1986-1997 1998-2009 1986-2009

Paddy 82.25 50.00 70.69
Wheat 86.42 92.63 86.19
Tur 90.95 98.14 99.46
Cotton 79.25 99.45 86.25
Sugarcane 94.34 98.32 94.59
Banana 94.63 90.40 87.13

Table 5: Share of TFP growth in output growth of 
selected crop in South Gujarat: 1986-87 to 
2009-10 

(Per cent)
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Moderate growth: TFP growth of >1.0-2.0per cent
High growth: TFP growth of more than 2per cent

The distribution of selected crops of South Gujarat in 
different TFP growth categories is depicted in Table 6. A 
perusal of table 6 reveals that cotton and wheat have 
witnessed a high growth in TFP (more than 2per cent). 
Similarly, paddy, sorghum, tur, sugarcane, banana and 
gram have experienced a moderate growth (> 1.0 – 2.0 per 
cent) in TFP. 

The results relating to TFP growth indicate that much 
technological gains have been experienced in all the 
selected crops of South Gujarat as shown by moderate to 
high growth in the total factor productivity. 
Sources of Total Factor Productivity

The growth rate in TFP was also analysed in terms of 
contribution of different factors to TFP growth. The 
estimated effect of various factors which included 
research stock, extension stock, natural resource 
management, infrastructure, literacy level, etc. on TFP for 
selected crops under study has been presented in Table 7. 
The results reveal that the public investment in research 
constituted a significant source of TFP growth in all the 
crops.

Regression coefficients which measure the effect of 
various sources of TFP were used to compute elasticity of 
TFP with respect to research stock and to assess the 
impact of research. TFP elasticity with respect to research 
stock ranged from 0.018 for banana to 0.056 for sugarcane 
(Table 8). The inverse of this elasticity gives research 
stock flexibility which represents the required increase in 
research stock to increase in TFP by 1 per cent. These 
estimates show that to achieve 1 per cent increase in TFP, 
the investments in research need be to increase by 37 per 
cent for rice, 19 per cent for wheat, 28 per cent for tur, 18 
per cent for sugarcane , 30 per cent for cotton and 55 per 
cent for banana per annum. On an average, the 
investments on research in agriculture need to an increase 
of about 31 per cent per annum to achieve one per cent 
growth in TFP. 
Returns to Investment on Agricultural Research
Value of Marginal Product

The estimated value of marginal product (EVMP) of 
research investment is given in Table 9. The results 
revealed that additional investment of one rupee in 
research generated, on an average, additional income of   
`7, indicating very high rates of returns to public 
investments.  Highest marginal product of research was 

Particulars Total factor productivity growth category

< 0.5 per cent
(Stagnant growth)

0.5-1 per cent
(Low growth)

>1-2 per cent
(Moderate growth)

>2 per cent
(High growth)

Positive - - Paddy, sorghum, tur, sugarcane, 
banana and gram

Wheat and cotton

Negative - - - -

Table 6: Trends in total factor productivity growths in selected crops of  South Gujarat: 1986-87 to-2009-10

NARI (-) Electricity (-)

Crops Model 1 Model 2

Paddy Research (+) Research (+)

INF (+) N:P2O5 ratio (+)

NARI (+) Road (+)

Wheat Research (+) Research (+)

NARI (+) Cropping Intensity(+)

Road (+)

Irrigation(+)

Sorghum Research (+) Research (+)

Literacy (-) Literacy (-)

NARI (+) Road (+)

Tur Research (+) Research (+)

INF (+) Irrigation (+)

Road(+)

Cotton Research (+) Research (+)

INF (+) Literacy (+)

NARI (+) N:P2O5 ratio (+)

Road (+)

Sugarcane Research (+) Research (+)

INF (+) Road (+)

NARI (+) Irrigation (+)

Banana

Research (+)
Literacy (+) Literacy (+)

Road (+)

Table 7: Direction of sources of TFP growth for selected 
crops in South Gujarat: 1986-87 to 2009-10

Crop TFP elasticity with respect to 
research stock

Research 
stock 

Model 1 Model 2 Average

Paddy 0.025 0.028 0.027 37.46

Wheat 0.081 0.027 0.054 18.56

Tur 0.042 0.030 0.036 27.88

Sugarcane 0.062 0.050 0.056 17.82

Cotton 0.028 0.038 0.033 30.49

Banana 0.014 0.022 0.018 55.07

Table 8: Elasticity of TFP with respect to research stock 
for major crops in South Gujarat

achieved in sugarcane and wheat where additional 
investment of ` 1 generated additional output worth ` 
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Crop 1986-1997 1998-2009 1986-2009

Paddy 4.87 3.09 4.24
Wheat 10.23 11.19 10.35
Tur 7.15 6.85 7.18
Cotton 5.73 6.39 5.73
Sugarcane 11.54 10.67 10.62
Banana 3.73 3.17 3.16

Table 9: Estimated value of marginal product of research 
stock in different crops of South Gujarat: 1986-
87 to 2009-10        

(`)                              

10.62 and ` 10.35, respectively. Returns to research 
investment of additional one rupee were ` 4.24 in paddy,  
`5.73 in cotton, ` 7.18 in tur and ` 3.16 in banana during 
the period 1986-2009. 

The value of marginal product more than “1” 
indicates that research in that commodity has been 
generating enough output to justify investment. There is a 
need to change the focus of research in such crops where 
marginal rate of return was less compared to other crops to 
get higher returns from research investments. Research 
investment is a significant determinant in growth of TFP 
for all selected crops. The results also corroborated with 
the findings of Rosegrant and Evenson (1995), Evenson et 
al. (1999), Thorat et al. (2006) and Chand et al. (2011).
Internal Rate of Return

Research is an important contributor to productivity 
enhancement. Table 10, which shows the impact of 
research in different crops, indicates high payoffs to 
research in all crops.  The internal rates of return (IRR) to 
research investment for selected crops were estimated and 
are given in Table 10. The marginal internal rates of return 
(MIRR) to agricultural research were found between 35 
per cent and 54 per cent showing that investment on 
research in agriculture during the past 24 years has 
provided attractive returns. A value of MIRR as 45 per 
cent means that every rupee invested in research has 
yielded a return of 45 per cent annually. Such a high rate of 
return not only justifies these investments but is also an 
indicator of underinvestment in agricultural research. 
During the period 1986-2009, the overall internal rates of 
return to public agricultural research investment turned 

Crop 1986-1997 1998-2009 1986-2009

Rice 41 32 38
Wheat 53 52 51
Tur 47 46 47
Cotton 43 45 43
Sugarcane 55 54 54
Banana 37 35 35

Table 10: Estimated marginal internal rate of return to 
research investment in different crops in South 
Gujarat: 1986-87 to-2009-10

(Per cent)                                                                                       

out to be 38 per cent for rice, 51 per cent for wheat, 47 per 
cent for tur, 43 per cent for cotton, 54 per cent for 
sugarcane and 35 per cent for banana. These results 
suggest that further investments on research in agriculture 
will generate significant returns and lead to development 
of agriculture not only in South Gujarat but also the state 
as a whole.
Contribution of Agricultural Research to Crop 
Output: Quantity and Value

The share of TFP growth in output growth has been 
estimated in the range of 70 per cent for paddy to 99 per 
cent for tur (vide Table 5). The share of agricultural 
research in TFP growth has been estimated as 30.32 per 
cent for paddy, 18.10 per cent for wheat, 20.38 per cent for 
tur, 10.81 percent for cotton, 35.52 per cent for sugarcane, 
25.03 per cent for banana (Table 11). These two sets of 
numbers in shares were multiplied to arrive at the 
contribution of research to production growth. Based on 
these estimates it was found that around thirty-three 
percent growth in output of sugarcane, one-fifth in the 
case of paddy, tur, and   banana, 15.6 per cent in the case 
of wheat and 9.3 per cent in cotton were due to 
investments on research in agriculture. In most of the 
crops, about one-fifth of output growth was achieved due 
to public investment on research in agriculture. 

The estimates presented in this study provide an idea 
about the contribution of research to incremental output 
of food commodities in a given year. The contribution of 
agricultural research investment to output growth of 
selected crops of South Gujarat during the year 2009-10 
has been presented in Table 11 as an illustration. The 
growth rate in production of a given crop was used for the 
period 1986-87 to 2009-10 for assessing the contribution 
of research to agricultural production. During this period, 
the output of banana increased by 9.43 per cent each year 
in which 2.06 percentage point growth was due to 
research. The output in paddy increased by 3.96 per cent 
each year in which 0.85 percentage point growth was due 
to research in agriculture. This implies that 0.85 
percentage growth in paddy output during 2009-10 was 
due to research which amounts to 0.0044 Mt in terms of 
additional quantity. Valued even at the farm harvest price, 
this incremental output is worth `4.05 crore. As 
mentioned under the Methodology Section, this 
contribution does not include the research contribution in 
improving the quality which fetches premium price like 
fine grain or improved varieties. Similarly, the 
contribution of research in wheat crop during 2009-10 has 
been estimated to be 0.0005 Mt; it is valued at ̀ 0.54 crore. 
Cotton crop ranked second after banana in terms of 
contribution of research; it is valued at `6.19 crore. 
Sugarcane fetched `5.11 crore from the contribution of 
research investment and it ranked third in selected crops 
of South Gujarat.

The total contribution of agricultural research in the 
value of output of the 6 selected crops has been computed 
as ̀ 49.23 crore (Table 12). These six crops accounted for 
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Particulars Paddy Wheat Tur Cotton Sugarcane Banana

Share of TFP in output growth (per cent) 70.69 86.19 99.46 86.25 94.59 87.13

Share of research in TFP growth (per cent) 30.32 18.10 20.38 10.81 35.52 25.03

Share of research in output growth (per cent) 21.43 15.60 20.27 9.32 33.60 21.81

Crop production growth (per cent) 3.96 4.18 0.34 8.72 4.65 9.43

Contribution of research in production growth (percentage 
points)

0.85 0.65 0.07 0.81 1.56 2.06

Production in 2009-10 (million tonnes) 0.514 0.074 0.100 0.331 1.212 2.107

Contribution of research to production (million tonnes) 0.0044 0.0005 0.0001 0.0027 0.0189 0.0433

Price: 2009-10 (`/q) 928 1125 2705 2301 270 765

Contribution of research to selected crops (in crore `) 4.05 0.54 0.19 6.19 5.11 33.15

Table 11: Contribution of agricultural research investment to major crops in South Gujarat: 2009-10                

Particulars Value

Contribution of research to selected 6 crops (in 
crore ̀ )

49.23

Share of the selected crops under study in value 
of output (per cent)

66.63

Research contribution to total crop sector based 
on selected crops (in crore ̀ )

73.89

Research investment in the year 2009-10 (in 
crore ̀ )

55.09

Returns to research investment (per cent) 34.12

Table 12: Contribution of research to crop sector in 
South Gujarat: 2009-10

about 67 per cent of the value of crop output in 2009-10. If 
the crops not included in the study could also experience a 
similar growth in TFP and could have the same 
contribution of research to TFP growth as is the average of 
these six crops, then the contribution of research to South 
Gujarat agriculture comes to be ̀  73.89 crore for the crop 
sector (Table 12). This contribution is 34 per cent higher 
than the annual investment crop sector research by the 
public sector. It is thus clear from the study that 
investment in agricultural research is highly paying 
proposition and presents a strong case for additional 
allocation of research resources for the development of 
agriculture in South Gujarat. 
CONCLUSIONS

Ag c ltura output is largely determined by the 
nputs used in production and the efficiency or 

productivity with which t se nputs are used. To evaluate 
the performance of any production system the Total 

actor Productiv ty (TFP is a key concept. It depicts the 
accelera on of out ut growth and extent of sustainability 
of the system. It also indicates the ro e of technology in 
increasing resource-use efficiency and thus widening the 
carrying capacity of a system.

The study has revealed significant regional variations 
in the TFP growth of major crops of South Gujarat. 
Research, extension, cropping intensity, rural 
electrification, irrigation, NP ratio and road density have 
been observed to be the most important instruments of 
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growth in TFP. The results of the study have important 
policy implications for the allocation of scarce public 
resources to research, extension, infrastructural 
development and natural resources management. It will 
help to achieve low-cost production growth, food security 
and poverty alleviation.

Increases in productivity, measured by the growth in 
TFP have shown considerable variations across crops. 
Cotton has enjoyed the highest benefit of technological 
innovations during the past 24 years (1986-87 to 2009-10) 
with its TFP growth close to 1.05 - 3.5 per cent. Rice lags 
far behind wheat, while sorghum has witnessed annual 
TFP growth of around 1.42 per cent. Most of the crops 
have experienced a lower growth in TFP after the first 
period, viz. 1986-87 to 1997-98. This might be due to 
non-sustainability of level of yield in the long-run in most 
of the crops. In pulse crops, tur and gram have witnessed a 
positive growth in TFP indicating that these crops have 
benefited from the technological gains. The TFP growth 
for sugarcane has remained close to 1 per cent. 

Banana is amongst the major crops of South Gujarat. 
It has depicted a high positive growth in TFP (1.49 per 
cent). However, the growth in TFP declined substantially 
after the first period, 1986-87 to 1997-98. Since the 
overall growth in output of banana has been driven by 
technological innovations and use of inputs, its economic 
viability sustained for a long period.

The study on returns to investment on agricultural 
research has revealed that investment in agricultural R&D 
is a highly paying proposition. An additional investment 
of `1 on research stock has generated, on an average, an 
additional income of `4.24 to `10.62 in different crops, 
indicating high rates of returns to public investments. The 
value of marginal product more than “1” indicates that 
research on that commodity has been generating enough 
output to justify investment on R&D. However, there is a 
need to change the focus of research in such crops where 
marginal rate of return has been less so as to get higher 
returns from research investments.

 Research investment has been a significant 
determinant of TFP growth in all the selected crops of 
South Gujarat. The marginal internal rates of return to 
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agricultural research have been estimated to be between 
35 per cent (in banana) and 54 per cent (in sugarcane). 
Returns to research for all selected crops have increased 
over time. Therefore, investment in agricultural research 
has made a significant contribution to the state economy.
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ABSTRACT
Decline and deterioration of natural resources (NRs) has emerged as a serious concern for sustainable agriculture. Optimization of 
NRs, inputs, and diversification/intensification of cropping system through conservation agriculture (CA) has been identified as the 
immediate as well as long-term solution to achieve goals of sustaining productivity.  For promoting CA, continuous research affords 
resulted into machine called Happy Seeder. Happy Seeder enables straw management without burning and its retention in the field 
enhances the soil fertility and crop productivity. Omitting cultivation operations of land preparation on account of zero-till reduce 
the cost of cultivation. Therefore, the study would unravel the resource use patterns on conservation agriculture vis-a-vis traditional 
farming practices in the state.  Further, study would examine the factors that differentiate the adopters of Happy Seeder Technology. 
The results highlighted that the usage of Happy Seeder Technology enhanced both crop productivity as well as the profitability to the 
farmers along with being water efficient technique. Discriminant analysis highlighted that optimum doses of DAP and effective 
utilization of human labour at the sowing stage caused yield improvement within the adopters of HST.
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INTRODUCTION
In the recent years, decline and deterioration of 

natural resources (NRs) has emerged as a serious concern 
for sustainable agriculture. Optimization of NRs, inputs, 
and diversification/intensification of cropping system 
through conservation agriculture has been identified as 
the immediate as well as long-term solution to achieve 
goals of sustaining productivity, natural resource base and 
economic growth of the farmers. Issues of conservation 
have assumed importance in view of need to reduce 
production costs, increase profitability and make 
agriculture more competitive. To attain the target of 
sustainable agriculture scientists are now more serious 
than ever before. Conservation agriculture (CA) has been 
identified as immediate and long term solution to 
obtained sustainable agriculture. CA, demands a 
combination of conservation technologies (i) 
zero/reduced tillage, (ii) crop residue management, and 
(iii) water/nutrient conserving cropping systems (Gupta 

et al., 2003; Ladha et al., 2003).
For promoting CA practices effort has been made to 

the development and spread the adoption of various 
resource conservation technologies (RCT's).  The primary 
focus was the development and adoption of zero tillage 
cum fertilizer drill for sowing wheat crop in rice–wheat 
system. To solve the problem of residue management, 
continuous research experiments have resulted in the 
development of a machine called 'Happy Seeder'. With 
time and experience the Indian teams designed and built 
improved machine and ultimately resulted in the Turbo 
Happy Seeder (Singh et al., 2008). With the invention of 
Turbo Happy Seeder (THS), farmers can direct drilling of 
seed and fertilizers at desired seed and fertilizer rates, depth 
and spacing in one go. Thus, by deploying the Happy 
Seeder, straw can be easily managed without burning and 
its retention enhances the productivity of soil. Omitting 
cultivation operations of land preparation on account of 
zero-till reduces the cost of cultivation.



In this context, it becomes important to examine 
resource conservation technologies that ensure improved 
livelihoods of farmers and at the same time guarantees 
efficient utilization of scare resources and protection of 
the environment. Therefore, the study would unravel the 
resource use patterns and cost/benefit scenario on 
conservation agriculture vis-a-vis traditional farming 
practices in the state.  Further, study would examine the 
factors that differentiate the adopters of Happy Seeder 
Technology.
MATERIALS AND METHODS
Selection of Study Area/Respondents

The study was purposively conducted in the central 
zone of Punjab- a region with rice-wheat system 
dominance. Keeping in view the concentration of 
conservation agricultural practices, three districts namely 
Sangrur, Fatehghar Sahib, and Ludhiana were selected at 
the first stage. From each district, two blocks were 
selected on the same line at the second stage. From district 
Sangrur, Sumam and Malerkotla blocks were selected, 
from Fatehghar Sahib, blocks selected were Amloh and 
Khera and Mangat and Samrala blocks were selected 
from Ludhiana district due to widespread adoption of 
HST. At the third stage, villages following both methods 
were purposively chosen. A list of farmers, who adopted 
Happy Seeder Technology as well as Traditional Method 
for wheat sowing, was collected from Agriculture 
department of Punjab of respective district. The farmers 
were selected using simple random sampling technique, 
to obtain the sample of 20 farmers from each block 
covering farmers following Traditional and Happy Seeder 
Technology simultaneously and farmers adopting only 
Happy Seeder Technology for wheat cultivation. Thus, 
the study was based on a total sample of 120 farmers 
spreading over three districts and six blocks of the state as 
well as representing various farm size categories. A well-
designed, comprehensive and pre-tested questionnaire 
was used to collect the primary data from farmers though 
personal interview method. Data pertaining to the 
practices, i.e. conventional method and Happy Seeder 
Technology for wheat sowing were collected for the data 
pertaining to agriculture year 2013-14. The costs, returns 
and profits in traditional and HST for wheat production 
computed on per hectare basis were compared and 
contrasted. Since, electricity and irrigation water is 
provided free of charges to farmers in the state, total 
variable cost is exclusive of irrigation cost. To assess 
water efficiency physical water productivity was also 
calculated at farm level. 
Analysis of Data
Discriminant analysis: Factor affecting wheat 
productivity of adopters of Happy Seeder Technology

Discriminant analysis was employed to identify the 
effects of the factors which are responsible for higher or 
lower wheat output with Happy Seeder Technology. The 
sample holding was categorized into two distinct groups 
as follow:

-Group A: Farmers for which y ≥  y
-Group B: Farmers for which y < y

Where, y is the variable representing wheat productivity 
-1 n-(kgha ) and y  = 1/n Ó yi 1

Considering the group A of the farmers with higher 
productivity and group B of  the farmers with blower 
productivity, it become useful to study into the 
characteristics that are responsible for discriminating two 
groups. 

2Mahalanobis Dk  the distance between two groups A 
and B was calculated on the basis of fourteen 
characteristics and its significance was tested as a first 
step of analysis to make sure whether these groups (A & 
B) are significantly different from each other as regards 
the means of the characters under study. The test was 
performed by calculating simple F at k and N +N -k-1 a b

degree of freedom using the simple formula: 

Where N and N indicates the number of farmers in group a b 

A and B, respectively. 
Next step was to bring out the factors share in this 

distance with the use of discriminant function as stated 
below:
Z = b X + b X + b X  + b X + b X + b X + b X + 1 1 2 2 3 3 4 4 5 5 6 6 7 7

b X +b X +b X + b X + b X + b X + b X8 8 9 9 10 10 11 11 12 12 13 13 14 14

Where Z = Total score on the discriminant function, 
b's = beta coefficients (weights or discriminant 

function coefficients) in respect of the factors X --- X1 14 

which were:
-1X  = Urea (` ha )1

-1X  = DAP (` ha )2

-1X  = Seed (` ha )3

-1X = Labour (till sowing) (`ha )4

-1X =Machinery (till sowing) (`ha )5

-1X =Plant protection (`ha ) 6

X =Irrigation (No.)7

X =Wheat sown area (ha)8

X =Experience (years)9

X = Education (dummy: 1 = educated, 0 = otherwise)10

X = Owner ship of Happy Seeder (dummy: 1 = own, 0 = 11

otherwise)
X = Type of Happy Seeder (dummy: 1 = Dasmesh Turbo 12

Happy Seeder, 0 = otherwise)

NaNb
Na + Nb

Ńa + Nb-k-1
Na + Nb-2

 ́
2D

K
F=
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X = Extension contact (knowledge on Happy Seeder 13

Technology from extension agent Yes =1, No=0)

X = Family size (dummy: 1≥5, 0= otherwise)14

2The distance Dk could then be expressed as
2= Dk b d + b d + b d  + b d + b d + b d + b d + 1 1 2 2 3 3 4 4 5 5 6 6 7 7

b d +b d +b d  b d + b d + b d +b d8 8 9 9 10 10+ 11 11 12 12 13 13 14 14

Where di= difference in group mean (A-B) for the 
character Xi.

2In this break up of Dk  the product b d gives the i i 

th 2. contribution of the i character to the total distance Dk
negative sign of the product does not mean that the 
character id playing towards decreasing the distance. 
The sign is only an indication of the direction of the 
difference. Each additional factor brings an addition to 
the distance. Therefore, the comparisons of the 
magnitudes of the products (b d 's) bring out which i i

charters are relatively more important in discriminating 
the group A and B. Percent shares to the total distance 
could also be worked out for comparison purpose. SPSS 
(Version 16.0) was used to estimate the coefficients of 
discriminant Function.
RESULTS AND DISCUSSION
Major Farm Inputs Use Pattern

The pattern of inputs used in both the methods of 
wheat cultivation by sample farmers was presented in the 
Table 1.
Seed  

The information presented in the table 1revealed that 
seed usage for wheat crop was less under the conventional 
method of cultivation as compared to Happy Seeder 

-1 -1Technology. An average 118.09 kgha  and 131.10 kgha  
seed was used for TM and HST respectively. Vibration of 
Happy Seeder machine during sowing process and rats 
attack to uncovered seeds compelled the farmers to use 
higher seed rate in Happy Seeder fields than Traditional 
fields.
Human Labour

Results brought out saving of labour hours per hectare 
-1with HST, labour hours worked out to be 94.83 hrha  with 

-1HST as compare to 101.50 hrs ha  with TM. By elimination 
of land preparation operation with happy seeder substantial 
labour hours per hectare could be saved over TM.
Machine Labour

Comparative machinery use reveled that in Happy 
Seeder fields the total machine-used was less i.e. 12.27 
hours per hectare as compared to conventional fields i.e. 
14.98 hours per hectare. The time spend for land 
preparation operation for wheat in TM was the major 
cause for higher consumption of machine hours per 
hectare. 
Urea

Surface retention of rice straw also helps in recycling 

of plant nutrients that otherwise are lost during burning 
thereby, resulted into saving of fertilizer consumption. It 
was observed that urea use increased with farm size under 
Traditional Methods. Total urea consumed per hectare 

-1worked out to be 295.76 kgha  in TM and comparatively 
-1with HST it was 286.50 kg ha . Happy Seeder Technology 

if practiced over longer term, resulted into saving of 
fertilizer. 
Diammonium Phosphate (DAP)

DAP consumption per hectare under Traditional and 
Happy Seeder method was also studied. The results 
revealed that DAP use was little bit higher in the case of 
HST (1.48 per cent) over TM. To ensure proper seed 
germination, DAP dose was also higher in Happy Seeder 
fields. 
Plant Protection Cost

Consumption of Plant protection per hectare showed a 
noticeable decline in HS fields over TM wheat sown area. 
Happy Seeder farmers saved4.15 per cent plant protection 
cost per hectare over Traditional Method. The decline in 
Plant protection cost was mainly due to decreased 
weedicide cost, as residual retain in Happy Seeder fields 
suppressed the weed growth.
Irrigation

During study there were frequent rains, which resulted 
into reduced number of subsequent irrigations in both the 
methods. Thus, the number of irrigation applied under 
both the methods of wheat sowing were less than normal 
irrigation applied to wheat crop (4-5 irrigations) and total 
irrigation hours worked out for wheat crop in both the 
methods were lower as compared to standard total 
irrigation hours required for wheat crop. The perusal of 
Table 1 clearly revealed that HST was effective in saving 
of irrigation water to the tune of 8.25 per cent over TM. 
Substantial irrigation hours are saved with HST following 
paddy harvest in residual soil moisture by eliminated the 
need for pre-sowing irrigation. 

Particulars Over all

TM HST Per cent change
-1Seed rate (kg ha ) 118.09 132.19 11.94

-1Human labour (hr ha ) 101.50 94.83 -6.57
-1Machine labour (hr ha ) 14.98 12.27 -18.09

-1Urea (kg ha ) 295.76 286.50 -3.13
-1DAP (kg ha ) 166.54 169.01 1.48

-1Plant protection (ha ) 4047 3879 -4.15
3 -1Water use (m ha ) 795.83 730.21 -8.25

Table 1: Major farm inputs used in wheat production 
under traditional method (TM) and happy 
seeder technology (HST) in Punjab, 2013-14

(Per ha)
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A part from this, there was a reduction in the time 
taken for first irrigation HS fields asresidual had 
significant effect on soil water conservation by reduction 
evaporation loses.
Economics of Wheat Cultivation

The profitability of HST for wheat production in the 
study area has been analyzed by computing per hectare 
cost and returns and comparing them with those of the TM 
(Table 2). The variable cost was slightly less in the case of 

Happy Seeders technology i.e. ̀ 26019ha  than compared 
-1to Traditional Method (`26170ha ). To make HST more 

cost effective, number of machines should be increased 
either by increasing subsidy on Happy Seeder or by 
making subsidy process hazel free. Secondly, as number 
of Happy Seeder increased, it could be hired out a low 
rates thereby reducing hiring cost. Finally timely 
availability of machine should be increased through co-
operative societies at reasonable rates so that this 
technique could be adopted by all farmers.

Average per hectare gross return increased by 1.34 
per cent per hectare with HST over TM. Gross returns 

-1 -1happened to be ̀ 73502ha , and ̀ 74485 ha  for HST and 
TM respectively. The net return realized was much 

-1higher in the formers (`48466ha ) as compared to the 
-1later (`47332ha ) mainly due to higher returns. The 

returns per rupee spend in TM was ̀ 1.81 against ̀ 1.86 in 
HST. 

In order to found out the relative importance of the 

-1

characteristics of the wheat producers which could help in 
discriminating between the two groups of Happy Seeder 
Technology, the data were put to discriminatory analysis. 

2The Mahalnobis distance D  between the two methods on 
the basis of fourteen characteristics was calculated which 
came out to be 1.508. This distance was statistically 
significant at one per cent level of significance. Further to 
find out the importance of individual characteristics and 

2their relative share (b d ) in the distance (D ), the i i

coefficients of best linear discriminant function (b 's) i

were estimated and are presented in the table 4.5.8. The 
best linear discriminant function for two methods worked 
out to be
Z = +0.0014X + 0.0008X + 0.0004X - 0.0116X - 1 2 3 4

0.0003X - 0.0004X - 0.8778X + 5 6 7

0.0904X +0.0619X +0.5638X + 1.0064X + 0.4476X + 8 9 10 11 12

0.0950X + 1.1769X13 14

The comparison of the product (b d ) established that i i

Particulars Over all

TM HST  Per cent 

Total cost of production 26170 26019 -0.58
Gross benefits 73502 74485 1.34
Net benefits 47332 48466 2.40
B-C Ratio 1.81 1.86 2.76

Table 2: Economics of wheat cultivation under 
Traditional Method vs Happy Seeder 
Technology on the sample farms, Punjab, 
2013-14

Characteristics Difference in 
sample mean (d )i

Discriminant function 
coefficients (b )i

b di i Percentage share in 
the total distance

-1X : Urea (`ha )1 175.382 0.0014 0.253 16.750
-1X :DAP (`ha )2 378.845 0.0008 0.317 21.017
-1X :Seed (`ha )3 42.261 0.0004 0.015 1.018

-1X :Human labour (`ha )4 -34.636 -0.0116 0.401 26.606
-1X : Machine labour (`ha )5 -271.422 -0.0003 0.068 4.525
-1X : Plant protection (`ha )6 -139.140 -0.0004 0.059 3.933

X : Irrigation (No.)7 -0.005 -0.8778 0.004 0.263

X : wheat sown area (ha)8 1.632 0.0904 0.148 9.781
X : Experience (years)9 0.158 0.0619 0.010 0.650
X : Education 10 0.023 0.5638 0.013 0.846

X :Owner ship of Happy Seeder11 0.111 1.0064 0.112 7.397
X :Type of Happy Seeder12 0.016 0.4476 0.007 0.470
X :Extension contact 13 0.076 0.0950 0.007 0.477
X :Family size14 0.080 1.1769 0.095 6.267

2Total distance (D ) 1.508 100.000

2Table 3: Relative contribution of characteristics to distance D  between sample respondents adopting Happy Seeder 
Technology
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2lion's share in (D ) is due to the human labour cost. This 
characteristic alone contributed 26.61 per cent of the 
distance between two groups.

Next important factor that contributed to the 
distance was the DAP cost and urea cost to the extent 
of 21.02 per cent and 16.75 per cent respectively. 
Ownership of Happy Seeder and wheat sown area also 
contributed i.e. 7.4 per cent for former and 9.78 per 
cent for latter. Machine labour and plant protection 
cost also contributed to the distance to the tune of 4.53 
and 3.93 per cent respectively. Family size 
contributed 6.28 per cent and seed cost also 

2 contributed to the D however, its share was 1.02 per 
cent only. Type of Happy Seeder Use and contact with 
extension workers merely contributed towards the 
difference between two groups. The finding of study 
indicated that optimum doses of DAP and efficient 
utilization of human labour used at sowing stage in 
HST caused yield improvement. Furthers, to increase 
the wheat productivity on sustainable basis, the area 
of wheat under Happy Seeder needed to be increased. 
Moreover, to make HST affordable by all farmers it 
should be made available to farmers at more 
subsidized rates. Even though subsidy was available 
on Happy Seeder but process was not as smooth 
therefore, subsidy should be made hazel free. 
Institution credit should also be provide to farmers for 
faster take up of the technology and increased area 
under HST.
CONCLUSION AND SUGGESTIONS

From the above discussion it could be concluded 
that, Happy Seeder entails substantial time savings for 
the farmers because it could be brought into the field 
immediately into standing rice harvest stubbles. These 
savings are significant to the farmers because any delay 
in planting wheat affects its productivity.  Happy 
Seeder also saved human and machine labour thereby 
solved the problem of human and machine labour 
shortage during sowing season. Further farmers' 
reliance on weed control measures decreases with 
usage of Happy Seeder as the stubbles suppresses 
weeds growth in field. Thus, paddy residues help in 
reducing use of weedicides and makes farming more 
economical and eco-friendly. Surface retention of rice 
straw also helped in recycling of plant nutrients that 
otherwise are lost during burning. When practiced over 
a longer term, result in saving of fertilizer. It was also 
observed that among the conservation farmers, HST 
for wheat was most successful in terms of crop 
establishment. Moreover, though the users of Happy 

Seeder applied lower quantities of fertilizer and 
weedicide in comparison with the non-users of Happy 
Seeder, their output of the wheat crop does not fall. The 
Happy Seeder Technology was less expensive to use 
than conventional tillage and does not have a negative 
impact on profitability.

During survey it was found that farmers confront 
serious issues that inhibit the adoption of this 
technology. Thus, to make the adoption of this 
technology faster, there is a need to identify the 
constraints and solutions thereof. The extension 
workers played an important role in diffusion of the 
technology, their role needed to be strengthened to 
create more awareness about the technology among the 
farmers of Punjab. Moreover, farmers should be 
imparted technical know-how for rapid adoption of 
HS. To overcome the traditional mindsets of the 
farmers that hold traditional beliefs about excessive 
tillage, it became a prerequisite to promoting the 
farmers experiences with this technology in a 
participatory way this would also help in accelerate the 
adoption of the Happy Seeder technique. Government 
should reduced the costs of Happy Seeder by delivering 
it to farmers at more subsidized rates and subsidy 
should be made hazel free, so that it could be 
implemented by all the farmers and area under Happy 
Seeder may be extended. Further, there is need to 
strengthen Agro Service Centre in all co-operative 
societies, so that the timely availability of the Happy 
Seeder be enhanced. Custom hire-out should be 
increased through co-operative societies, co-farmers 
and other private agencies, keeping in view the high 
cost of Happy Seeder so that the small and marginal 
farmers could go for its rapid adoption.
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INTRODUCTION
Land is the basic factor of production in agriculture 

and other factors of production like capital and labour 
interact on land for the production of crops and raising of 
livestock. Countries with more equal land distribution 
experience higher rates of economic growth (Deininger 
and Squire, 1996), and the key to raising productivity in 
agriculture lies largely in the deregulation of the policy 
environment together with measures to broaden access to 
land and complementary inputs (Mearns, 1999). An 
adequate size of farm is essential for proper utilization of 
land and other farm resources (Rai et al., 1981). Thus, the 
price of agricultural land and its rent are of great 
importance when forming the production potential of 
agricultural enterprises. In Punjab, with the introduction 
of new farm technology and ushering in of green 
revolution, the matrix of agricultural production has 
greatly changed and became dynamic. The land being 
short in supply, land markets play an important role in 
increasing the operational farm size to an optimal level. 

Due to explosive appreciation in the prices of land in 
last one decade or so, the movements of agricultural land 
price attracted widespread interest. Along with increase in 

the value productivity of agricultural crops, the driving 
force behind this dramatic upward trend has been the 
spectacular change in land use for real estate and other 
non-agricultural uses to meet the needs of fast rate of 
urbanization and industrialization. This led to a strong 
demand for land, whereas the supply of agricultural land 
for sale remained very limited. The land prices increased 
at a much higher rate as compared to the increase in land 
rent and productivity (Singh et al., 2004). Due to slow 
growth of non-farm sector of state economy, most of the 
rural population is still stuck in agricultural activities 
resulting into low supply of land in relation to its demand. 
Like other factors of production, purchase and sale of land 
is not common phenomenon. Due to exorbitant price, 
ordinary farmers cannot afford to purchase the land. 
Moreover, very few farmers are ready to sell their land 
even in dire need of money and at higher prices. This 
demand supply mismatch, pushed land prices to 
unprecedented high levels. 

As buying land has become impossible due to the 
dramatic increase in prices, market of land for cultivation 
has been dominated by acquisition of user's rights through 
renting/leasing-in rather than by acquisition of land. It is 
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claimed that rental markets, by transferring land to more 
productive farmers, have the advantage of minimizing 
efficiency losses that may be created due to imperfections 
in other markets and the absence of private land markets 
(Bliss and Stern 1982; Binswanger and Rosenzweig, 
1984; Deininger and Jin, 2002). Further, the resource 
allocation can be equally efficient in both with and 
without rental arrangements under the costless 
enforceable efforts to tenants' work by the landlord 
(Cheung, 1969). In Punjab, the small farmers have leased-
in land for enhancing their income. These farmers were 
not earning sufficient income for their livelihood from 
their owned land that's why they increased their 
operational farm size by leasing-in land (Kaur and Singh, 
2011). Given that the demand for the most risk-free and 
the most secure investment in land under limited supply is 
rising day by day causing a gradual rise in price, the poor 
often cannot buy land but acquire the right to use it 
through the rental market (Akter et al, 2006). On the other 
hand, as a result of productivity increase and new farm 
technology many farmers have made heavy investments 
in farm machinery but their land area is not enough to 
make full use of these investments. So, these farmers 
increase their farm size by purchasing/leasing in 
additional land (Singh et al, 1991). In absence of alternate 
opportunities of employment in rural economy of state, 
competition among peasantry for leasing-in land to 
increase the operational area led to appreciation of land 
rent even beyond its economic rationale putting at stake 
the viability of tenant farming. 

In this backdrop of accelerated farm productivity and 
urbanization leading to increased rental value and price of 
land, the study of dynamism in relations of agricultural 
productivity, land rent and land price in Punjab can be 
helpful in framing land use and tenancy policy, which 
should be vibrant in nature and progressive in approach. 
The present study has, therefore, been conducted to 
examine the scenario of corresponding growth in 
productivity, land rent and land prices in the dynamic state 
of Punjab during post-liberalization period. 
METHODOLOGY AND DATA 

The data used in the study have been taken from the 
centrally sponsored “Comprehensive Scheme to Study 
the Cost of Cultivation of Principal Crops in Punjab”, 
being conducted on continuous basis since 1970-71 in the 
Department of Economics and Sociology, Punjab 
Agricultural University, Ludhiana. The data on cultivated 
area, aggregate crop output in value terms of all the crops 
grown, during the year under reference, land rent of 
owned and leased-in land and aggregate land value of the 
cultivated area of the selected farmers at current prices 
were taken from the said scheme for post-liberalization 
years of 1997-98, 2001-02, 2005-06 and 2010-11. To 
examine the spatial variation in the land lease market, the 
Punjab State was, divided into three zones relatively 
homogeneous with respect to copping pattern, physical 
and natural factors. These zones are given as under:

Zone-I: This zone includes the north-eastern districts of 
Gurdaspur, Hoshiarpur, Ropar and Pathankot. These 
districts receive high rainfall in comparison to other 
zones. Due to deep underground water level the irrigation 
facilities in this region are of medium type. Large parts of 
this region fall in semi-hilly tract with uneven topography. 
Productivity in this zone is, thus, low in comparison to 
other zones. Maize, sugarcane and paddy in kharif and 
wheat in rabi season are the major crops of this zone.
Zone-II:  This zone comprises the districts of central belt 
of the State namely, the districts of Amritsar, Kapurthala, 
Jalandhar, Nawanshahar, Ludhiana, Patiala, Moga, 
Ferozepur and Sangrur. This zone receives medium 
rainfall.  With plain topography, tubewells coupled with 
canals are the main source of irrigation in larger areas of 
this zone. The crop productivity is relatively high in this 
zone. Paddy in kharif and wheat in rabi season are the 
principal crops of this zone.
Zone-III: This zone consists of relatively low rainfall 
area and includes south-western districts of Bathinda, 
Mansa, Mukatsar, Fazilka and Faridkot. In large areas of 
this zone, groundwater is brackish and thus unfit for 
irrigation purposes. The main source of irrigation is thus 
canals supplemented with costly deep tubewells. The crop 
productivity is medium to high in relation to other two 
zones. Cotton and paddy in kharif and wheat and sarson in 
rabi season are the main crops of this zone.

The average estimates of crop productivity, land rent 
and land prices have been derived for each zone by 
pooling the data of the sample holdings in the respective 
zone and the pooled for state. The details of procedure 
used to work out average agriculture productivity, land 
rent and land price is as following:
Average Productivity: Average land productivity has 
been worked out in terms of value of gross output per 
hectare (Y). The gross output comprised both value of 
main product and value of by-product realized during the 
year and evaluated at the post harvest prices. Average 
productivity for each zone has been worked out as 
following:

Where, Y is the average productivity (gross output i 
thvalue per hectare of all crops) in i  zone during the year 

thunder consideration. A  is the area under  crop cultivated ijk j
th thby  farmer in  zone. Y  and P  are the yield and price k i ijkm ijkm

of main product and Y and P  are the quantity and price ijkb ijkb
th th thof byproduct of crop raised by  farmer in the  zone, j k i

th threspectively. C  is the area cultivated by  farmer in the  ik k i
thzone. M  denotes number of crops grown by  farmer and ik k

thN is the number of sample farmers in  zone during the i i

year under reference. The state level average productivity 
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(Y) was worked out by pooling zonal averages assigning 
net sown area as weight to the respective zone, i.e. 

          
Here C  is the net area cultivated in hectares and Y  the i i

thaverage productivity per hectare in  zone during the year i

under consideration.
Land Rent: Land rent is the amount, which the tenant 
cultivator paid to the landlord for one hectare of land 
leased-in by him for one year. For owned land, the land 
rent is the imputed value at prevailing rates for similar 
land. Average land rent in a zone was worked out as 
following:

Where, R  is the average land rent per hectare of the i
thcultivated area in the i  zone during the year under 

reference. C  and R  is the area operated and land rent ikp ikp
th th thper hectare of  parcel of  farmer in  zone, respectively. p k i

thF  is total number of parcels of land of  farmer and N  is ik k i
ththe number of sample farmers in  zone of the state. The i

state level estimate of land rent (R) was worked out by 
pooling and averaging the zonal estimates as given below:

Here C  is the net area cultivated in hectares and R  is i i
ththe average rent per hectare in the i  zone during the year 

in consideration.
Land Prices: Land prices were also worked out on per 
hectare basis and indicated the value of land at the 
prevailing market prices at that time. Price of land in each 
zone was calculated as following:

thWhere, P  is average price of land per hectare in the i  i

zone during the year under consideration. C  and P are ikp ikp 
ththe area operated in hectares and price per hectare of  p

th thparcel of  farmer in i  zone, respectively. The overall k

average price of land per hectare for the state (P) during 
the period under reference was worked out by pooling 

zonal estimates (P ) as under:i

thWhere, C  is the total cultivated area of  zone in i i

hectares during the year under consideration.
RESULTS AND DISCUSSION
Average Value Productivity: The average value 
productivity (AVP) in rupees per hectare in the three agro-
climatic zones of Punjab at various points of time is given 
in Table 1. It can be seen from the Table 1 that AVP per 
hectare for the year 1997-98 at state level at current prices 
was `36559. It was found to be the highest in Zone-II      
(`41102) followed by Zone-III (`33990) and the lowest in 
Zone-I (`28712). In the year 2010-11, the per hectare AVP 
in state increased to ̀ 124955 with the highest in Zone-III 
(`129080) followed by Zone-II (`124784) and Zone I       
( ̀ 115466), respectively.

In state, AVP at current prices increased by 14.00 per 
cent per annum during 1997-98 to 2001-02, by 6.28 per 
cent per annum in 2001-02 to 2005-06 and by 15.02 per 
cent during 2005-06 to 2010-11. At constant prices of 
1990-91, it was found that the increase was 7.09 per cent, 
0.84 per cent and 5.81 per cent per annum in above time 
periods respectively. So, it is clear from both, at current 
prices as well as constant prices that the pace of rise in 
AVP in the Punjab state is not stable. The average value 
productivity of crops in the state increased significantly 
during the period 1997-98 to 2001-02 and from 2005-06 
to 2010-11. On the other hand, growth in average 
productivity during period 2001-02 to 2005-06 was found 
to be sluggish.

At zonal level, overtime from 1997-98 to 2001-02 the 
increase was found to be the highest in Zone-I (17.03 per 
cent) followed by Zone-II (13.29 per cent) and Zone-III 
(11.50 per cent). While, during 2005-06 to 2010-11, the 
per annum rise in AVP was the highest in zone III (20.00 
per cent) and the lowest in Zone-II (12.44 per cent). It may 
be due to the fact that in Zone-II, which is the most 
developed in agriculture compared to other zones, the 
farmers have exploited the existing agricultural 
technology at the earliest. However, in absolute terms 
both at current as well as constant prices, the AVP 
remained the highest in Zone-II throughout the study 
period except for the year 2010-11 for which it was 
highest in Zone-III. Furthermore, it has been observed 
that overtime the inter-zone differences of AVP have been 
narrowed down significantly. Difference of AVP at 
current prices between the zones with the highest and the 
lowest productivity which was about 43 per cent during 
1997-98 came down only to about 12 per cent in 2010-11. 
Land Rent: It can be seen from the data presented in 
Table 2 that average land rent at current prices in the state 
during 1997-98 was ̀  15537 per hectare. It was found out 
to be the highest in Zone-II (` 17478) followed by Zone-
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III (` 15721) and the lowest in I (` 9303). During 
2010-11, the average land rent in the state was recorded to 
be ̀  70727 per hectare and it was the highest in Zone-II (` 
77499) followed by Zone-III (` 64031) and Zone-I (` 
54015).

Overtime, the average land rent at current prices 
in the state increased annually by 8.67 per cent from 1997-
98 to 2001-02, by 13.92 per cent from 2001-02 to 2005-06 
and by 23.43 per cent from 2005-06 to 2010-11. At 
constant prices of 1990-91 the annual increase was 2.65 
per cent, 7.15 per cent and 12.00 per cent respectively for 
the same period.

The zonal analysis shows the fact that the average 
land rent is related to productivity of land along with size 
distribution of land in the area. In absolute terms 
throughout the study period except year 2010-11 when 
productivity was slightly higher in Zone-III, the land rent 
was the highest in Zone- II, where the productivity of land 
was also the highest on account of availability of better 
and assured supply of irrigation water and dominance of 
risk free wheat and paddy crops. In zone I, the land rent 
was the lowest because of low productivity of land 
throughout the study period. Till 2005-06, on account of 
relatively low intensity of electricity powered irrigation 
facilities and thus low productivity, land rent was 
relatively low in Zone-III as compared to Zone-II. In last 

Zone- period, despite improvement in the irrigational facilities 
as well as the revival of cotton resulting into the highest 
productivity levels in Zone-III, the relatively low land 
rent in this region as compared to Zone-II might be on 
account of the high risk involved in cultivation of cotton 
the major kharif crop of this region. Further, it has been 
observed from the results that with over time decline in 
inter-regional differences in land productivity, the inter-
regional differences in land rent has also been declined 
significantly. At current prices, the difference between the 
zones with the highest and the lowest land rent which was 
about 40 per cent during 1997-98 declined by almost half 
to about 24 per cent during 2010-11. 
Land Prices: The trends in average price of land per 
hectare in different zones of the state have been presented 
in Table 3. It can be seen that during 1997-98, at current 
prices, the average price of land in the state was ̀  698156 
per hectare. It was found to be the highest in Zone-III (` 
787281) followed by Zone-II (` 683567) and Zone-I (` 
541396). During 2010-11, the average land price in the 
state was recorded at ̀  3355903 per hectare. At this point 
of time, it was the highest in Zone-II (` 4069958), 
followed by Zone-III (` 2839774) and Zone-I (` 
2402848), respectively. 

Overtime, the average price of land in Punjab at 
current prices increased exponentially by 5.77 per cent 

Period At current prices At constant prices of 1990-91

Zone I Zone II Zone III State Zone I Zone II Zone III State

1997-98 28712 41102 33990 36559 16078 23017 19034 20437

2001-02 48270
(17.03)

62952
(13.29)

49623
(11.50)

57032
(14.00)

22204
(9.53)

28958
(6.45)

22826
(4.98)

26235
(7.09)

2005-06 59515
(5.82)

76921
(5.55)

64540
(7.52)

71356
(6.28)

22616
(0.46)

29230
(0.23)

24525
(1.86)

27115
(0.84)

2010-11 115466
(18.80)

124784
(12.44)

129080
(20.00)

124955
(15.02)

32330
(8.59)

34939
(3.91)

36142
(9.47)

34987
(5.81)

Table 1: Trends in average value productivity (AVP) in different zones of Punjab
(`/ha)

 Figures in parentheses indicate annual percentage increase in average productivity in the respective zone over the preceding period under consideration

Year At current prices At constant prices of 1990-91

Zone I Zone II Zone III State Zone I Zone II Zone III State

1997-98 9303 17478 15721 15537 5210 9788 8804 8701

2001-02 14863
(14.94)

24035
(9.38)

18245
(4.01)

20923
(8.67)

6837
(7.81)

11056
(3.24)

8393
(-1.17)

9625
(2.65)

2005-06 26104
(18.91)

36036
(12.48)

28832
(14.51)

32572
(13.92)

9920
(11.27)

13694
(5.97)

10956
(7.63)

12377
(7.15)

2010-11 54015
(21.38)

77499
(23.01)

64031
(24.42)

70727
(23.43)

15124
(10.49)

21700
(11.69)

17929
(12.73)

19804
(12.00)

Figures in parentheses indicate annual percentage increase in average land rent in the respective zone over the preceding period under consideration

Table 2: Trends in average land rent in different zones of Punjab
(`/ha)

132

Indian J Econ Dev 13(1): 2017 (January-March)

Indian J Econ Dev 13(1): 2017 (January-March)



Year At current prices At constant prices of 1990-91

Zone I Zone II Zone III State Zone I Zone II Zone III State

1997-98 541396 683567 787281 698156 303182 382797 440877 390967

2001-02 558308
(0.78)

1010927
(11.97)

715224
(-2.29)

859413
(5.77)

256822
(-3.82)

465026
(5.37)

329003
(-6.34)

395330
(0.28)

2005-06 1285329
(32.55)

1602685
(14.63)

1379587
(23.22)

1501604
(18.68)

488425
(22.55)

609020
(7.74)

524243
(14.84)

570610
(11.08)

2010-11 2402848
(17.39)

4069958
(30.79)

2839774
(21.17)

3355903
(24.70)

672797
(7.55)

1139588
(17.42)

794857
(10.32)

939653
(12.94)

Table 3: Trends in average price of agricultural land in different zones of Punjab
(`/ha)

Figures in parentheses indicate annual percentage increase in average land price in the respective zone over the preceding period under consideration

Particulars Zone Years

1997-98 2001-02 2005-06 2010-11

Productivity-land rent ratio I 3.09 3.25 2.28 2.14
II 2.35 2.62 2.13 1.61
III 2.16 2.72 2.24 2.02

State 2.35 2.73 2.19 1.77
Productivity-land price ratio I 0.05 0.09 0.05 0.05

II 0.06 0.06 0.05 0.03
III 0.04 0.07 0.05 0.05

State 0.05 0.07 0.05 0.04
Land rent-land price ratio I 0.02 0.03 0.02 0.02

II 0.03 0.02 0.02 0.02
III 0.02 0.03 0.02 0.02

State 0.02 0.02 0.02 0.02

Table 4: Trends in productivity-land rent ratio, productivity-land price ratio and land rent-land price ratio in 
different zones of Punjab

per annum in the period 1997-98 to 2001-02, by 18.68 per 
cent per annum in 2001-02 to 2005-06 and by 24.70 per 
cent per annum in 2005-06 to 2010-11. At constant prices 
of 1990-91, the rise was 0.28 per cent, 11.08 per cent and 
12.94 per cent per annum in the respective time periods. 
The rise in the average price of land was much spectacular 
during the period 2005-06 to 2010-11 as compared to 
other time periods under study. Further, despite overtime 
decrease in inter-zonal difference of land productivity, the 
differences between the land prices of zones with the 
highest and lowest prices further widened from about 45 
per cent in 1997-98 to about 69 per cent during 2010-11. 
Thus, clearly there are other factors than solely the 
increase in land productivity which resulted in increase in 
the price of land in state. This was partially due to 
significant increase in gross returns from principal crops 
resulting into increased demand for agricultural land. 
Besides, the leading factor in this exorbitant increase in 
land prices during this period was the increased demand 
of agricultural land to meet the needs of urbanization and 
other non-agricultural uses and, as well as due to the 

bubble in real estate sector leading to heavy speculation. 
Relative Changes in Average Productivity, Land Rent 
and Land Value: The relative changes in average land 
productivity, land rent and land price has been depicted in 
Table 4. It has been observed that overall in the state, 
productivity-land rent ratio was 2.35 in 1997-98, which 
increased to 2.73 in 2001-02 and then declined to 2.19 and 
1.77 in 2005-06 and 2010-11 respectively. Thus, 
productivity increased at relatively higher rate as 
compared to that of the land rent from 1997-98 to 2001-
02. However, during later period viz. 2005-06 and 2010-
11, the rate of increase in land rent was observed to be 
more as compared to the rate of increase in land 
productivity. Zone-wise analysis of productivity-land 
rent ratio indicates that land rent in relation to land 
productivity was generally low in zone I followed by 
Zone-III and was the highest in zone II. The similar trend 
was observed during all the study years.

The observed productivity-land price ratio in the state 
increased from 0.05 in 1997-98 to 0.07 in 2001-02 and 
then declined to 0.05 and 0.04 during 2005-06 and 2010-
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11 respectively. Thus, the pace of increase in productivity 
in comparison to land price was relatively higher in period 
1997-98 to 2001-02 and declined considerably in 2000s. 
During 2005-06 and 2010-11, the land price increased at 
much higher rate as compared to the increase in average 
productivity in the state. The zone-wise ratio of 
productivity to price of land indicate that during 2000s, 
land price increased at higher rate in Zone- II as compared 
to that in Zone-I and III. The ratio of land rent to price of 
land in the state remained unchanged at 0.02 throughout 
the study period, thus indicating that overtime both land 
rent and price of land had increased at almost same rate. 
This trend was observed in all the zones with some 
variations.
SUMMARY

The study revealed that during the study period the 
average productivity, land rent and value of land 
increased significantly in different zones as well as in the 
state as a whole. Since 2001-02, while the land rent and 
price of land in the state increased at almost same rate, 
both of these increased at higher rate as compared to the 
increase in average land productivity. While the inter-
zonal differences in land productivity and land rent 
declined significantly over the study period, differences 
in land prices among different zones further widened. 
This indicates towards increased demand of land in the 
state for lease-in and purchase despite the lower rate of 
productivity increase during recent decade. This also 
points towards the fact that due to slow growth in well-
paying non-agricultural activities/opportunities, the rural 
population have remained tied with their land and stayed 
with agriculture. This led to low supply of land in 
comparison to its demand and thus resulted in high rise of 
land rent and land prices making investments in land 
market for agricultural activities unviable. Thus, there is 
need to evolve polices aimed at promotion of non-
agricultural sector which may pull out a significant 
proportion of rural population in state, and thus releasing 
the pressure on agricultural land for dependence.  

REFERENCES
Akter, S., John, F., Deshingkar, P., Sharma, P. and Rao, L. (2006, 

Aug 12-18). Land rental markets in India: Efficiency and 
equity considerations. In Proc: International Association 
of Agricultural Economists Conference, Gold Coast, 
Australia.

Binswanger, H., & Rosenzweig, M. (1984). Contractual 
arrangements, employment, and wages in rural labor 
markets: A Critical Review. In: Binswanger, H. and 
Rosenzweig, M. (ed.) Contractual arrangements, 
employment, and wages in rural labor markets in Asia. 
London: Yale University Press.

Bliss, C. J., & Stern, N. H. (1982). Palanapur: The economy of 
an Indian village. Delhi and New York: Oxford University 
Press. 

Cheung, S.N.S. (1969). The theory of share tenancy. Chicago, 
IL: University of Chicago Press.

Deininger, K., & Jin, S. (2002). Land rental markets as an 
alternative to reallocation: Equity and efficiency 
considerations for the China land tenure system (Mimeo). 
Washington, D.C: The World Bank. 

Deininger, K., & Squire, L. (1996). Economic growth and 
inequality: Re-examining the links. World Bank Economic 
Review, 10, 565-591.

Kaur, M., & Singh, S. (2011). Agricultural land lease market in 
Gurdaspur district of Punjab. Journal of Agricultural  
Development  and  Policy, 21(2), 51-60.

Mearns, R. (1999). Access to land in rural India (Policy 
Research Working Paper 2123). Rural Development Sector 
Unit, South Asia Region, Washington, D.C., United States: 
The World Bank.

Rai, K. N., Niwas, S. and Gautam, V. (1981). Economics of 
renting agricultural land in Haryana. Indian Journal of 
Agricultural Economics, 36(4), 231-240.

Singh, B., Bal, H. S., and Kumar, N. (1991). A spatio-temporal 
analysis of land lease market in Punjab. Indian Journal of 
Agricultural Economics, 46(3), 355-360.

Singh, B., Garg, B.R., & Singh, J. (2004). Growth in 
productivity, land rent and land prices: A Post-Green 
Revolution analysis of Punjab agriculture. Agricultural 
Situation in India, 60(1), 91-97.

134

Indian J Econ Dev 13(1): 2017 (January-March)

Indian J Econ Dev 13(1): 2017 (January-March)



Indian Journal of Economics and Development

Volume 13 No. 1: 135-142

January-March, 2017

DOI: 10.5958/2322-0430.2017.00018.X

www.soed.in

An Estimation of Resource Use Efficiency of Large 
Farmers in Punjab

ABSTRACT
Wheat and paddy were the principal crops grown on the large areas of farms in Punjab. The results indicated that the variance 

2 parameters ó and ã have positive coefficient and were statistically significant at one per cent level. This provides statistical 
confirmation that the shortfall of the realized productivity from frontier was due to the technical efficiency and was mainly with in 
the control of the farmer. The technical inefficiency analysis indicated that there existed a considerable potential for increasing the 
yield of wheat and paddy on large farms at the existing level of resources and technology. The mean technical efficiency in wheat 
production on large farms came out to be 88.6, 94.8, and 89.5 per cent for Zone-I, Zone-II and Zone-III. The result signified that 
farmers of Zone-II did not have much scope to increase productivity of wheat through technical efficiency improvement. While large 
farmer of Zone-I and Zone-III can increase wheat yield upto11.4 and 10.5 per cent. The mean technical efficiency in paddy 
production on large farms comes out to be 84.6, 89.40, and 85.75 per cent for Zone-I, Zone-II and Zone-III which signified that the 
large farmer of all the zones can increase the paddy yield by 15.4, 10.60, and by 14.25 per cent in Zone-I, Zone-II and Zone-III 
respectively. This necessitates the proper management of variable inputs in all zones.

Key Words
Large farms, productivity, resource use efficiency, technical efficiency

JEL Codes
Q10, Q12, Q15, Q16

Harpreet Singh*, Sukhjeet K Saran and Arjinder Kaur

Department of Economics and Sociology, Punjab Agricultural University, Ludhiana-141004

*Corresponding aurthor's email: harpreetkalra777@gmail.com  

Received: April 12, 2016 Accepted: December 11, 2016

135

INTRODUCTION
Resource use efficiency refers to the ability of the 

farmers to produce the maximum possible set of 
outputs from the given set of inputs. With the adoption 
of new farm technology inputs, envisaging high 
yielding varieties, assured irrigation, etc., the 
agriculture production has shifted upward. The 
intensity of use of these inputs has increased 
significantly over years to achieve the higher levels of 
productivity. However, this process of reallocation of 
inputs and increase in their level of use over the years to 
achieve higher level of productivity has increased the 
cost of production and might have introduced 
inefficient use of the resources. Hence, an analysis of 
the efficiency of the farm resources is necessary to get 
the maximum potential yields to increase the 
productivity on the farms to cope up with the problem 
of increasing cost of inputs

Large farmers of Punjab have played a key role in 
agricultural growth of the state as well of the country. 
After the independence, when the country was facing 
acute shortage of food grains and there was famine like 
situation, large farmers of Punjab took a leading role 
and invested heavily in the modern agriculture that 
triggered the Green Revolution. This revolution 
transforms Indian economy from chronic food 
deficient economy to self-sufficient economy. Heavy 
expenditure on new bio technology, HYVs, 
mechanisation, irrigational system by large farmers of 
Punjab made Punjab a food bowl of the country. Large 
farmers are assumed to be producing food at lower 
price as compared to small and marginal farmers due to 
their higher economies of scale, as the fixed cost 
occurring on the farm inputs such as labour and 
machinery remains constant and gets divided as the 
size of the farm increases resulting in the decreasing 



cost of production and increasing benefits on large 
farms.
         In the fast changing technology scene of present 
situation and observing at the problems of the state like 
diversification, it is believed that large farmers of the 
state can do well in this regard asin the present situation 
agriculture for a marginal and small farmer in pursuit of 
adopting latest technology to increase output would 
yield low family incomes as their unit cost of 
production becomes high. Large farmer(operating 10 
hectare or more) are cultivating 27 per cent of the total 
cultivated area of the state and they constituted only 
seven per cent of the all farmers of the Punjab 
(Anonymous, 2013).

Having a high operational holding, these large 
farmers are the most dynamic element of the Punjab 
agriculture producing a substantial part of the 
marketable surplus of food crops like wheat and paddy 
that the state is contributing to the central pool 
therefore their production behaviour and efficiency 
have a major significance for development of the state 
and for the food security of the country. So, there is a 
need to measure the technical efficiency of large farms 
of Punjab to get the optimum returns per unit area and 
to understand the factors which determine efficiency of 
large farms in the production of wheat and paddy in 
Punjab. Thus, the present work is aimed to examine the 
pattern of resource use and land productivity and to 
measure the resource use efficiency of large farms in 
wheat and paddy cultivation in Punjab and the factors 
determining it.

A number of empirical studies have been 
undertaken to measure technical efficiency by using 
parametric and non-parametric techniques (Alene and 
Hasen, 2013; Bekele et al., 2009; Dwivedi and Singh, 
2000; Goni et al., 2007; Haque, 2006; Jyothirmai et al., 
2003; Mahitha and Hemchandrudu, 1992; Mitra, 2002, 
Rudra, 1968; Singh and Grover, 1997). Singh and 
Bawa (2009) also analysed that the big farmers were 
the leaders in adopting the new biotechnology that 
triggered the green revolution. The study analysed the 
production efficiency, investment and consumption 
pattern of big farmers of Punjab.  Baiyeguhnei et al. 
(2009) in their studies estimated the productivity of 
farm resources on small and large scale farms in three 
villages of the Giwa, local area of Kaduna state. The 
study used the double log production function to 
determine the relationship between the farm resources 
and the efficiency of resource use. Goyal et al. (2006) 
estimated the technical efficiency of paddy farmers in 
Haryana state of India. A translog stochastic frontier 
production function was used for the analysis of 
unbalanced panel data for three years for paddy 
farmers. Kaur et al. (2010) studied the resource use 

efficiency in irrigated crops in sub-mountainous 
Punjab. In this regard the deterministic and stochastic 
frontier approaches were used. Therefore the present 
study used the parametric technique of stochastic 
frontier production function to measure the technical 
efficiency of large farmers in Punjab during the 
agriculture year 2014-15. 
METHODOLOGY

The production function technique was used to 
examine the effects of different inputs on the 
productivity of the large farms. The yield per hectare of 
various crops on large farms was regressed on per 
hectare input level of various resources used in its 
production. The Cobb-Douglas function was used for 
analysis. The production function model used and the 
definition of variables considered are described as 
under:-

 Where,
Y = Yield of in crops on large farms quintals per hectare
X  = Quantity of seed (kg / ha)1

X  =Quantity of urea applied (kg / ha)2

X = Quantity of DAP applied (kg / ha)3

X = Expenditure on plant protection chemicals (`/ha)4 

X  = Tractor use (hrs. / ha)5

X  = Human labour (human hours / ha)6

X = Power used for irrigation with electric motor / 7

diesel engine (hrs / ha)
a = Constant termo

u = Error term
b  through b  are the regression coefficients for X  1 7 1

through X , respectively.7

This study uses the stochastic (or econometric) 
frontier production function model for cross sectional 
data. The frontier production function is defined as the 
maximum feasible or potential output that can be 
produced by a production unit such as farm, given 
level of inputs and technology. The actual production 
function (corresponding to the production unit's 
actual output) can be written as:
Y  = f (X ; â) exp (-u ) and 0 <u < ∞; i = 1, 2…n…(1)i i i i

Where Y  represents the actual output for the ith sample i

(production) unit; X  is a vector of inputs and  is a vector i

of parameters that describe the transformation process; 
f (.) is the frontier production function and u  is a one-i

sided (non-negative) residual term. If the production 
unit is inefficient, its actual output is less than the 
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potential output. Therefore, we can treat the ratio of the 
actual output Q  and the potential output f (.) as a i

measure of the technical efficiency of the production 
unit. Using equation (1) above, we can write this 
measure as:

TE = Y  / f (X ; â) = exp (-u ) …(2)i i i

 Source of Data and Sampling Design
The primary cross-sectional data relating to 

various inputs and output of large farmers in Punjab 
were collected by directly interviewing the farmers 
having an operational area of more than 10 hectare, 
through a well-structured questionnaire.  

Keeping in view the objective of the study, the 
primary data of large farmers from the three agro 
climatic zones of state was collected. The state is 
divided into three agro climatic zones i.e. sub-
mountainous zone, central plain Zone-and south-
western zone. Multi-stage random sampling technique 
was followed for the selection of the sample 
households. One district was selected from each zone, 
further two blocks from each district were selected. At 
third and the final stage 15 farmers from each block 
were selected. Thus a total of 90 farmers from the 
whole state were selected. Hoshiarpur, Ludhiana and 
Bathinda were the districts selected from Zone-I, Zone-
II and Zone-III respectively.  
RESULTS AND DISCUSSION

From Table 1, it has been observed that the average 
operational area of the large farms in the state was 
16.79 hectare. The operational area was highest in 
Zone-III (18.86 ha) followed by Zone-I (16.32 ha) and 
Zone-II (15.39 ha). Wheat and paddy were the main 
crops with 76.53 and 61.82 per cent of total net sown 
area during rabi and kharif season. The results show 
that during kharif season the per cent of area under 
paddy crops was less in Zone-I and Zone-III (51.96, 
56.20 per cent) as compared to Zone-II (77.97 per 
cent).This happened because of the area sown under 
other crops like sugarcane and maize in Zone-I and 
cotton in Zone-III.  During rabi season the area under 
wheat was less in Zone-I with 59.62 per cent as farmer 
were growing other cash crops like potato during rabi 
season in Zone-I.

The yield of wheat per hectare was highest for the 
Zone-II (49.58 q), followed by Zone-III (48.8 q) and 
(43.14 q) per hectare in Zone-I. The yield of paddy per 
hectare was highest in Zone-III (71.83 q) per hectare 
followed by (71.40 q) in Zone-II and (55.40 q) in Zone-I.  
 Estimates of Production Function

An understanding of the output response to the 
changes in input was useful before examining the 
levels of technical efficiency. Therefore, a Cobb-
Douglas production function was employed to the data 
of wheat and paddy in the different agro climatic zones 

of the Punjab. The result on the production function of 
wheat and paddy are given in the following tables.

Table 3 represents that the value of the coefficient 
2of multiple determination (R ) was 0.90, 0.95, and 0.86 

for the Zone-I, II, and III that indicates that explanatory 
variables explained the 90, 95, and 86 per cent 
variations in the wheat productivity in the respective 
zones. The results show that the expenditure on seeds in 
Zone-II was positive and significant at one per cent 
level of significance, which meant that one per cent 
increase in expenditure on seed in Zone-II would raise 
the productivity of wheat by about 0.25 per cent. In 
case of Zone-III the use of seed was at physically 
optimum level and in Zone-I the negative coefficient of 
seeds shows that it was over used in Zone-I, but did not 
have much impact on the productivity.

The regression coefficient of DAP was positive and 
statistically significant at five per cent level in  Zone-I 
and III which shows that it was being under used one 
per cent increase in the quantity of DAP will increase 
the productivity of wheat by 0.016 and 0.209 per cent. 
The expenditure on plant protection chemicals has a 
positive and statistically significant regression 
coefficient at five per cent in all the zones which meant 
that increasing expenditure on plant protection 
chemicals by one per cent in Zone-I will increase the 
productivity by 0.016 per cent in Zone-I, by 0.610 per 
cent in Zone-II and by 0.356 per cent in Zone-III.

The regression coefficient of tractor use was 
positive and statistically significant at ten per cent for 
Zone-I which reveals that there was a need to increase 
the tractor use in Zone-I, where as it showed the 
negative relationship in the Zone-II and III 
representing the over utilization of this resource. The 
regression coefficient of irrigation use was optimum in 
Zone-I and III where as in Zone-II the coefficient of 
irrigation was negative but not significant. 

The result of regression analysis for paddy crop is 
2

presented in the Table 4. The value of (R ) for the 

Crop Zone-I Zone-II Zone-III Overall 
farms

Kharif crops: Paddy 8.48 12.0 10.6 10.38

Rabi crops: Wheat 9.73 13.17 14.84 12.85

Net cropped area 16.32 15.39 18.86 16.79

Table 1: Operational area under wheat and paddy

Particulars Zone-I Zone-II Zone-III Overall

Wheat
Yield (q/ha) 43.14 49.58 48.81 47.17

Paddy
Yield (q/ha) 55.40 71.40 71.83 66.21

Table 2: Yield of wheat and paddy on large farms
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different zones was 0.76, 0.96 and 0.83 for Zone-I, II, 
and III respectively, which indicate that explanatory 
variable explained about 76, 96, and 83 per cent 
variations in the paddy productivity in the respective 
zones. The results show that the use of the seed in the 
cultivation of paddy in all the zones was optimum. The 
negative but not significant regression coefficients of 
urea in Zone-I and Zone-II shows that was over used in 
Zone-I but does not have negative impact on the 
productivity and, where as in Zone-III positive 
regression coefficient of urea shows that it was used 
optimally used.

The regression coefficient of DAP in Zone-I shows 
that it was used optimally, whereas the negative and 
statistically significant regression coefficient of DAP 
in Zone-II determines that one per cent increase in DAP 
use would lower down the productivity by0.006 per 
cent in Zone-II. The use of plant protection chemical 
was optimum on all the different agro climatic zones of 
Punjab.

The analysis shows that the productivity of paddy 
was positively related to the use of the tractor hours, 
human labour and irrigation use. The role of tractor and 
labour came out to be positive and statistically 
significant in all the zones which determine that tractor 
was underutilized in all the zones and by increasing the 
use by one per cent, the production would increase by 
0.26, 0.25 and 0.015 per cent in Zone-I, II, and III 
respectively. The positive and statistically significant 
regression coefficients of labour for all the zones show 

that increase in human labour by one per cent would 
increase the paddy productivity by 0.35, 0.52 and 0.10 
per cent in the respective zones. The use of irrigation 
was optimum in Zone-I and II, whereas the regression 
coefficient for irrigation in Zone-III was positive and 
statistically significant which shows that it is under 
used in Zone-III and by one per cent increase in 
irrigation the productivity by 1.46 per cent.     
Estimates of Frontier Production Function and 
Technical Efficiency

The technical efficiency evaluates the ability of the 
farm to obtain the maximum possible output from the 
given set of resources. Frontier output of wheat and 
Paddy for individual farms was obtained by 
substituting the quantity of inputs, actually employed 
for raising wheat and paddy on these farms, in the 
corresponding frontier production functions. The 
measures of technical efficiency in wheat and paddy 
cultivation were based on estimated parameters of 
stochastic frontier production function.

2 The variance parameters, ó and ã for the three 
categories of farms were nearly equal and have positive 
coefficients and statistically significant at one per cent 
level (Table 5). The significant value of ã was estimated 
at 0.992, 0.997 and 0.993, respectively for the Zone-I, 
II, and III indicated the dominance of the inefficiency 
effect over most of the total variation in wheat 
cultivation in the state was more than 99per cent of the 
total variation of the observed (actual) and frontier 
(potential) were attributed to technical inefficient use 

Variables Zone-I Zone-II Zone-III

Intercept ` 0.524
(0.469)

0.913
(0.551)

1.32**
(0.65)

Seed ( )kg 0.016
(0.059)

0.107
(0.0316)

0.025
(0.038)

Urea (kg) -0.0041
(0.0059)

-0.039
(0.044)

0.0123
(0.0118)

DAP (kg) 0.045
(0.05)

-0.0097*
(0.0038)

-0.00002
(0.0054)

Plant Protection (`) 0.033
(0.04)

0.0370
(0.0247)

0.0279
(0.063)

Tractor Use (hrs) 0.267*
(0.148)

0.266**
(0.046)

0.0753**
(0.0323)

Human labour (hrs) 0.356**
(0.146)

0.522***
(0.092)

0.1090***
(0.054)

Irrigation(hrs) 0.292
(0.255)

0.129
(0.104)

1.496*
(0.303)

2R 0.76 0.96 0.83

N (no. of observations) 30 30 30

Table 4: Elasticity coefficients of factors determining 
paddy productivity on large farms 

Figures in parentheses indicate standard error`
***, ** and * significant at 1, 5 and 10 per cent level

Variables Zone-I Zone-II Zone-III

Intercept 1.935
(1.708)

0.386
(0.623)

0.337
(1.35)

Seed ( )kg -0.2739
(0.344)

0.2539*
(0.131)

0.391
(0.252)

Urea (kg) 0.085
(0.0681)

0.001
(0.033)

0.029
(0.077)

DAP (kg) 0.0163**
(0.0081)

0.035
(0.077)

0.209**
(0.120)

Plant Protection ( )` 0.0167**
(0.0080)

0.610***
(0.067)

0.356**
(0.169)

Tractor  Use (hrs) 0.481***
(0.117)

-0.017
(0.015)

-0.287
(0.361)

Human labour (hrs) 0.154
(0.100)

0.022
(0.021)

0.151
(0.324)

Irrigation(hrs) 0.136
(0.117)

-0.0046
(0.0120)

0.0022
(0.057)

2R 0.90 0.95 0.86

N (no. of observations) 30 30 30

Table 3: Elasticity coefficients of factors determining 
wheat productivity on large farms 

Figures in parentheses indicate standard error
***, ** and * significant at 1, 5 and 10 per cent level
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of resources by the farmers and not due to the chance 
only. The maximum likelihood estimates of the 
production function revealed that the coefficient of 
seed is negative but not significant which shows that it 
does not have a negative impact on the technical 
efficiency of the farms of Zone-I. The use of urea is 
optimum for Zone-I and III, but show negative 
coefficient for Zone-II which shows its overuse but not 
effecting technical efficiency. The use of DAP is 
statistically significant and positive for Zone-I and III 
which reveals that increase in its use in these zones will 
increase efficiency, where as it is optimum in Zone-II. 
The use of Plant protection chemicals is statistically 
significant in Zone-I and II, it effect the technical 
efficiency in Zone-I and II, where as it does not have 
any effect in Zone-III. The use of human labour is 
increasing the efficiency in Zone-I means increase in 
its use will increase efficiency in wheat productivity in 
Zone-I.
Technical Efficiency of Wheat Growers

A technical efficient farm operates on production 
frontier and one that operates below frontier could 
operate on frontier either by increasing output with 
same input bundle or using less input to produce the 
same output. The closer a farm gets to the frontier, the 
more technically efficient it becomes Table 6 shows the 
technical efficiency indices of large farmers for wheat 

production. The estimated technical efficiency of the 
large farms of the state as a whole comes out to be 90.96 
per cent implying that 10.04 per cent of their technical 
potential was not being realized in wheat production. It 
can be seen from the Table that among different zones 
farmer of Zone-I attain a technical efficiency of 88.6 
per cent, indicated possibility of improving wheat yield 
by 11.4 per cent. It was found that 60 per cent of large 
farmers of Zone-I achieved the technical efficiency of 
more than 90 per cent in wheat production, while the 
26.66 per cent of farmers achieved efficiency of 81-90 
per cent and 13.33 per cent achieved efficiency of 71-
80 per cent. 

The results further show that Zone-II attainsa 
technical efficiency of 94.8 per cent shows that there is 
still a scope of achieving about 5.2 per cent more 
efficiency in utilization of farm resources. In Zone-II, 
73.33 per cent of farmers achieved the technical 
efficiency of more than 90 per cent and only 6.66 per 
cent of them could attain the technical efficiency of 70-
80 per cent. In Zone-III, average technical efficiency 
being 89.5 per cent indicating possibility of increasing 
wheat yield by 10.5 per cent. In Zone-III, 53.33 per cent 
of farmer achieved the technical efficiency of above 90 
per cent in wheat production, followed by 36.66 per 
cent operated at technical efficiency of 81-90 per cent. 
While there were 10 per cent of them who could attain 
the technical efficiency of less or equal to 70 per cent. 

The number of per cent of farmers operating below 
the technical efficiency of 80 per cent was highest in 
Zone-I was 13.33 per cent, followed by 10 per cent in 
Zone-III and 6.66 per cent in Zone-II. Overall, it can be 
concluded that larger farmers of Zone-II were more 
efficient in utilizing farm resources to enhance the 
production of wheat as compared to the farmers of 
Zone-I and II. Therefore, more emphasis should be 
given to increase the productivity in Zone-I and III by 
making the proper use of resources in these zones.  

The measures of technical efficiency in paddy 
cultivation during 2014-15 were based on estimated 
parameters of stochastic frontier production function. 

Factors MLE-Frontier estimates

Zone-I Zone-II Zone-III

Constant 1.53*
(1.72)

0.184**
(2.14)

4.007***
(5.28)

Seed -0.283
(1.37)

-0.053
(0.23)

-0.179
(1.11)

Urea 0.005 8
(0.11)

-0.0249
(0.64)

0.0205
(0.453)

DAP 0.144***
(3.81)

0.190
(1.33)

0.148***
(2.66)

Plant Protection 0.023**
(0.57)

0.344***
(3.97)

0.0924
(1.49)

Tractor Use 0.0399
(0.51)

0.0209
(1.13)

0.0083
(0.0069)

Human labour 0.445**
(2.32)

0.0077
(0.296)

-0.0665
(0.58)

Irrigation hrs 0.11
(1.07)

0.0015
(0.48)

0.0247
(0.408)

2ó 0.0083***
(6.004)

0.0030***
(2.83)

0.0173***
(3.63)

¡ 0.992***
(31.47)

0.997***
(34.3)

0.993***
(24.19)

Table 5: Estimates of the stochastic frontier production 
function of wheat on large 

Figures in parentheses are calculated t-values.
***, ** and * significant at 1, 5 and 10 per cent level

Technical 
efficiency (%)

Zone-I Zone- II Zone-III Overall

71-80 4
(13.33)

2
(6.66)

3
(10.00)

9
(10.00)

81-90 8
(26.66)

6
(20.00)

11
(36.66)

25
(27.77)

>90 18
(60.00)

22
(73.33)

16
(53.33)

56
(62.22)

Average 88.60 94.80 89.50 90.96

Table 6: Distribution of large farms according to the level 
of technical efficiency in wheat production 

Figures in parentheses indicate percent to the total
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The parameters estimates are presented in Table 7 and 
several observations found out. First, the variance 

2 
parameters, ó and ã for the three different zones farms 
were with a small difference from zero have positive 
coefficients and statistically significant at one per cent 
level. This provides statistical confirmation that there 
was a little difference in the technical efficiency in 
paddy cultivation among large farmers of different 
agro climatic zones of Punjab. For Zone-I, II and III the 
value of ã was estimated at 0.891 0.999 and 0.912, 
respectively which indicated that the most of the total 
variation in paddy  cultivation from the observed 
(actual) and frontier (potential) were attributed to 
technical efficiency and not chance alone. Thus, the 
shortfall of realised productivity from the frontier was 
largely due to technical inefficiency and was mainly 
within the control of individual farmers.

Table 7 exhibits that the estimated value of ã for 
Zone-I is 0.891, implying that about 89 per cent of the 
difference between the actual and potential outputs are 
primarily due to technically inefficient use of the 
resources by the large farms of Zone-I. This indicates 
that on an average, the large farmers of Zone-I, tended 
to realise only 89 per cent of their technical abilities in 
paddy cultivation during the study period. It means that 
approximately 11 per cent of technical potentials were 

Input Variables MLE-Frontier Estimates

Zone-I Zone-II Zone-III

Constant 0.693***
(17.83)

0.250***
(6.20)

4.487***
(10.51)

Seed 0.0059
(0.093)

0.187**
(3.27)

-0.029
(0.207)

Urea 0.045
(0.346)

-0.129*
(1.85)

0.0065
(0.449)

DAP 0.049
(0.85)

0.0045
(0.88)

0.0098
(0.846)

Plant Protection 0.0057
(1.16)

0.0311
(0.68)

-0.169*
(1.93)

Tractor Use 0.0089*
(1.94)

0.189*
(2.03)

0.097
(1.49)

Human Labour 0.120***
(2.51)

0.155
(1.69)

0.157**
(1.86)

Irrigation hrs 0.103***
(7.46)

0.099
(1.11)

0.460
(0.408)

2ó 0.0026***
(3.56)

0.0067***
(6.50)

0.0165
(1.01)

¡ 0.891***
(23.83)

0.999***
(16.40)

0.912***
(59.6)

Table 7: Estimates of the stochastic frontier production 
function for Paddy on large farms 

Figures in parentheses are calculated t-values.
***, ** and * significant at 1, 5 and 10 per cent level

not realised. Similarly the estimated value of ã 0.999for 
Zone-II indicates that the difference between the 
estimated and the actual production of paddy was 
mainly due to the improper management of the use of 
the resources by the farmers of the Zone-II, the 
difference was due to farmer management not by the 
chance, and ã 0.912 for Zone-III respectively indicated 
that the 91 per cent of the difference between the 
observed and the actual productivity of paddy in Zone-
III was due to the inefficient use of the resources by the 
farmer. The farmer were tends to realize only 91 per 
cent of their technical efficiencies. 

The maximum likelihood estimates of the 
production function revealed that the coefficient of 
human labour was positive and significant in Zone-I 
and III at ten per cent and five per cent respectively 
which shows that its use would increase the technical 
efficiency in Zone-I and II. The coefficient of irrigation 
is positive and significant in Zone-I which shows that 
increase in irrigation could increase efficiency in Zone-
I. The coefficient of plant protection was negative in 
Zone-III which shows its negative impact on technical 
efficiency in Zone-III, that is, the decreasing use of 
plant protection chemicals in Zone-III would increase 
efficiency. The coefficient of urea was negatively 
significant in Zone-II which shows its increase in use of 
urea in Zone-II would negatively impact efficiency. 
The coefficient of tractor use was positive and 
significant which shows increase in use of tractor 
would increase the efficiency of resource use in Zone-I 
and II.

The perusal of Table 8 shows the frequency 
distribution of estimated technical efficiency for paddy. 
The estimated technical efficiency for the large farms for 
the state as a whole came out to be 86.61 per cent, 
implying that there was scope of increasing the 
productivity of paddy by 13.39 per cent by enhancing 
the use of farm resources on large farms in the state. 
Among different zones the average level of technical 
efficiency being 84.68 per cent in Zone-I, indicating that 
there was still scope of increasing the paddy productivity 
by about 15 per cent. In Zone-I only 46.66 per cent of the 
farmers achieved an technical efficiency of more than 90 
per cent in paddy production, while 23.33per cent of the 
farmers achieve an efficiency of 81-90 per cent, 16.66 
per cent farmers achieve an efficiency between71-80 per 
cent, and only 13.33 per cent of farmers have an 
efficiency of less than 70 per cent.  

The results further show that 66.66 per cent of the 
large farmers of Zone-II achieved the technical 
efficiency of more than 90 per cent in paddy 
production, followed by 20 per cent operated at 
technical efficiency between 81-90 per cent. Only 3per 
cent of them could attain the technical efficiency of less 
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than or equal to 70 per cent. The average technical 
efficiency of Zone-II came to be 89.4 per cent. This 
shows that there was still a scope of achieving about 
10.6 per cent more efficiency in utilization of farm 
resources to enhance the production of paddy in large 
farms of central plains.

In the case of Zone-III, 50 per cent them achieved 
the technical efficiency of above 90 per cent in paddy 
production, followed by 26.66 per cent operated at 
technical efficiency of 81-90 per cent. While there were 
13.33per cent of them who could attain the technical 
efficiency of less or equal to 60 per cent. The average 
technical efficiency in utilizing farm resources in 
Zone-III came to be 85.7per cent. This shows that there 
is still a scope of achieving 14.25 per cent more 
efficiency in Zone-I and II.

Overall, mean technical efficiency of the state was 
86.61 per cent, Thus there is scope of increasing the 
productivity of paddy by 13.39 per cent by enhancing 
the use of farm resources on large farms in the state. 
The average technical efficiency in Zone-I, II and III 
was 84.68, 89.40 and 85.75 per cent. Thus there was 
more scope to increase the productivity in Zone-I and II 
as compared to Zone-III. So, more emphasis should be 
given in Zone-I and II.
CONCLUSIONS AND POLICY IMPLICATIONS

The study has clearly highlighted that there is an 
in discriminatory use of some of the factors of 
production on large farms in Punjab in different zones. 
This necessities proper management of these inputs in 
all the zones. The irrational use of some of the 
resources particularly DAP, plant protection chemicals 
and tractor use have been observed in case of wheat 
cultivation and in case of paddy human labour, 
irrigation, tractor use and DAP have been observed 
under in discriminatory use. This calls for the 
strengthening of existing extension services to educate 
the farmers on proper utilization of the inputs.

The farmers were not properly efficient in using 

their resources. In case of wheat, the mean technical 
efficiency of the large farms in the state came out to be 
90.6 which states that the farmers doesn't able to realize 
their full technical efficiency. They were not realizing 
their 9.4 per cent of their efficiency in wheat production 
and in case of paddy the mean technical efficiency of 
the state come out to be 86.61. So, the large farmers of 
the state were not realizing about 13.40 per cent of their 
technical efficiency in cultivation of paddy. Thus, the 
study indicates that there is a scope to increase the 
productivity of wheat and paddy large farms in Punjab 
with the given level of inputs. If the efficiency will have 
been improved, farmer will gain considerably in terms 
of higher profit. There was a time when farmer need to 
be educated on the use of these inputs and then 
usefulness in enhancing the production of the farms to 
raise their incomes. The presence of the unexploited 
productivity potentials in wheat and paddy suggests 
that the production of wheat and paddy in the state can 
be increased by improving the technical efficiency at 
the micro level, without increasing the area of the crop.
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Efficient Channelization of Inland Fish in Gujarat

ABSTRACT
Anand district is number one state in Inland fishery production through ponds and tanks. In the particular district Rohu, Catla, 
Nagri, Surimai and Bighead like fishery are abundantly found out and due to their perishable nature a large number of middlemen 
come between producer and consumer that increases marketing cost and margin. In this juncture, marketing efficiency, price spread 
and farmers' share in consumer rupee were decided for study purpose. This study was undertaken in the month of April-May, 2015 in 
eight taluka of Anand district purposively through a pre structured schedule. Rohu was observed as efficiently marketed in Channel-
II than any other Channels where as other channels were efficiently marketed in Channel-I. Rohu fish was the only fish that was 
marketed in Channel-II. Greater the marketing efficiency greater producer share in consumer rupees was observed. Marketing cost 
and marketing margin was also varied in accordance with size of fish, cost incurred by different middlemen in the channels. 
Itinerant traders were earning maximum profit in marketing of Bighead fish. As the overall study area was completely unorganised 
so cooperative, SHG may improve the marketing efficiency of the particular region.
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Farmers' share in consumer rupee, inland fish categories, marketing margin,  
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INTRODUCTION
Gujarat is bestowed with ample water resources of 

3865km of rivers and canals, 2.43 lakh hectares of 
reservoirs, 0.71 lakh hectares of tanks, lakes and ponds, 
0.12 lakh hectares of flood plain lakes and derelict water, 
1 lakh hectares of brackish water and it ranks third in 
fishery production next to Andhra Pradesh and West 
Bengal and produces total of 788.49 thousand tonnes of 
fishery which is 11.46 per cent of India's total fish 
production. It produces only 94.93 thousand tonnes of 
Inland fishery which is one eighth of its total fish 
production (Anonymous, 2014). Even though the share of 
inland fish is very less still 4.9 lakh fisher men 
(approximately) depend on fishery activities for their 
livelihood and self-sustenance out of which women 
accounts for 48.32 per cent (Anonymous, 2010-11). 
Anand district is a major hub for Inland fish production in 
Gujarat. Its contribution in the state is around 35.39 per 
cent (2308 metric tonnes) through ponds and tanks 
(Anonymous, 2010-11). In comparison to the production 
of fish, India is very poor and inefficient in fish marketing 
in India (Kumar et al., 2008). As fish is a perishable 

commodity, produces in a specific area with wide 
dispersed consumption pattern so its quick disposal is 
necessary to establish the overall interest among all the 
stakeholder. To fasten the situation, a numbers of 
middlemen intervened in daily basis who markets the 
products to consumer and takes the major chunks of profit 
in their pockets and reduce the famers' share in the 
consumer rupee. Considering all these things, an effective 
and efficient marketing system is necessary to garner 
maximum productivity in fishery sector. In this context, 
the study presents an analysis of marketing pattern, 
channels, price spread, farmers' share in consumer rupee 
and marketing efficiency in Anand district of Gujarat.  

According to Rahman et al. (2013) marketing 
efficiency of fresh water fish was found to be 14.00, 5.34 
and 2.40 when they were marketed directly or through 
single channel (Retailer) or through two channel 
wholesaler and retailer in Birbhum district of West 
Bengal. Acharya's method was used to calculate the 
marketing efficiency of fresh water fish which was taken 
as a single commodity. In another study which was 
conducted in Bhubaneswar, Howrah, Mumbai, 



Hyderabad and Coimbatore market, marketing efficiency 
for carp fishes was found to be as 2.36, 2.11, 1.89, 2.50 
and 2.60 respectively by using Shepherd formula (Kumar 
et al., 2010). Again the carp fishes were taken as single 
commodity. In our study, all the major fishes found in the 
locality were taken into consideration and analysis was 
done fordifferent marketing channels of identified fishes 
of the study area.
 METHODOLOGY

Pre-structured schedules was used to collect data 
from the respondents like pond owners, wholesalers, 
retailers from eight taluka of the district through 
purposive sampling. Fifteen ponds were selected 
purposively and three wholesalers were identified which 
was a census study and thirty male and female retailers 
were selected equally for fulfilling different data 
collection purposes. The data were collected in the month 
of April and May, 2015.Five ponds were taken from 
Tarapur taluka, seven ponds from Anand taluka, one each 
from Khambat Taluka, Borsad Taluka and Sojitra Taluka 
of the district.Selection of ponds had been undertaken by 
considering their effective numbers in Anand district. The 
marketing efficiency was analysed through Acharya 
formula
Marketing efficiency, MME= [FP ÷ (MC + MM)]
Where FP= Price received by the Producer

MC= Marketing cost
MM= Marketing Margin
Price paid by the consumer and received by the 

producer for equal quantities of products was considered 
as price spread and chasing lot method was used to 
understand the price fluctuation in successive stage of 
marketing. Five varieties of inland fish like Rohu, Catla, 
Nagri, Surimai and Bighead were identified through 
judgmental sampling. Prevalence of the variety in the 
study area was the criteria of sampling. 
RESULTS AND DISCUSSION
Marketing Channels for Inland Fish: As fish is a 
perishable commodity and its production is concentrated 
in a limited area in spite of widely distributed demand, its 
quick disposal is necessary. In this direction, fish 
producers were following several distribution channels to 
dispose the same to the customers which is represented in 
the following manner:
Channel-I: Producer-----------Wholesaler (Mashakhore) -
-----------Retailer (Vendor) ------------Consumer
Channel-II: Producer-----------------------Retailer 
(Vendor) ----------------------Consumer
Channel-III: Producer-------------------Itinerant Trader----
----------Retailer (Vendor) ---------------Consumer
Channel-IV: Producer----------------------Wholesalers 
(Mashakhore) ------------------Consumer

Consumer were the one who buy and consume 
the product whether in a small quantity like indivisuals or 
in bulk like hotelwala or Dhavawala. In the study area, 
wholesalers were those who buy the product in bulk, 
restores and sell either to consumer or retailer. Their 

buying quantity varied from 100-200 kg on daily basis. 
They were better called as Mashakhore or Big retailer. 
Retailers were those who were selling directly to 
consumer. They were better called as vendors due to lack 
of their own establishments. Itinerant traders were those 
who collecting fish from one areas and selling them in 
other to earn heavy profit margin.
Channels Dominated in Supply Chain: In the study 
area, though fifteen ponds had been selected for data 
collection purpose yet eighteen channels were identified 
for fish marketing. It happened due to activation of one 
channel (P-I-R-C) at the time of high demand or 
superfluous surplus condition. In that circumstances 
itinerant traders were activated themselves, collected 
fishes from near by villages or talukas and marketed them 
either high demanded markets like Anand market or 
Tarapur market; nearby district like Nadiad or far reached 
Surat mandi. Otherwise one channel was corresponding 
one pond. It may be due to specificity of channel members 
among one another for marketing of the produce.   

Marketing Pattern of Inland Fish: Marketing Pattern is 
a definite format of disposal of fish in the market which 
was found to be quite heterogeneous through various 
channels, time of marketing, way of marketing etc. In the 
study area almost entire marketing of fish was done 
through informal channels and within informal channels 
wholesaler restored and sold maximum amount of fish. 
The itinerant traders were active only for few days in a 
month when they could manage to market equal to or 
more than minimum one ton of fish in the nearby market 
or in the Surat Mandi. The retailers or the vendors were 
almost equally dominated by male and female and they 
managed less than or equal to twenty five kg of fish per 
day for marketing. During marketing, fish were stored in 
ice but at the time of selling, frequent water spraying was 
observed on the produce. During transportation of fish, 
ice and fish were maintained in equal proportion by 
weight. The major chunk of fishes were sold from 3-8p.m. 
at the retailer level in the fish markets of the district. The 
size of fish was found to be more than 1kg for Rohu, Catla, 
Surimai but size of Mrigal and Bighead were found to be 
less than one kg. 
Marketing Efficiency, Price Spread and Farmers' 
Share in Consumer Rupee of the Inland Fish: Due to 
the perishable nature of the produce a large number of 
middlemen were found to be involved in the marketing 

0

1

2

3

4

5

6

7

P-W-R-C P-R-C P-I-R-C P-W-C

Channels P = Producer
W = Wholesaler
R = Retailer
I = Itinerant Trader
C = Consumer

154

Indian J Econ Dev 13(1): 2017 (January-March)



channels. It may be observed in Table 1; Channel-II was 
showing greater marketing efficiency (4.06) than other 
channels of fish marketing; whereas Channel-IV was 
poorly efficient (2.00). The producer share in consumer 
rupees was also higher (78.57 per cent) in Channel-II than 
other channels. Rohu fish was marketed in the range of 
`95-`110 rupees at producer level; whereas consumer 
was getting the product at `130-`150. In this 
circumstances; price spread was also greater in Channel-
III and IV and Consumer paid more in Channel-IV in the 
study area. Rohu fish was the only fish that was marketed 
in Channel-II; may be due to plenty of production of this 
particular variety in the district or may be due to uniform 
demand of Rohu among the consumers. Hopefully it may 
have demanded at the site of its origin and may have 
reduced to one channels member (Retailer) in the supply 
chain.

It may be observed in Table 2 that the Catla fish was 
showing better marketing efficiency (3.33) in channel No 
I and was poorly efficient (2.00) in Channel-IV. That may 
be due to producers price in consumer rupee was more 
(76.92 per cent) in Channel-I and Price spread was more 
(`50) in Channel-IV. Again Catla fish was marketed in 
between ̀ 95-`100 rupees at producer level and consumer 
was getting the same at the price of ̀ 130-`150. Marketing 
of Catla fish was not found in Channel-II. In all the 
channel marketing cost was greater than marketing 
margin. It may be due to bigger fish costs more than 
smaller one.

It may be observed in Table 3; Nagri (Local Name of 
Magur) was showing better marketing efficiency (3.00) 
on Channel No I and was poorly efficient (1.17) in 
Channel IV. It may be due to producers' share in consumer 
rupees was higher (75 per cent) in Channel-I and price 
spread was higher (`60) in Channel-IV. Producer price 
varied ̀ 60-`70 rupees and consumer price was varying at 
`80-`130 rupees for the particular varieties of fish. It may 
be due to Nagri fish production was concentrated in some 
areas of Khambat and Tarapur taluka but its demand was 
found throughout the district. That may be a reason wide 
price spread from producer to consumer level. Nagri fish 
was also not marketed in Channel-II.

It may be found in Table 4 that Surimai fish was not 
marketed in Channel-II and III. It may be due to specific 
region of production of this fish in Anand Taluka and 
Sojita Taluka. This fish was showing greater marketing 
efficiency (2.85) in Channel-I than Channel-IV (1.27). 
Producer share in consumer rupees (74 per cent) is quite 
higher in Channel-I than Channel-IV (56 per cent).In 
between two channels, in Channel-I; marketing cost was 
quite higher in Channel-IV than Channel-I. It may be due 
to this fish was marketed through two wholesalers in 
Khambattaluka and one wholesaler in Anand taluka. In 
Khambat, wholesalers were not bearing any cost in the 
form of electricity, storage, cutting, and labour charges for 
loading and unloading. They were using thermocol for 
storage and during marketed their products which had 
very minimal unit cost. But in Anand taluka; wholesaler 

Particulars Channel-I
(P-W-R-C)

Channel-II
(P-R-C)

Channel-III
(P-I-R-C)

Channel-IV
(P-W-C)

Producer price 102 110 95 100

Itinerant trader purchase price - - 95 -

Itinerant trader Purchase Quantity - - 25 -

Marketing cost at itinerant trader level - - 20 -

Marketing margin at itinerant trader level - - 3 -

Wholesaler purchase price 102 - - 100

Wholesaler purchase quantity 70 - - 20

Marketing cost at wholesaler 17.5 - - 38

Marketing margin at wholesaler 0.5 - - 12

Quantity purchase by retailer 2 20 10 -

Retailer purchase price 120 110 118 -

Marketing cost at retailer 0 12 11.2 -

Marketing margin at retailer 10 18 10.8 -

Consumer purchase price 130 140 140 150

Total marketing cost 17.5 12 31.2 29

Total marketing margin 10.5 18 13.8 21

Price spread 28 30 45 50

Producer share in consumer rupee 78.46 78.57 67.86 66.67

Marketing efficiency 3.64 4.06 2.11 2.00

Table 1: Price spread and producer share in consumer rupee of Rohu fish marketing 
Channels (`/kg)
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Particulars Channel-I
(P-W-R-C)

Channel-II
(P-R-C)

Channel-III
(P-I-R-C)

Channel-IV
(P-W-C)

Producer price 100 - 95 100
Itinerant trader purchase price - - 95 -
Itinerant trader Purchase Quantity - - 14 -
Marketing cost at itinerant trader level - - 14 -
Marketing margin at itinerant trader level - - 1 -
Wholesaler purchase price 100 - - 100
Wholesaler purchase quantity 70 - - 20
Marketing cost at wholesaler 17.5 - - 38
Marketing margin at wholesaler 2.5 - - 12
Quantity purchase by retailer 2 - 10 -
Retailer purchase price 120 - 110 -
Marketing cost at retailer 0 - 11.2 -
Marketing margin at retailer 10 - 18.8 -
Consumer purchase price 130 - 140 150
Total marketing cost 17.5 - 25.2 29
Total marketing margin 12.5 - 19.8 21
Price spread 30 - 45 50
Producer share in consumer rupee 76.92 - 67.86 66.67
Marketing efficiency 3.33 2.11 2.00

Table 2: Price spread and Producer share in consumer rupee of Catla fish marketing 
Channels (`/kg)

Particulars Channel-I
(P-W-R-C)

Channel-II
(P-R-C)

Channel-III
(P-I-R-C)

Channel-IV
(P-W-C)

Producer price 60 - 65 70
Itinerant trader purchase price - - 65 -
Itinerant trader Purchase Quantity - - 2 -
Marketing cost at itinerant trader level - - 2 -
Marketing margin at itinerant trader level - - 23 -
Wholesaler purchase price 60 - - 70
Wholesaler purchase quantity 30 - - 20
Marketing cost at wholesaler 7.5 - - 38
Marketing margin at wholesaler 2.5 - - 12
Quantity purchase by retailer 70 - 2 -
Retailer purchase price 2 - 90 -
Marketing cost at retailer 0 - 2.4 -
Marketing margin at retailer 10 - 27.6 -
Consumer purchase price 80 - 120 130
Total marketing cost 7.5 - 4.4 29
Total marketing margin 12.5 - 50.6 31
Price spread 20 - 55 60
Producer share in consumer rupee 75 - 54.17 53.28
Marketing efficiency 3.00 1.18 1.17

Table 3: Price spread and Producer share in Consumer Rupee of Nagri fish marketing 
Channels (`/Kg of fish)
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Particulars Channel I
(P-W-R-C)

Channel II
(P-R-C)

Channel III
(P-I-R-C)

Channel IV
(P-W-C)

Producer price 74 - - 70
Itinerant trader purchase price - - - -
Itinerant trader Purchase Quantity - - - -
Marketing cost at itinerant trader level - - - -
Marketing margin at itinerant trader level - - - -
Wholesaler purchase price 74 - - 70
Wholesaler purchase quantity 15 - - 20
Marketing cost at wholesaler 3.75 - - 38
Marketing margin at wholesaler 7.25 - - 17
Quantity purchase by retailer 2 - - -
Retailer purchase price 85 - - -
Marketing cost at retailer 0 - - -
Marketing margin at retailer 10 - - -
Consumer purchase price 100 - - 125
Total marketing cost 3.75 - - 29
Total marketing margin 22.5 - - 26
Price spread 26 - - 55
Producer share in consumer rupee 74 - - 56
Marketing efficiency 2.85 - 1.27

Table 4: Price spread and Producer share in Consumer Rupee of Surimai fish marketing 
Channels (`/Kg of fish)

-

Particulars Channel-I
(P-W-R-C)

Channel-II
(P-R-C)

Channel-III
(P-I-R-C)

Channel-IV
(P-W-C)

Producer price 60 - 60 60
Itinerant trader purchase price - - 60 -
Itinerant trader purchase quantity - - 4 -
Marketing cost at itinerant trader level - - 4 -
Marketing margin at itinerant trader level - - 31 -
Wholesaler purchase price 60 - - 60
Wholesaler purchase quantity 15 - - 20
Marketing cost at wholesaler 3.75 - - 38
Marketing margin at wholesaler 26.25 - - 2
Quantity purchase by retailer 2 - 3 -
Retailer purchase price 90 - 95 -
Marketing cost at retailer 0 - 4.8 -
Marketing margin at retailer 10 - 0.2 -
Consumer purchase price 100 - 100 100
Total marketing cost 3.75 - 3.75 29
Total marketing margin 36.25 - 36.25 11
Price spread 40 - 40 40
Producer share in consumer rupee 60 - 60 60
Marketing efficiency 1.50 1.50 1.50

Table 5: Price spread and Producer share in consumer rupee of Bighead fish marketing 
Channels (`/kg)

-
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Activity/ Function Itinerant trader Wholesaler Retailer

R C N S B R C N S B R C N S B

Storage cost 10 7 1 - 2 24 24 16 13 3 38 8 1.6 0 3.2.

Transportation cost 10 7 1 - 2 6.5 6.5 4.5 3.75 .75 9.2 3.2 0.8 0 1.6

Labour cost for cutting/day/kg - - - - - 5 5 5 5 5 - - - - -

Labour cost for loading and unloading/day/kg - - - - - 10 10 10 10 10 - - - - -

Electricity per day per kg - - - - - 1 1 1 1 1 - - - - -

Table 6: Marketing costs of the intermediaries in the supply chain 
(`/Kg of fish)

was borne all these costs that added in its overall 
marketing costs and efficiency.

It may be observed in Table 5 that Bighead fish was 
equally showing marketing efficiency (1.15) in all the 
channels. Even here, producer price in consumer rupees 
and price spread was equal in all the channels. In Channel 
I and Channel-II; marketing margin was quite higher than 
cost but in Channel-IV marketing costs was higher than 
marketing margin. It may be due to definite marketing 
pattern of two areas of wholesalers in Anand district that 
was described in Surimai fish marketing. Besides that size 
of the fish may effect marketing cost and marketing 
margin. Throughout district producer price was found to 
be ̀ 60 and consumer price was ̀ 100 for bighead fish.

It may be observed in Table 6; whoever may be the 
trader storage and transportation cost was higher for Rohu 
fish in comparision to other fishes except at wholesaler 
level storage and transportation cost of Rohu was equal to 
the Catla fish. At retailer level; Surimai fish was marketed 
at no cost. It may be due to higher demand among the 
consumer or may be due to limited supply in the study 
area. Maximum costs were found at wholesaler level for 
all the fishes. It may be due to insufficient capacity 
utilization among those particular traders or may be due to 
extra cost borne by the wholesaler for cutting, loading and 
unloading, electricity etc. in the study area, retailers were 
highly unorganised, dispersed, equal proporation of male 
and female community and time of marketing adjusted so 
perfectly that cost in many head was very minimal or zero; 
which was reflected in cost structure of different fishes 
among retailers. 
CONCLUSIONS

It is clear from the above discussion that marketing 
efficiency was better for larger fish and poor for the 
smaller ones. Among the larger fish category marketing 
efficiency was better for Rohu fish. Farmers' share in 
consumer rupee and marketing efficiency is better when 

the fishes are marketed through either wholesaler or 
retailer or through retailer only. Rohu fish is generating 
moreshare for farmer in consumer rupee than other fishes. 
In all the channel the farmers' share in consumer rupee for 
Bighead fish is constant but for Nagri is very poor. 
Itinerant traders were earning maximum profit in 
marketing of Bighead fish. Rohu is the only fish that is 
marketed through in all the channels 
SUGGESTIONS

As fish is a perishable commodity, it should be 
disposed of very quickly at every end of the supply chain. 
Proper infrastructure like grading, storage and 
transportation will enhance the marketability of fish. 
Marketing of fish through cooperative, SHG will enhance 
with marketing efficiency of fish and producer may go for 
Producer Company to get more benefit in the consumer 
rupee.
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Marketing of Pulses in Jagatsinghpur District of Odisha

ABSTRACT
In the present study, an attempt has been made to estimate the marketed and marketable surplus, the factors affecting marketed 
surplus, producer's share in consumer's rupee and post-harvest losses of pulses in Jagatsinghpur district of Odisha. For this study 
twenty one marginal farmers, twenty eight small farmers and twenty one large farmers were randomly selected. Four marketing 

channels namely, Channel-I (Producer Consumer), Channel-II (Producer Village trader→Retailer Consumer), Channel-III →→→

→ →(Producer→Village trader wholesaler Retailer Consumer) and Channel-IV (Producer Village trader Wholesaler→→ →

→ →Processor Retailer Consumer) were identified in the study area. Major determinants influencing marketed surplus were size of 

holding, level of production and family size. Family size had negative and significant impact on marketed surplus. Producer's share 
in consumer's rupees decreased with increase in marketing costs and margin. Marketing efficiency was highest in channel-I, which 
increased with decrease in number of intermediaries. Total post-harvest loss was 5.51 kg/q and it was highest at farm level which 
was 69.33 per cent of total loss, followed by retailer, trader, wholesaler and processor level. Lack of wholesale market, 
transportation facility and regulated markets are major bottlenecks to marketing of pulses in the study area.
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INTRODUCTION
Pulses are important food grain crops next to cereals. It 

has several pleasing attributes including high nutritional 
value, low cost, long preservation period outside the cold 
chain and also it sustain to productivity of land. Early 
maturity, relative thermo sensitivity, photosensitivity and 
better canopy structure make them ideal as a component 
in intensive cropping system. Pulses are the broad term 
used to describe the dried, edible seeds of legumes. 
Moreover, these are the cheapest source of protein for 
Indian population and fulfill 20 to 30 per cent of it's 
requirement. The protein content of pulses is three times 
higher than cereals. In absolute terms, pulse production in 
World increased from 41 MT in 1961 to 70 MT in 2012, 
showing a net increase of only around 29 MT, with a 
growth of barely 1.4 per cent yearly and India is the largest 
pulses growing nation in the world with around 30 to 35 
per cent of area and 20 to 24 per cent of production of 
pulses in the world (Anonymous, 2012).

 In India, in the year 2012, pulses are grown over an 
area of around 23 million ha accounting for about 18 per 
cent of total area but the production of pulses is around 17 
MT, which is only 7 to 8 per cent of total food grain 
production. The yield of pulses centered around 500 - 600 
kg/ha which is only about 35 to 40 per cent of the average 
yield of total food grains (NABARD, 2009). The per 
capita daily availability of pulses in the country was 37g 
which is much lower than the minimum requirements of 
60 g recommended by the nutritional experts 
(Anonymous, 2010).

Madhya Pradesh, Maharashtra, Rajasthan, Uttar 
Pradesh and Odisha are the major pulse growing states 
contributing about 10 to 15 per cent of area of pulses in the 
country. Odisha is one of the major growers of pulses with 
around 3 to 5 per cent of the area and 1.15 per cent to total 
food grains production of India during 2008-09 
(Anonymous, 2009). Black gram, green gram and arhar 
are the major pulse crops of the state accounts for 21 per 
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cent of gross cropped area contributing about 9 per cent to 
total food grain production of the state (Anonymous, 
2007). Black-gram (Phaseolus mungo) is a highly prized 
pulse, very rich in phosphoric acid and used more or less 
in the same way as green-gram. India produced about 14.6 
MT during 2007-08 out of which Odisha is major 
producing state with an area of about 1.323 lakh hector,  
production about 0.356 lakh tons and productivity 269 
kg/ha (EAFPFS, 2003-04). Among the pulses, Mung bean 
(Vigna radiata) ranks third in production after chickpea 
(33 percent share) and lentil (21 percent share) in India. 

Marketing is a crucial element that determines the 
income earned by farmers and hence it has it's effect on 
allocation of area, production and productivity. 
Efficiency in marketing and post-harvest handling will 
determine the extent of benefits that can be availed by the 
farmers. The demand for pulses necessarily depends on 
the availability and prices of pulses of diverse varieties. 
Apart from the farming technologies to improve the 
supply-side problems, ways for efficient marketing of 
pulse products also have to be explored to understand the 
impact on production and growth of these crops.  Pulse 
crops lack futures market. This is possibly the major 
reason why prices are negotiated directly by the different 
market functionaries, including exporters and importers 
through the supply chain of pulses, based on supply and 
demand factors for each type of pulse crop from year to 
year.
METHODOLOGY
Sampling Procedure

Jagatsinghpur district was purposively selected for the 
study. Block Jagatsinghpur was selected in the year 2014-
15 kharif season, among eight blocks by two stage 
stratified random sampling technique. Four villages 
among the block were randomly selected by probability 
proportional sampling procedure. In second stage seventy 
farmers were selected with probability proportional 
sampling according to their size of holding.
Methods of Investigation

Information about the sample villages and respondent 
were obtained through a set of pre- tested schedules 
prepared beforehand in conformity with the objective of 
the study. The general information about villages was 
collected from block office, panchayat office, VAW 
centres and census report. Households were taken as the 
unit of investigation and head of family was the 
respondent. Twenty one marginal farmers, twenty eight 
small farmers, twenty one large farmers, ten traders, four 
wholesalers, two processors and twenty retailers were 
selected randomly for collection of marketing 
information. 
Analytical Tools Used
Marketable surplus

 It is used to quantify the surplus available for sale 
under varying conditions after the consumption and other 
requirements of farmer were met. This is computed by the 
formula

MS=P-C
Where MS=marketable surplus
P=gross production
C=total requirement
Marketed surplus
It was used to denote the actual quantum of sales by the 
production irrespective of their requirements.

Marketed surplus may be less than, equal to or greater 
than marketable surplus. Mostly for small and marginal 
farmers marketed surplus is often higher than marketable 
surplus.
Factors affecting marketed surplus

To examine factors affecting marketed surplus a 
multiple regression analysis was carried out. The 
regression model of the following type was used.
Y=b +b X +b X +b X +b X +U0 1 1 2 2 3 3 4 4

Where
Y= Total marketed surplus of the crop in quintal
X = Size of holding in acres1

X = Total production of crop in quintal2

X = Size of family in adult unit3

X = Family consumption4

U= Disturbance term 
The goodness of fit of the above model was examined 

2  by computing R . The statistical significance of the 
regression coefficient was examined by using student's't' 
distribution.

Producer's share in consumer's rupees
It is the ratio of price received by the farmer to the 

retail price, expressed in percentage. If Pr is the retail 
price, Pf is the price received by the farmer, then 
Producer's share on consumer's rupee Ps is expressed as 
follows
Ps = (Pf/Pr) ×100
Constraint analysis

Constraint perceived by the farmers were analyzed 
using Garrett ranking technique

th thWhere, R  is the rank given for i  items by j  individual, N  ij j
th is the number of items ranked by the j individual. The per 

cent position of each rank is converted into scores by 
referring the table given by Garrett and Woodworth in 
1969. Then for each factor, the scores of individual 
respondents were added together and divided by the 
number of respondents for whom scores are added. The 
mean scores for all the factors are ranked by arranging in 
descending order.
RESULTS AND DISCUSSION

Considering the bulkiness of production, seasonal 
nature and losses due to pests in storage, profitability of 
pulse production depends upon how marketing is 
undertaken by the producers. Therefore different aspects 
of marketing viz., marketable and marketed surplus, 

bi
S.E (bi)

t =

j

ij

N

(R 50).0100
positioncent Per 

-
=
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producer's share in consumer's rupee, post-harvest losses 
and marketing problems were studied and results are 
discussed accordingly.
Prevailing Marketing Channels
Mainly four marketing channels were identified in the 
study area for pulses marketing. 

Channel-I    (Producer→ Consumer)   

Channel–II (Producer→ Village Trader→ Retailer→ 
Consumer)

Channel-III (Producer →Village Trader→ Wholesaler→ 

Retailer  Consumer)→
Channel-IV (Producer-→Village Trader→ Wholesaler→ 

Processor→ Retailer→ Consumer) 
Most prevalent channel in the study is  the channel II 

(Producer→ Trader→ Retailer→ Consumer) because 
farmers are not directly sale produce to consumer as there 
is no such direct marketing facility for pulses. Farmers 
sale their produce to village trader, then the produce 
handed over to retailer to consumer.
Marketable and Marketed Surplus

Marketed surplus of pulses increases with increase in 
production on all the three categories of producer as 
shown in Table 1. It was observed that total production of 
large farmers (10.09 q/ha) which was highest followed by 
medium farmers (4.96 q/ha) and small farmers (3.07 
q/ha). In case of large farmers, payment in kind was 3.12 q 
per hector. The family consumption varied among small, 
medium and large farmers. It was highest in case of large 
farmers (0.79 q) followed by medium (0.73 q) and small 
farmers (0.69 q). The marketed surplus per hector was 
5.36, 2.26 and 2.19 q in case of large, medium and small 
farmers respectively.

Factors affecting marketed surplus
From the results of multiple regression analysis (Table 

2), it was found that level of production and family size 
are factors positively affecting marketed surplus in case of 
marginal farmers. Whereas for small farmers size of 
holding and production were the relevant factors which 
affect positively. Size of holding and family size came out 

to be the significant factors affecting marketed surplus for 
large farmers. In this case, family size was found to have 
negative influence on marketed surplus.  Combined result 
of all the farmers revealed that size of holding, production 
level and family size are the significant factors 
influencing the marketed surplus. Here also, family size 
was found to have negative influence, whereas other two 
factors were positively affecting marketed surplus. It was 
found that production, area under improved seeds, net 
price received by the farmer had positive impact on 
marketed surplus and total consumption, spoilage at farm, 
off farm income had negative impact in case of vegetable 
in Kashmir valley (Baba et al., 2010).

Marketing Cost, Margin and Producer's Share in 
Consumer's Rupee Through Different Marketing 
Channel

Marketing cost and margin of the pulse at producer 
level varied according to selected market, method of sale, 
quantity of marketed surplus, distance from production 
point to market and cost of packing materials. Marketing 
cost, margins and producer's share in consumer's rupees 
of pulse grower in different marketing channels are 
presented in Table 3. It was observed that producer's share 

in consumer's rupee was highest in channel-I (Producer→ 
Consumer). The marketing cost was highest in channel-
IV due to more intermediaries and market charges (9.54 
per cent) and (10.6 per cent) for black gram and green 
gram followed by channel III (7.30 per cent), channel II 
(5.01 per cent) and (5.91 per cent), channel I (1.01 per 
cent), (1.44 per cent). Producer's share in consumer's 
rupee were 98.99 per cent and 98.56 per cent, 76.06 per 
cent and 75.52 per cent, 70.00 per cent and 66.32 per cent, 
63.06 per cent and 61.98 per cent respectively for black 
gram and green gram in channel  II, III, IV.  It was found 
that with increases of market intermediary, producer's 
share in consumer rupee decreases. It was reported in 
Cuttack district of Odisha for cauliflower that longer the 

Particulars (q/farm) Farm size categories

Marginal Small Large

Total production 3.07 4.96 10.09
Retained for seed 0.21(6.86) 0.41(8.37) 0.86(8.50)
Payment in kind 0 1.49(30.14) 3.12(30.90)
Family consumption 0.69(22.47) 0.73(15.82) 0.79(7.50)
Marketable surplus 2.17(70.67) 2.26(45.67) 5.36(53.10)
Marketed surplus 2.19(71.32) 2.26(45.67) 5.36(53.10)

Table 1: Marketable and marketed surplus in sample 
farms 

(q/ha)

Figure in parentheses indicates per centage of total production

Particulars Farm size categories

Marginal Small large All farms

Size of holding -0.115
(-1.39)

0.456**
(8.286)

0.765**
(9.634)

0.467*
(1.832)

Production 1.007*
(23.909)

0.233*
(2.221)

-0.054
(-0.160)

0.811**
(4.569)

Family size 0.1205**
(31.744)

0.0319
(1.014)

-0.198*
(-2.079)

-0.115*
(-3.523)

Intercept -0.027
(-0.685)

-0.594
(-1.219)

1.917
(1.322)

0.763
(2.98)

2.R 0.99 0.76 0.68 0.84

Table 2: Factors affecting marketed surplus (Result of 
multiple regression analysis) 

Figures in parentheses are 't' values
* and ** Significant at 1 and 5 per cent level, respectively
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number of market intermediary, lower the producer's 
share in consumer rupees (Tripathy and Prusty, 2014). 
Bala et al. (2013) reveals that producer's share in 
consumer's price for pea were 58.07 per cent, 71.72 per 
cent, 90.00 per cent respectively in channel  I, II, III. 
Post-Harvest Losses (PHLs)

The PHLs have been estimated in percentage as well 
as on weight basis at farm, trader, wholesaler, processor 
and retail level. The total PHLs on weight basis was 5.51 
kg/q found in Table 4. The total loss was found at different 
stages of marketing like in farm level, wholesaler level 
and retailer. It was observed that the loss was more in farm 
level (3.82 kg), which was (69.33 per cent) of total loss i.e. 
(3.82 per cent) of total production followed by retailer 
(1.06 kg), trader (0.32 kg), wholesaler level (0.29 kg) and 
processor level (0.03 kg). Grover (2011) revealed that 
post-harvest losses at farm level was 1.11 per cent in case 
of mung bean in Punjab. The major causes of PHLs at 
farm level were damage in storage (1.20 per cent) 
followed by drying, threshing, transportation, harvesting, 
cleaning and packaging etc. Sharma et al. (2013) reported 
that post-harvest loss was 15.16  per cent in farm level in 
case of tomato in Uttarakhand. The difference in losses in 
two situations may be due to difference in handling and 
cultivation practices followed in the two states.  At trader 
and wholesaler level losses were due to lack of efficient 
storage facility and transport facility.
Marketing Constraints

Marketing problems in the study area were presented 
in Table 5. All problems perceived by farmers about the 
marketing of pulses are analyzed by Garrett ranking 
technique.  Lack of wholesale market in the study area 
was found to be the major constraint (Garret score 96.45) 
followed by lack of transportation (95.67), lack of 
processing (81.76), lack of market information (73.24) 
and lack of regulated market (65.80). Chand et al. (2010) 
reported insure price, perishability nature of vegetables, 
quality seed unavailability, delay in payment, lack of cold 
storage facility, high labour cost were major constraint 
faced by carrot cultivator in Rajasthan.
CONCLUSIONS

The present study reveals that farmer's share in 
consumer's rupee is decreasing with the increase in 
number of intermediaries. This can be improved by 

Particulars Marketing channels

I II III IV

Black Green Black Green Black Green Black Green 

Producer's share 98.99 98.56 76.06 75.51 70.00 66.32 63.06 61.98

Marketing cost 1.01 1.44 5.01 5.91 7.30 7.30 9.54 10.6

Marketing margin 0 0 18.93 19.3 24.40 25.2 27.36 26.2

Consumer price 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table 3: Marketing cost, margin and producer's share in consumer's rupee in different marketing channels
 (Per cent)

Sr. No. Stages Loss 
in 

kg/q

Per 
centage 
of loss

I Farm level losses due to
1 Harvesting injuries 0.40 7.25
2 Threshing 0.52 9.43
3 Cleaning 0.20 3.63
4 Drying 0.80 14.80
5 Storage 1.20 22.20
6 Transportation 0.50 9.07
7 Packaging 0.20 3.63

Total loss at farm level 3.82 69.33
II Trader level losses due to
1 Storage 0.13 2.41
2 Transit 0.19 3.51

Total loss at trader's level 0.32 5.92
III Wholesaler level losses due to
1 Storage 0.12 2.22
2 Transit 0.17 3.14

Total loss at wholesaler level 2.00 5.36
IV Processor level losses due to
1 Storage 0.01 0.18
2 Transit 0.01 0.18
3 Grain scattering 0.01 0.18

Total loss at processor level 0.03 0.55
V Retailer level losses due to
1 Storage 0.53 9.80
2 Transit 0.32 5.92
3 Spoilage and multiple handling 0.21 3.88

Total loss at retailer level 1.06 19.61
Total loss 5.51 100.00

Table 4: Post-harvest losses in different channels at 
different stages

Problems Score Garrett Ranking

Lack of wholesale market 96.45 1

Lack of transportation 95.67 2

Lack of processing 81.76 3

Lack of market information 73.24 4

Lack of regulated market 65.80 5

Table 5: Problems of marketing
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providing direct marketing by establishment of 
interventions like Krushak Bazar. Pulses are less 
perishable commodity and due to urgent need of cash, 
farmers are forced to sale at a lower price. Therefore 
making arrangements for proper storage facility and good 
method of drying should be there so that farmer will get 
remunerative price. It was found that, the post-harvest 
loss at farm level was highest 5.51 kg/q or i.e.69.33 
percent out of total loss. In order to reduce post harvest 
loss at farm level farmer should be trained for method of 
handling of produce at time of harvesting, by developing 
maturity index (80  percent of pod full matured), proper 
process of loading, unloading and creating awareness. 
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ABSTRACT
The major aim of the paper is to empirically examine the growth effects of public expenditure in the Indian context. The study utilizes 
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Ordinary Least Square (DOLS) procedure of cointegration technique is applied to examine long-run equilibrium relationship 
among economic growth, public expenditure, and inflation. Two-stage Least Squares (2SLS) regression method is employed to 
check the stability of the parameters estimated by FMOLS and DOLS. Granger causality in VAR block exogeneity test is used to look 
into the short-run causal relationship among the considered variables. The major finding of the study shows increase in public 
expenditure leads to increase economic growth in the long-run and supports the Keynesian approach. In the short-run economic 
growth causes rise in public expenditure and a rise in public expenditure creates inflationary pressure in the economy. Both in the 
short-run and in the long-run inflation adversely affects economic well-being. In the short-run public expenditure fails to create the 
growth effect because of the inflationary effects of public spending which winds up growth effect.
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INTRODUCTION
Achieving sustainable growth and economic stability 

is the prime objective of the policymakers all over the 
world. In the recent times, the issue of fiscal deficit 
became very crucial to bring economic growth and 
stability in the emerging economies. This is also because 
large fiscal deficit have led to crowded out investment, a 
rise in inflation and exchange rate fluctuation in these 
economies. Inflation in general adversely affects both 
economic growth and stability. It is also undesirable 
because it badly affects poorest among the poor. The 
ultimate aim of the economic development is to achieve 
better quality of life. After the role of finance contributing 
to economic growth (Schumpeter, 1911; Singh and 
Mishra, 2014, 2015) the role of public spending on 
economic growth is highly debated. The importance of 
fiscal policy is acknowledged to stimulate growth and the 
stabilization of the economy since the publication of 
General theory employment, interest and money (Keynes, 
1936). The nexus between public expenditure and 

economic growth can be analyzed from two approaches, 
first; Wagner's Law (1890), which states national income 
causes public expenditure and second; Keynesian 
approach (1936) which states public expenditure causes 
national income.

According to Keynes fiscal policy plays important 
role in economic stabilization. Deficit financing leads to 
increase aggregate demand and thereby helps to expand 
national output and income. Increase in government 
expenditure at the time of recession leads to increase 
national output, which increases transactionary demand 
for money, which helps the economy to recover with 
higher employment. The increased income or surplus 
resulted from higher taxes can stimulate the limitation of 
inflationary tension. In contrast, to the Keynesian view 
the monetarists (Friedman and Schwartz, 1982; Kydland 
and Prescott, 1977) argue the effects of fiscal policy have 
insignificant effect on the economy, and it has a negative 
impact on investment and production.

In lieu of above approaches, a conflict arises in the 
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means of achieving it by higher growth and large size of 
government spending or by lower inflation. There is a 
trade-off involved, and that cannot be achieved together. 
A tightening of fiscal and monetary policies may achieve 
lower inflation, but only at the cost of growth. The 
government needs to find the right balance between 
contractionary and expansionary policies to maximize the 
well-being of its people.In this sense, the study examines 
the importance of fiscal policy in the developing 
economies where the monetary authority suffers from 
limitations in implementing policies.

The remainder of the paper is organized as follows. 
Section 2 provides information on empirical literature. In 
detail, section 3 gives information on the data and 
methodology used in the study. Section 4 deals with the 
empirical results and discussion. The study concludes 
with section 5.
REVIEW OF 

There exists an extensive literature onthe nexus of 
economic growth and public expenditure based upon 
different specifications, sample periods, and country 
coverage. However, all failed to reach a definite answer to 
the question of causality running between the two 
variables. Empirical studies suggest there is existence of 
Keynesian law, Wagner's law, bi-directional causality 
supporting both laws and no causality refuting both the 
theories.

Some of the notable global studies which support 
Wagner's hypothesis are Bohl (1996); Chletsos and 
Kollias (1997); Ghali (1998); Demirbas (1999), Thornton 
(1999) and Chang (2002); Kolluri et al. (2000); Islam 
(2001). Al-Faris (2002); Aregbeyen (2006); Sideris; 
(2007); Kalam and Aziz (2009); Rehman et al. (2010); 
Grullón (2012); Salih (2012). In the Indian context, 
Srinivasan (2013) founds existence of Wagner's law. 
Srinivasan founds both in the short-run and in the long-
run economic growth causes public expenditure.

On the contrary, some of the notable global studies 
supporting Keynesian hypothesis are Jiranyakul and 
Brahmasrene (2007); Babatunde (2008) and Magazzino 
(2010). In the Indian context Pradhan (2007) founds 
causality running from public expenditure to economic 
growth. Besides, Ayo et al. (2011) founds bi-directional 
causality between economic growth and public 
expenditure in the case of Nigeria.

There are several studies which refutethe existence of 
both Wagner's and Keynesian law. Some of the notable 
global studies are Ahsan et al. (1992); Afxentiou and 
Serletis (1996); Ansari et al. (1997); Abizadeh and 
Yousefi (1998); Bohl (1996); Bagdigen and Cetintas 
(2003); Frimpong and Oteng-Abayie (2009); Taban 
(2010); Afzal and Abbas (2010); Rauf et al. (2012). In the 
Indian context, Verma and Arora (2010) and Ray and Ray 
(2012) confirmed the absence causality between 
economic growth and public expenditure of which neither 
supports Keynesian approach nor Wagner's law.

The above empirical literature worldwide in general 

LITERATURE

and in India in particular shows lack of consensus on both 
theoretical and empirical literature on the nexus of 
economic growth and public expenditure. Hence, the 
current study is an attempt to revisit the nexus considering 
inflationary effects of public expenditure on economic 
growth.
METHODOLOGY
Data

The study uses annual time series data spanning from 
1981 to 2012. The real Gross Domestic Product (GDP) is 
used as the proxy for economic growth or real sector 
development. Total central government expenditure is 
considered as the proxy for public expenditure. The 
Wholesale Price Index (WPI) with base 1980-81 is taken 
as a proxy for Inflation. All the data is sourced 
fromHandbook of Statistics on Indian Economy, Reserve 
Bank of India.

In lieu ofthe above discussion on the nexus of financial 
development and economic growth following log-linear 
model is tested:

The description of variables is given in Table 1. 
The description of variables is reported in Table 1. In 

the above equation, it is expected that public expenditure 
will have a positive effect on economic growth according 
to the Keynesian theory. LNWPI is used as a proxy for the 
rate of inflation and expected negatively affecting 
economic growth.

The descriptive statistics of the variables used in the 
study in natural logs are reported in Table 2. The mean 
value of LNGDP, LNPE and LNWPI are 9.892, 7.652 and 
5.725 respectively.

All the three variables used in the model show 
minimum dispersion from the mean. The standard 
deviation of all the three variables is 0.572, 1.162 and 
0.617 respectively. The LNGDP skewness statistics are 
found to be 0.223 which is greater than zero and positive 
meaning that the series is positively skewed. In case of 
LNPE, the value is close to zero (-0.08) and negative, 
implying close to normality but negatively skewed. Even 
in case of LWPI the skews statistics are negative (-0.233), 
implies a negatively skewed distribution. The value of 
kurtosis statistics is found to be less than 3 for all the three 
variables, implies the all the series doesn't have fat tails. 
The value of Jarque-Bera statistics for all the three series 
is found to be 1.957, 1.439 and 2.042.

Table 3 reports cross-correlation among the 

Variable Description

LNGDP Natural log of real gross domestic product

LNPE Natural log of central government total 
expenditure

LNWPI Natural log of wholesale price index

Table 1: Description of variables

Source: Author's compilation

LNGDP = b0 + b1LNPEt + b2LNWPIt + Ut (1) 
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considered variables used in the model. From Table 3 
there is a high positive linear association between 
LNGDP and LNPE. The correlation between LNGDP and 
LNWPI, LNPE and WPI are also found to be very high. 
All the correlation coefficients are highly positive and 
statistically significant at 1 percent level.

Analysis 
This section covers the methodology used to examine 

the nexus of economic growth and public expenditure in 
India. To check stationarity of the variables, ADF test is 
employed. FOLS and DOLS are employed to look into 
long-run dynamics between economic growth, public 
expenditure, and inflation. 2SLS method is employed to 
check the stability of the parameters estimated from 
FMOLS and DOLS method. Granger's causality in VAR 
block exogeneityis employed as a diagnostic check to 
long-run dynamics, which also examines short-run 
equilibrium relationship (Granger, 1988).
Augmented Dickey–Fuller (ADF) Test

The ADF test is employed to check unit root for all 
considered variables. The test involves estimating 
regression of following specification for each series:

Where,
x  Is exogenous repressors that may include a constant t

term only, a constant and a trend, or none, Dy -p terms t

included to correct for higher-order correlation. 

In equation 2 the null hypothesis of unit root is tested, 
H :  = 0 versus alternative of the stationarity process, H :  0 0

< 0. The ADF test is based on the conventional t-ratio for 
á- Fuller (1976), Dickey and Fuller (1979). Though, 
under the null hypothesis t-statistic doesn't follow t-
distribution. Therefore, for each regression specification 
and sample size (MacKinnon, 1996) the, critical values 
are simulated.
Fully Modified Ordinary Least Square (FMOLS)

To check long-run dynamics among the considered 
variables FMOLS is employed. Itwas originally designed 
by Phillips and Hansen (1990), Pedroni (2000) and 
Phillips and Moon (1999) to provide optimal estimates of 
cointegration regressions. Cointegrating links between 
nonstationary series lead to endogeneity in the regressors 
that cannot be avoided by using vector autoregressions 
(VAR'S) as if they were simply reduced forms. It uses 
kernel estimators of the nuisance parameters that affect 
the asymptotic distribution of the OLS estimator 
(Shahbaz, 2009) was used again to break long run 
dynamics. The technique attains an asymptotic efficiency 
by modifying the least squares to account for serial 
correlation effects, and tests for the endogeneity in the 
regressors are those results from the existence of 
cointegrating relationships (Phillip and Hansen, 1990; 
Shahbaz, 2009).The method modifies least squares to 
account for serial correlation effects and for the 
endogeneity in the regressors that result from the 
existence of a cointegrating relationship. If we assume the 
following cointegrated system over time t = 1, 2, 3,…..n:

Where X  = X  + e ; the estimates aand â is done through t t-1 t t 

FMOLS method.
DOLS

DOLS technique is employed to estimate the single 
cointegrating vector that describes the long-run 
relationship among the variables. In this method, a 
variable is regressed onto contemporaneous levels of the 
remaining variables, leads, and lags of their first 
differences, and a constant using ordinary least squares.  
(Stock and Watson, 1983).  
The DOLS specified by Stock-Watson can be writtenas:

®
Where, Y  is a dependent variable,  bcointegrating t

vector; which represents the long-run cumulative 
multipliers or, alternatively, the long-run effect of a 
change in X on Y,  X is a matrix of explanatory variables, q 
is lead length and p is lag length.
2SLS

The 2SLS is employed to look into stability of 
parameters estimated using FMOLS and DOLS. Two-
stage least squares (2SLS) was originally proposed as a 
method of estimating the parameters of a single structural 
equation in a system of linear simultaneous equations.  It 

aVariables LNGDP LNPE LWPI

Mean 9.897 7.651 5.725

Median 9.860 7.677 5.825

Maximum 10.91 9.554 6.656

Minimum 9.040 5.532 4.650

Std. Dev. 0.572 1.162 0.617

Skewness 0.223 -0.080 -0.233

Kurtosis 1.873 1.973 1.853

Jarque-Bera 1.957 1.439 2.042

Probability 0.375 0.486 0.360

Sum 316.712 244.856 183.212

Sum Sq. Dev. 10.158 41.906 11.835

Observations 32 32 32

Table 2: Descriptive statistics

Source: Author's estimation

Dy  = ay  +  t-1 t-1 SDy  + et-1 t

p

p-1

(2)

Y  = b + d  t 0 jb +  Dx  + uX t-j tS
® ®

p

j-q

(4)

Yt = at + bXt + et   (3) 

Variables LNGDP LNPE LWPI

LNGDP 1
-----

LNPE 0.992 1
(0.00) -----

LWPI 0.983 0.993 1
(0.00) (0.00) -----

Table 3: Pairwise correlation matrix

Source: Author's estimation
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was introduced more or less independently by Theil 
(1953a; 1953b; 1961), Basmann (1957); Sargan (1958). 
The 2SLS estimator uses the unrestricted reduced-form 
estimate P, theequation-by-equation OLS estimates of the 
ð's, which accounts for its popularity. The mechanics of 
the 2SLS method can be described simply. In the first 
stage, the right-hand-side endogenous variables of the 
structural equation are regressed on all the exogenous 
variables in the reduced form, and the fitted values are 
obtained. In the second stage, the right-hand-side 
endogenous variables are replaced by their fitted values, 
and the left-hand-side endogenous variable of the 
equation is regressed on the right-hand-side fitted values 
and the exogenous variables included in the equation.
Granger Causality in VAR block Exogenity

Granger causality in VAR block exogenity method is 
used to examine short-run diagnostic check for long-run 
equilibrium relationship. This test detects is a VAR 
framework whether the lags of one variable can Granger-
cause any other variables. In this case the null hypothesis 
is that in a VAR system all lags of one variable can be 
excluded from each equation. The test statistic for the test 
can be written as (Enders, 2003):

Where, T is the number of observations;  is r

variance/covariance matrices of the restricted system 
when the lag of a variable is left out from the VAR 
structure;  is variance/covariance matrices of the u

unrestricted VAR structure; and p is the number of lags of 
the variable that is left out from the VAR structure.
RESULTS AND DISCUSSION 

This section covers long-run and short-run dynamic 
test among economic growth, public expenditure and 
inflation indicators. At inception ADF test is conducted to 
check stationarity of all the series. FMOLS and DOLS are 
employed to examine long-run equilibrium relationship. 
The stability of parameters estimated by FMOLS and 
DOLS is checked using 2SLS. Finally, VAR block 
exogenity Granger's causality is employed to look into 
short-run dynamics.

Table 4 reports the result of unit root test using ADF 
method. The lag length 1 is taken for each series using 
AIC and SIC information criterion. From Table 4 all the 
series are found to be non-stationary at levels but become 
stationary at first difference.

In order to examine the long-run equilibrium 
relationship among the considered variables FMOLS and 
DOLS method of cointegration is employed. The results 
of FMOLS are reported in Panel-A of Table 5. All the 
variables are found to be statistically significant except 
LNWPI, which is also close to significance level of 10 per 
cent. Public spending (LNPE) positively affects 
economic growth in the Indian context. The coefficient of 
LNPE is found to be 0.705 and statistically significant at 1 
percent level. The R2 and adjusted R2 are found to be 
0.988 and 0.987 respectively which good fit of the model. 
The result is in line with Keynesian approach. The 
FMOLS result confirms existence of growth effects of 
public spending in the Indian case. 

Pane-B of Table 5 reports results obtained from DOLS 
method. All the variables are found to be statistically 
significant. Again, public spending positively affects 
economic growth. The coefficient of public spending 
(LNPE) is found to be 0.737 and statistically significant at 
1 percent level of significance. The results shoes inflation 
negatively affects growth in the long-run. The LNWPI 
coefficient is found to be -0.423 and statistically 
significant at 5 percent level of significance.

Both FMOLS and DOLS results confirm there exists 
growth effects of public spending and inflation adversely 
affects growth in the long-run in the Indian context.

To check stability of the parameters estimated by 
FMOLS and DOLS, we have employed 2SLS method to 
again re-estimate the model and check sign and the 
coefficients of the variables. LNWPE and LNWPI are 
used as instrument in 2SLS regression. The 2SLS results 
are reported in Table 6. Again public spending has growth 
effects, and public spending coefficient (0.601) is found 
to be significant at 1 per cent level. In case of LNWPI, it is 
found to be insignificant but have negative sign. The 

(T – C) (log úSrú - úSuú ~ X2 (2p)      (5) 

Unit root estimation level Lag-length Unit root rstimation first difference

Variables Trend and intercept P-value Trend and intercept P-value Lag-length

LNGDP 2.202 -0.999 1 -4.446 0.001 1
LNPE -1.750 -0.397 1 -3.633 0.011 1
LNWPI -0.984 -0.746 1 -3.470 -0.016 1

Table 4: Unit root estimation ADF

Mackinnon critical values for ADF at both 1 and 5 per cent level of significance are -3.662 and -2.960 respectively.
Source: Author's estimation

Panel-A (FMOLS) Panel-B (DOLS)

Variables Coefficient P-value Coefficient P-value

Constant 6.737 0.000 6.563 0.000
LNPE 0.705 0.000 0.737 0.000
LWPI -0.390 0.113 -0.422 0.034

2R 0.988 0.994
2Adj R 0.987 0.992

Table 5: Regression results

Source: Author's estimation
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Variables Coefficients P-value

Constant 6.517 0.000
LNPE 0.601 0.000
LWPI -0.213 0.261

2R 0.985
2Adj R 0.984

Table 6: 2SLS results

Source: Author's estimation

value of R2 and adjusted R2 is found to be 0.985 and 
0.984 which shows good fit of the model. The 2SLS 
results confirm the sign of the parameters are, and the 
magnitude of parameters are stable. 

In the next step, short-run dynamics of the variables 
are examined using VAR Granger Causality/Block 
Exogeneity Test. This test is also diagnostic check for the 
long-run equilibrium relationship. The results are 
reported in Table 7. In the short-run, we don't find growth 
effects of public spending. From Table 7 there is only two 
causality running from economic growth (LNGDP) to 
public expenditure (LNPE) and public expenditure 
(LNPE) to inflation (LNWPI). The results confirm in the 
short-run Wagner's law holds good and rise in public 
spending creates inflationary pressure in the economy in 
India.

CONCLUSIONS
The paper empirically investigates the relationship 

between economic growth and public expenditure in 
India using annual time series data spanning from 1981 to 
2012. The major finding of the study shows in the long-
run public spending creates growth effects, and 
Keynesian approach holds good, whereas inflation 
negatively affects economic growth. The short-run results 
confirm unidirectional causality running from economic 
growth to public expenditure and public expenditure to 
inflation. In the short-run public spending fails to create 
growth effects. Economic growth causes rise in public 
expenditure in the short-run which implies Wagner's law 
holds good in the short-run. In the short-run public 
spending fails to create growth effects because in the 
short-run the increased public spending creates 
inflationary effects in the economy and windsup growth 
effects. Both in the short and long-run inflation adversely 
effects economic growth in the Indian context. Hence, in 

Dependent variable Excluded Chi-square p-value

LNGDP LNPE 8.98E-05 0.992

LWPI 0.0735 0.786

LNPE LNGDP 10.441 0.001

LWPI 0.415 0.519

LWPI LNGDP 1.723 0.189

LNPE 4.366 0.036

Table 7: VAR granger causality/block exogeneity

Source: Author's estimation

the Indian context, there is urgent need of coordinated 
monetary and fiscal policy to check inflation to utilize 
larger positive growth effects of public spending.
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ABSTRACT
The present study was conducted to analyze the seasonal variation, trend market integration growth rate in arrivals and prices of 
cotton in different markets of Punjab. Five cotton markets were selected from five districts i.e. Bathinda, Ferozpur, Muktsar, Mansa 
and Faridkot of south western zone (cotton belt) of Punjab. The data were analyzed by using various statistical techniques like 
exponential model, trend, and regression and co-integration method. The beginning of the marketing season of cotton was 
September and an arrival during this period was normal. October-January was the period of maximum arrivals. February-April was 
considered to be a lean period. Seasonal indices of arrivals and prices of cotton showed reverse pattern at all levels of market except 
some variations. The analysis of time series trend showed that arrival and prices of cotton increases over a period of time in all the 
markets. The cotton markets in Punjab shown to be integrated over space but not time. This is mainly attributed to close proximity, 
good communication facilities and good infrastructure availabilities among markets of the state. The high degree of spatial market 
integration shows that cotton markets in the state are competitive and efficient. The result also shows that the prices of cotton tend to 
move uniformly across spatial markets. Importantly, the distance between markets was not an impediment to efficient adjustment of 
price to new information. It was concluded that price changes are fully and immediately passed to different markets.
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INTRODUCTION
Cotton is an immensely important crop for the 

economy of India and livelihood of the Indian farming 
community. It is cultivated on about 11.61 million 
hectares area in the country which accounts for about 30 
percent of the global cotton area and it also contributes to 
22 percent of global cotton produce, currently ranking 
second after china. About 70 percent of global production 
comes from just four countries, China holds highest share 
in global production (27 percent), followed by India (22 
percent), USA (13 percent) and Pakistan (8 percent) 
(Anonymous, 2013). Cotton plays a vital role in the 
country's economic growth by providing substantial 
employment and making significant contribution to 
export earnings. It accounts for 59 percent of the fiber 
used in textile industry (Asche et al., 1999).

The cotton cultivation in India not only engaged 
around six million farmers but also involved another 40-
50 million people relating to cotton cultivation, cotton 

trade and its processing. The annual production of cotton 
in India during 2012-13 was 33.40 million bales 
(Anonymous, 2013).

Being a major commercial crop, cotton occupies an 
important place in agriculture scenario of Punjab. Due to 
agro-climatic conditions, the south-western area of 
Punjab comprising Bathinda,Ferozpur, Mansa, Muktsar, 
Faridkot, Moga and Sangrur districts are most suited for 
growing this crop in Kharif season. Economy of this part 
of the state is largely dependent upon the success of cotton 
crop. The productivity of cotton suffered most serious 
setback in Punjab where it dipped from 582 kg/ha in terms 
of lint in 1991-92 to just 180kg/ha in 1998-99 (Annexure 
1). The crop yield was affected mainly by biotic stress 
such as serious pest infestation particularly American boll 
worm. Therefore, the situation in cotton belt of Punjab 
was no way better than that of India. The farmers suffered 
serious setback due to squeezing profit margin between 
fall in yield and increase in cost of plant protection 



accompanied by perpetuating indebtedness to non-
ins t i tu t iona l  agenc ies  (S ingh  e t  a l . , 2000 ;  
Narayanamoorthy and Kalamkar, 2005; Kumari, 2005). 
The uncertainty about prices and margin has been 
although a concern for producers and consumers. It has 
been observed that price risk management is an essential 
affair by integration of markets. However, revival of 
cotton crop due to introduction of Bt strains since 2002 
has given a new lease life to cotton growers (Singh, 2011). 
The productivity of cotton increased in the Punjab state 
over time with the introduction of BT varieties of cotton. 
The gains of improved technology will accrue to the 
producer seller only if marketing of crops become 
efficient, innovative and competitive (

Efficient functioning of markets is an essential pre-
requisite of a sound marketing system to provide 
remunerative prices of the produce to the farmer as well as 
for providing of goods at reasonable prices to innumerable 
consumers. One of common indicators of the efficient 
functioning of marketing is the existence of high degree of 
integration of marketing and prices (Behura and Durga, 
1998; Ghosh, 2000). Market integration is measured as an 
interrelationship between price movements for commodity 
in two or more selected markets of the area. The existence 
of integration in the markets influences the conduct of the 
firms of the markets and consequently in the marketing 
efficiency  Spatial market integration is 
the smooth transmission of price signals and information 
across spatially separated markets (Goletti et al., 1995). 
Markets located in different areas differ in extent of 
integration and therefore, variation in the degree of 
efficiency (Kar et al., 2004).The analysis of prices and 
market arrivals over time is important for formulating a 
sound agricultural price policy. Fluctuations in market 
arrivals largely contribute to the price instability of 
agricultural commodities in Punjab (Kataria, 1996; Kumar 
2010; Mavi et al., 2012). In order to device the appropriate 
ways and means for reducing the price fluctuations of 
agricultural commodities, there is a need to have a 
thorough understanding of the price behavior over time. 
The knowledge on the interrelations between prices and 
arrivals of farm products is required for assessing the extent 
of price fluctuations over time (Kahlon and Tyagi, 
1989).The present study was, therefore, conducted in 
Punjab with the following specific objectives. To examine 
the seasonal variation in arrival and prices in different 
markets of Punjab, to estimate the growth rate and trend in 
arrivals and prices of cotton in different markets of Punjab 
and to examine the extent of price integration among the 
spatial separated cotton markets of Punjab.

Kumar and 
Sharma, 2003).

(Bhardwaj, 2010).

METHODOLOGY
The study was conducted in south western zone of 

Punjab. Cotton belt having 30 per cent of the geographical 
area of the state covers largely Bathinda, Ferozepur, 
Muktsar, Mansa, Faridkot, Sangrur and Barnala districts 
of Punjab. It is an important kharif crop in the south 

western districts of state. For the purpose of study five 
districts having high concentration of area under cotton 
crop were selected purposively from the south western 
zone of Punjab. The one market was selected from each 
sampled district (Bathinda, Abohar, Mukatsar, Mansa and 
Kotkapura from district Bathinda, Ferozpur, Mukatsar, 
Mansa,  and Faridkot respectively) randomly for 
collecting secondary data.

The time series data pertaining to the arrivals and 
prices of cotton were collected from the office of the 
market committees of the sample markets. Monthly data 
on arrivals and prices for the year 2000-01 through 2011-
12 were taken from the records maintained by the Market 
Committees of selected markets. The information 
regarding area, production and productivity of cotton in 
Punjab for the year 1980-81 to 2010-11 was extracted 
from Statistical abstract of Punjab, various issues.
Analytical Framework
Seasonal indices: The market arrival of cotton happens in 
eight months of the year i.e. September to April. 
Therefore eight months moving average method was used 
to work out the seasonal indices of arrivals and prices. The 
formula used is as under:

stX  = 1  8 months moving average (for the months 1

September to April)
ndX  = 2  8 months moving average (for the months 2

October to May)
Centered 8 months moving average (Y) = (X +X )/21 2

stIndex for 1  month = (Original arrival/price)*100/Y and 
so on.
Trends in arrival and prices: The linear trends of market 
arrivals and prices of cotton, were worked out as 
under: Y=a+bt where, Y=Market Arrivals/Price, 
a=constant term, t=time variable, b=regression 
coefficient
Compound growth rates: The compound growth rates 
of area, production, yield, market arrivals and prices of 
cotton were worked out by using exponential function as 
under:

tY = ab  where, Y = Variable, whose C.G.R. is to be 
calculated, a =  constant term
t =time variable (No. of years), b  = regression coefficient 
of time

CGR (%) = (b – 1) x 100
Market integration: Regression of a unit root time 
series on another unit root time series

The regression of a non-stationary time series on 
another non-stationary time series may produce a 
spurious regression. The price series in different markets 
were first checked for stationarity by using Augmented 
Dickey- Fuller (ADF) unit root test. The test may apply 
using following formula.

Y = price of commodity in a given market at time't'. t

Where åt is whitenoise error, ÄYt-1 = (Yt-1 –Yt-2) where  

Ä represents first difference, m represents number of 

ÄY = â + â t+äY +      ÄY + åt 1 2 t-1 t-1 t
 å
=

m

i

ai
1
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lagged difference, These lags are included to make error 
term white noise in above equation. â1 is intercept and 't' 
represents time trend. The null hypothesis of ADF is H : 0

ä=0; There is unit root, and the alternative hypothesis is 
H : ä<0; There is no unit root.Therefore, after checking 1

the Unit Root in the two time series regression can be 
applied after taking log of all the time series data. The 
equation is as under:

P  = a + bP  + ei j

Where P  = price in market 'i', P  = price in market 'j'. This i j

is known as the cointegrating regression. All possible pair 
wise combinations of price series of cotton markets have 
been chosen and each market has been considered as both 
the dependent and independent variable in that equation.    
RESULTS AND DISCUSSION
Seasonal Indices in the Arrival of Cotton in Different 
Markets of Punjab

The study analyses the price in different markets of 
Punjab. The criteria for selecting these markets were crop 
specific. Price variability is the major component of 
market risk. Stable prices ensure better returns to the 
farmers. Generally prices slump during peak period when 
majority of farmers sell their produce while price shoot up 
during lean periods when supply move into hands of 
traders (Mehta, 1970; Sahni, 1979). Pattern of arrivals 
into the market also influence the price. Govt. 
intervention at the national level plays an important role 
in regulating the agricultural prices in marketing 
mechanism. However, these commodities are mostly 
food grains (Jha and Srinivasan, 1999; Gulati et al., 
2000). Although minimum support price was also 
announced for cotton crop and Cotton Corporation of 
India plays a pivotal role in cotton marketing. Even then 
heavy arrivals depress the price and vice versa. Violent 
price fluctuations are undesirable to farmers. For 
examining variations in arrivals and prices monthly 
indices were worked from time series data from 2000-01 
through 2010-11. Seasonal variations are those periodic 
movements in a production activity which occur regularly 
every year and have their origin in the nature of the year 
itself. Since these variations repeat during a period of 12 
months, they can be predicted fairly accurately. Nearly 
every type of production activity is susceptible to 
seasonal influence to a greater or lesser degree and as such 

these variations are regarded as normal phenomenon 
recurring every year. In the present study, the cotton 
marketing activity is restricted to eight months i.e. 
September to April of the year. 

The seasonal indices in the arrival of cotton in 
different markets of Punjab have been presented in Table 
1. The beginning of the marketing season of cotton in 
September and arrivals during this period were normal i.e. 
20.16, 14.86, 25.79, 22.25, and 27.75 in Bathinda, 
Abohar, Mukatsar, Manasa and Kotkapur markets 
respectively. December is the period of maximum arrivals 
in all selected markets as the seasonal indicies were 
210.02, 225.70, 198.07 and 224.99 in Bathinda, 
Mukatsar, Manasa and Kotkapur respectively except 
Abohar, it was maximum in November 193.84. February-
April is considered to be a lean period in all markets. The 
maximum arrival was recorded during the month of 
November and December that was mainly because in 
Punjab peak picking period of cotton falls during these 
two months. The seasonal indices for arrivals in Bathinda, 
Abohar, Mukatsar, Mansa and Kotkapura varied between 
9.47 to 210.02, 14.41 to 193.84, 11.57 to 225.70, 12.60 to 
198.07 and 15.10 to 224.99 respectively. The highest 
variation was found in Muktsar followed by Kotkapura, 
Bathinda, Mansa and Abohar.

Seasonal indices of prices of the cotton in different 
cotton markets of Punjab can be seen in Table 2. In 
Bathinda market the price indices of cotton were 93.71 in 
September which increased to 105.02 in April month. As 
consider Abohar market in the month September was 
94.39 to which increased to 104.34 in April. In Mukatsar 
94.17 in September which increased to 104.3 in month of 
April. As consider Mansa market the price indices of 
cotton were 95.59 in September which increased to 
104.04 in month of April. Finally Kotakpura, the price 
indices of cotton were 96.07 in September which 
increased to 102.73 in April month.  Generally price or 
value of produce is expected higher when market arrival 
is less. However, during the above study reverse trend was 
observed i.e. lesser market price was recorded during 
month of September. Contrary to that during the month of 
April market arrival of cotton was lowest. However, 
market price was maximum that may be attributed to start 
of sowing season of cotton and about six months 

Month Bathinda Abohar Muktsar Mansa Kotkapura

September 20.16 14.86 25.79 22.25 27.75

October 127.44 131.83 126.68 134.45 96.82

November 200.98 193.84 215.22 153.43 179.86

December 210.02 184.90 225.70 198.07 224.99

January 123.97 135.77 93.23 132.19 126.65

February 67.27 71.30 71.86 91.45 80.70

March 40.65 53.05 29.94 55.54 48.08

April 9.47 14.41 11.57 12.60 15.10

Table 1: Seasonal index in the arrival of cotton in different markets of Punjab, 2009-10 to 2010-11
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remained for market arrival of cotton.
Trends in Arrivals and Prices of Cotton

Analysis of trend component in price series involves 
ascertaining the general direction of movement of prices 
over several years. 

The general direction should be such that movements 
in one or two years away from this direction have the 
tendency to return in subsequent years. The trend is 
generally expressed in terms of a straight line. The trends 
and C.G.R in area, production and yield of American 
cotton in Punjab have been presented in Table 3. It was 
observed that during 1980-81 to 1989-90, the compound 
growth rate of area of cotton was 2.44 percent per annum, 
which was non-significant, while the C.G.R. of 
production (11.33) and yield (7.99) were significant. 
During the next decade (1990-91 to 1999-2000), the 
growth rates turned to be negative. The C.G.R of area (-
3.65), production (-11.66) and yield (-9.91) were found to 
be significant. The pest problem of cotton crop became 
serious in nineties causing fast deceleration in yield. This 
was a period of serious turmoil for cotton growers 
pushing a number of them in heavy debt and even in 
suicide trap. However, revival of cotton crop due to 
introduction of Bt strains since 2002 has given a new lease 
of life to them. However, during the decade of 2000-01 to 

2011-12, the growth rates of area (2.61), production 
(6.68) and yield (3.98) were positive and significant. Over 
the period of 32 years, the area under cotton declined at 
C.G.R. of -0.53 percent, while the C.G.R. of production 
was 1.35 per cent, But the C.G.R. of yield was positive to 
the tune of 1.79 which was significant. This showed the 
cotton crop deteriorated during 1990s, but improved 
thereafter. During the failure of cotton crop in the state in 
nineties, sizeable area got shifted from cotton to rice crop 
where deep groundwater of good quality exploited 
(Sondhi and Khepar, 1995; WRD, 2005). The revival of 
cotton crop has therefore, special significance for the 
Punjab state which is heading towards rice-based 
ecological problems, particularly depletion of water 
resources (Mavi et al., 2012). As a result of recent 
introduction of Bt strains of cotton, the crop has started 
picking up in the state. Yet lack of awareness of farmers 
about different agronomic practices of cotton production 
and marketing is the main area to be reckoned with for 
yield improvement and cost reduction for making it much 
remunerative and thus relieve area from paddy for cotton 
to minimize ecological problems and generate more 
human labour employment.

  The trend and C.G.R in arrivals of cotton in different 
markets of Punjab have been presented in Table 4.This 
indicates that market arrivals of cotton in Bathinda market 
increased at a significant growth rate of 11.17 percent 
annually. Similarly, the market arrivals of cotton 
increased at significant compound growth rate of 10.20 
percent in Mansa market. However it was found to be 
non-significant in the market of Abohar, Muktsar and 
Kotkapura.

Trend and C.G.R in prices of cotton in different 
markets of Punjab can be seen in Table 5. Data reveals that 
price of cotton in Bathinda market increased at a 

Month Bathinda Abohar Muktsar Mansa Kotkapura

September 93.71 94.39 94.17 95.59 96.07
October 95.20 95.81 96.19 96.93 97.49
November 97.47 97.70 98.34 98.27 99.31
December 99.79 99.80 100.46 99.53 101.19
January 102.06 101.84 101.35 100.88 100.35
February 102.74 102.60 102.12 101.85 100.97
March 104.01 103.52 103.07 102.95 101.90
April 105.02 104.34 104.31 104.01 102.73

Table 2: Seasonal indices in the prices of cotton in different markets of Punjab, 2009-10 to 2010-11

Year Area 
('000 ha)

Production 
('000 bales)

Yield 
(Kg/ha)

1980-81 502 969 357
1985-86 471 1253 452
1990-91 637 1802 481
1995-96 649 1768 463
2000-01 358 921 437
2005-06 513 2259 748
2011-12 506 1596 537

C.G.R. (Per cent)
1980-81 to 1989-90 2.44 11.33** 7.99*
1990-91 to 1999-2000 -3.65* -11.66** -9.91**
2000-01 to 2011-12 2.61* 6.68* 3.98*
1980-81 to 2011-12 -0.53 1.35 1.79**

Table 3: Trends in area, production and yield of 
American Cotton in Punjab from 1980-81 to 
2011-12

**,*Significant at 1% and  5% level respectively

Market Intercept â C.G.R. (per cent)

Bathinda 103090.11 22666.42*** 11.17
Abohar 987984.22 3736.64 0.42
Muktsar 205954.12 21026.19 10.86
Mansa 381645.19 52585.83** 10.20
Kotkapura 185388.13 4925.82 2.52

Table 4: Trends and growth rates in arrivals of cotton in 
different markets of Punjab 

*** and ** significant at 1 and 5 per cent level
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significant growth rate of 7.34 percent compounded 
annually. Similarly, the price of cotton increased at a 
significant compound growth rate of 6.74 percent in 
Abohar market, 7.44 percent in Mukatsar market, 5.84 
percent in Mansa market and 7.14 percent in Kotkapura. 
The linear regression coefficient of prices of cotton in all 
selected five markets came to be significant. The prices of 
cotton increased significantly by around Rs. 220, 197, 
195, 160 and 204 quintal per annum in Bathinda, Abohar, 
Mukatsar, Mansa and Kotkapura markets.
Market Pair Analysis

Price in one market do vary with the actions of buyer 
and sellers in other markets. The degree to which price 
formation in one market is related to the process of price 
formation in other markets can be shown through a zero-
order correlation matrix of prices in these markets. The 
approach presumes that with random price behavior 
expected to non-integrated market, the bivariate 
correlation coefficient of price movements will tend to 
zero. Conversely, in a perfectly integrated market, 
correlation coefficient of price movements is expected to 
unity. Table 6 presents the bivariate correlation 
coefficients among the price series of the selected market 
pairs. It is clear from the analysis that the correlation 
coefficients of prices between different pairs of different 

Market Intercept â C.G.R. (per cent)

Bathinda 1243.10 219.08*** 7.34

Abohar 1393.28 197.18*** 6.74

Muktsar 1320.66 195.15*** 7.44

Mansa 1441.94 160.66*** 5.84

Kotkapura 1250.39 204.23*** 7.14

Table 5: Trend and growth rates in prices of cotton in 
different markets of Punjab, 2009-10 to 2010-11

*** significant at 1 per cent level

Market Bathinda Mansa Muktsar Kotkapura Abohar

Bathinda 1.000

Mansa 0.933** 1.000

Muktsar 0.936** 0.929** 1.000

Kotkapura 0.905** 0.862** 0.932** 1.000

Abohar 0.994** 0.933** 0.931** 0.909** 1.000

Table 6: Correlation matrix of prices in different markets

Market Bathinda Mansa Muktsar Kotkapura Abohar

Bathinda

Mansa 1.29** -

Muktsar 1.07** 0.77** -

Kotkapura 1.02** 0.72** 0.93** -

Abohar 1.07** 0.74** 0.89** 0.87** -

Table 7: Co-integration coefficients of cotton prices among selected market pairs

markets were highly significant at one percent level. The 
r-value was highest of the order of 0.994 between 
Bathinda and Abohar markets, whereas the lowest r-value 
to the tune of 0.862 came to be between Mansa and 
Kotkapura markets. This indicated that the prices of 
cotton were significantly inter-related between all the 
selected markets.
Pair-wise Cointegration Test Matrices

All possible pair wise combinations of price series of 
cotton markets have been chosen and each market has 
been considered as both the dependent and independent 
variable in that equation. The results, so obtained, are 
presented in Table 7. The co-integrating coefficients were 
found to be significant at one percent level between all 
pairs of markets. Thus the null hypothesis of no 
cointegration could be rejected for all the selected cotton 
markets in the state.

Therefore, all the market pairs, Bathinda-Mansa, 
Bathinda-Mukatsar, Bathinda-Kotkapura, Bathinda-
Abohar, Mansa-Muktsar, Mansa-Kotkapura, Mansa-
Abohar, Mukatsar-Kotkapura, Muktsar-Abohar and 
Kotkapura-Abohar are assumed to be co-integrated. This 
may be due to close proximity of these markets and good 
communication facilities. Therefore, it seems to be the 
success of market mechanism in influencing the price 
change in one market to another market.

The analysis of market integration shows that 
B a t h i n d a ,  A b o h a r ,  M u k a t s a r ,  M a n s a  a n d  
Kotkapuramarket are well integrated and there is 
existence of price dependency among these markets. The 
coefficient of integration was observed to be significant 
value in all the markets which showed that cotton markets 
of Punjab were integrated. This is mainly attributed to 
close proximity, good communication facilities and good 
infrastructure availabilities among markets of the state. 
The high degree of market integration shows that cotton 
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markets in the state are competitive and efficient.
CONCLUSIONS

Trends in growth rate in area, production and yield of 
cotton indicated that positive rate turned in to negative 
growth rate during nineties which further improved 
during 2000's in Punjab. The yield of cotton was highly 
fluctuated during this period. The analysis of time series 
trend showed that arrival and prices of cotton increases 
over a period of time in all the markets. But the rate of 
increase in arrival was significant only in Bathinda and 
Mansa market. The seasonal index of prices and arrival 
has negative relationship. The value of correlation 
coefficients in monthly prices of cotton in all selected 
market pairs of Punjab were positive and ranged from 
0.862 to 0.994. This indicated that prices of cotton were 
significantly inter-related between all the selected 
markets. The highest correlation value has been observed 
for Bathinda and Abohar markets (0.994) and lowest 
correlation value was observed for market pair of Mansa 
and Kotkapura (0.862). The co-integrating coefficients 
were found to be significant at one percent level between 
all pairs of markets. Thus the null hypothesis of no co-
integration could be rejected for all the selected cotton 
markets in the state. Therefore, all the market pairs, 
Bathinda-Mansa, Bathinda-Muktsar, Bathinda-
Kotkapura, Bathinda-Abohar, Mansa-Mukatsar, Mansa-
Kotkapura, Mansa-Abohar, Muktsar-Kotkapura, 
Mukatsar-Abohar and Kotkapura-Abohar are assumed to 
be co-integrated. This may be due to close proximity of 
these markets and good communication facilities. 
Therefore, it seems to be the success of market 
mechanism in influencing the price change in one market 
to another market.
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INTRODUCTION
Everyday consumers are exposed to thousands of 

voices and images in magazines, newspapers and on 
billboards, websites, radio and television. Every brand 
attempts to steal at least a fraction of a person's time to 
inform him or her of the amazing and different attributes of 
the product at hand. The challenge of the marketer is to find 
a hook that will hold the subject's attention. In helping to 
achieve this, use of celebrity endorsers is a widely used 
marketing strategy. In this modern age, people tend to 
ignore all commercials and advertisements while flipping 
through the magazines and newspapers or viewing TV. But 
even then, the glamour of a celebrity seldom goes 
unnoticed. Thus, celebrity endorsement in advertisement 
and its impact on the overall brand is of great significance. 
In this process, the companies hire celebrities from a 
particular field to feature in its advertisement campaigns. 
The promotional features and images of the product are 
matched with the celebrity image, which tends to persuade 
a consumer to fix up his choice from a variety of brands.

Celebrities are truly the most influential icons that 
people admire as they enjoy public recognition by a large 
share of a certain group of people. In today's intense 

marketing environment, where it is difficult to 
differentiate products technologically, celebrities play an 
increasingly important role in creating and enhancing 
brand image and equity. The use of celebrities has resulted 
from the associative personal qualities of attractiveness, 
like ability, reputation, and believability of the celebrities 
toward the products being endorsed. Consumers of the 
product are much affected by celebrity when they believe 
that endorser has actual attachment with product rather 
than materialistic gain. Celebrities build up their celebrity 
identities (images) as a collection of meanings which they 
draw from their roles in TV, mass media, cinema etc., and 
reflect these meanings through their lifestyles and 
personalities. The ownership of these meanings is ensured 
by reflecting them continuously in front of the public. 
These carefully collected meanings are drawn from the 
culture and society in which the celebrity portrays an 
exemplary figure to consumers. McCracken (1989) 
argued that there lays a difference between celebrities and 
anonymous person as it is assumed by him that celebrities 
have the capability of delivering meanings of extra depth, 
power and subtlety and also offers a range of lifestyle and 
personality which cannot be matched by anonymous 



people. 
REVIEW OF LITERATURE

Various studies have been conducted to study the 
effect of celebrity endorsements on buying behaviour of 
young people. Khatri (2006) indicated that celebrity 
endorser is a panacea for all marketing woes. Celebrity 
endorsement and advertising strategies if correctly 
blended in terms of marrying the strengths of the brands 
with the celebrity's quality indeed justified the high cost 
associated with the form of advertising. Doss (2011) 
examined the attitude of a brand and its transference on 
the celebrity endorsing the product and found that a 
celebrity's overall credibility, as well as expertise, was 
influenced by the perceived attitude toward a branded 
product. Additionally, a poorly perceived brand might 
also influence a celebrity's attractiveness and 
trustworthiness negatively. However, it was found that a 
positively viewed brand did not necessarily increase the 
same attributes of attractiveness and trustworthiness on a 
less admired celebrity. 

Pongiannan (2011) investigated that the viewer's 
preference of television advertisements and the form of 
advertisements that the viewers prefer on television. It 
was found that identification of new sales promotional 
strategy through measuring the viewer's perception 
towards the different advertisement on television media 
was useful. Singh and Kaur (2014) examined to know the 
attitude of parents towards the advertisements aimed at 
children and parent's buying behaviour. It was found that 
several companies had exclusive deals with leading fast 
food and soft drink companies to offer their products in a 
school or college. There was competition among 
marketers to grab the consumer's attention. In order to 
attract children special discounts were offered and 
children were greatly influencing parents to spend on 
products of their choice. Anjum et al (2012) made an 
attempt to know the impact of celebrity endorsed 
advertisements on consumers and on sales and to know 
the reasons of using the celebrities in advertisements. 
Their study found that companies roping in the celebrities 
to enhance the image of the product, brand awareness, 
recall, retention and for credibility. The study concluded 
that those products had more market share which were 
endorsed by celebrities. Consumers found advertisements 
by celebrities as reliable, knowledgeable and they were 
also affected and associated themselves with celebrities 
and moreover they felt that celebrities were able to 
influence the demand of the products. So celebrity 
endorsement had positive impact on company as well as 
brand and customers.

Giridhar (2012) found that celebrity endorsement 
enhanced product information and creates awareness 
among consumers. It helped them to recall the brands of 
the endorsed products. The consumers of durable 
products had their motivational sources from need and 
product utility. The study revealed that the celebrities 
convincing endorsement motivated them to materialize 

the purchase of durables. The consumers were induced 
significantly by the celebrity endorser when the target 
was on quality and price. The purchase attitude was 
influenced by the celebrity endorsement factors, product 
evaluation and brand recognition. Rai and Sharma (2013) 
identified the relationship between parameters associated 
with celebrities and their effect on consumer buying 
behaviour. Celebrity controversy, gender and profession 
had no significant influence on consumer behaviour 
whereas celebrity attractiveness, credibility, 
performance, popularity and territory significantly 
influenced consumer behaviour. Furthermore, it was 
proved through regression analysis that credibility of the 
celebrity had maximum effect on consumer behaviour. 
These outcomes clearly showed that various dimensions 
engaged in celebrity studies had both positive and 
negative effects on buying behaviour of consumers. The 
consumers also did not pay much attention towards the 
gender or profession of a celebrity. Hassan and Jamil 
(2014) focussed on celebrity endorsement where 
Pakistani and Indian celebrities with their attributes were 
used for their endorsement effect on purchase intention. 
Similar and competitive brands were chosen which were 
endorsed by Pakistani and Indian celebrities separately. 
Results of the study showed that endorsement through 
local and Indian celebrities had similar and not much 
significant influence on purchase intention in Pakistan, 
with no major difference by country of origin of celebrity. 
Consumer celebrity relationship was assessed and 
confirmed that attributes of celebrity (local or Indian) 
were not much important for intent to purchase for 
existing products but quality, brand image and brand 
loyalty were the key factors for intention to purchase. So 
the results were realistic in Pakistani context because 
people were brand loyal, their taste and choice preference 
was not due to celebrity attributes but due to their previous 
experience with product or service. No doubt celebrity 
endorsement had effects on marketing effort but it was not 
necessary to hire expensive celebrities to accomplish the 
purpose in Pakistan. 

Hai-xia et al. (2015) proposed a matching 
recommendation algorithm which could be used to help 
an enterprise to determine the celebrity who was more 
suitable for their product. The fans group of a celebrity, 
his impaction value in the social media and the matching 
degree between the celebrity and the product were 
required in the algorithm. In their work, they only used 
5000 fans of an enterprise ID in each experiment to 
analyse their attribute, the amount of data was limited in 
that big data time. The main three factors they considered 
in the proposed algorithm, i.e., the fans group of a 
celebrity, his impaction value in the social media and the 
matching degree between the celebrity and the product 
had different affection on the index in the matching 
recommendation algorithm. They used some data from 
Sina Micro-blog, which was the most popular social 
media platform in China, to show the effectiveness of 
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their proposed matching recommendation algorithm. 
Moreover, the analysis showed that a particular celebrity 
might be suitable to endorse different product online and 
off-line. Ingavale (2016) indicated that celebrity 
endorsement created an impact on consumer buying 
preferences for cosmetics. Her study has thrown light on 
the fact that both male and female preferred cosmetics 
endorsed by celebrities. The data was analyzed using 
statistical techniques and hypotheses were tested with the 
use of z-test and chi-square test. It was revealed that 
preference of consumers for the cosmetics endorsed by 
celebrities was influenced by trustworthiness, sense of 
similarity between customer and celebrity, familiarity, 
likability and relevance of celebrity to the product. So 
advertisers were required to consider those celebrities for 
their product endorsement who were trustworthy, liked by 
consumers, familiar and had relevance with product.
On the basis of review of literature the following 
objectives have been framed:
i.  to study the influence of celebrity endorsements on 

youngsters and
ii. to study the factors influencing the attitude of 

youngsters towards the purchase of celebrity 
endorsed products. 

METHODOLOGY
A research design was formulated which guided the 

collection and analysis of data. Exploratory research 
design was followed and survey was done with the help of 
a structured non-disguised questionnaire. The population 
for the study consisted of all the youngsters of Ludhiana. 
Operational definition of youngsters for the purpose of 
study is any male or female between the age of 18-25 
years and who is resident of Ludhiana. The study included 
only those celebrity endorsements which were being aired 
on entertainment category of DTH channels for at least six 
months. Thus a sample of 200 youngsters was selected for 
the study on convenience basis. For the purpose of the 
study list of top twenty TV advertisements having 
celebrity endorsements was prepared from secondary 
sources. Primary data was collected with the help of a 
structured non-disguised questionnaire. The questions 
were based on the perception, influence and buying 
behavior of youngsters towards celebrity endorsements. 

After collection of data, analysis of data was done 
with the help of statistical tools like mean score and factor 
analysis. The respondents were asked to give their views 
with the help of five-point Likert scale. A mean score for 
questions asked on a 5 point scale was calculated. 
RESULTS AND DISCUSSION

The respondents have been classified on the basis of 
gender, age, occupation, annual family income and area. 

It can be observed from Table 1 that 34.5 per cent 
were male and 65.5 percent were female. 88 percent were 
students and about 4 percent belonged to business class. 
14 percent belonged to the service class and remaining 2 
percent belonged to other occupations. It can also be 
observed that 15 per cent of respondents had less than 2 

lakh income, 28 per cent were between 2-4 lakh, 25 per 
cent were between 4-6 lakh and 32 per cent had above 6 
lakh income. Also, 21 per cent of respondents were from 
rural areas and 79 per cent from urban areas. 

Frequency of Advertisements Watched on TV
The respondents were asked about the frequency of 

advertisements they watched on TV. They were given the 
list of 20 products i.e. Idea, Bournvita, Snickers, Rupa 
frontline, Mentos, Amazon, Fevi-quick, etc. to tick them 
according to their frequency.

The perusal of Table 2 exhibits the list of 20 products 
on the basis of their frequency of viewership by 
customers. There are 94 percent customers who watched 
advertisements of idea and maggi on TV frequently. Only 
59 percent customers watched advertisements of Cadbury 
Bourneville on TV frequently. In addition, 88 percent 
customers watched advertisements of centre fresh, 
Amazon, Tata sky and hero Honda on TV frequently.
Distribution of Respondents According to Perception 
of Youngsters Towards Celebrity Endorsements

The respondents were asked to rate eight statements 
related to perception of youngsters towards celebrity 
endorsements on 1-5 scale where 1 is strongly disagree 
with the statement and 5 is strongly agree.

The figures in Table 3 depict the mean scores of the 

Demographic profile Particulars Frequency 

Gender Male 69 
(34.50)

Female 131 
(65.5)

Occupation Student 176
 (88.00)

Business 8 
(4.00)

Service 14
 (7.00)

Other 2
 (1.00)

Income (`) >2 lakh 30 
(15.00)

2-4 lakh 56 
(28.00)

4-6 lakh 50 
(25.00)

Above 6 lakh 64 
(32.00)

Background Rural 42 
(21.00)

Urban 158 
(79.00)

Total 200 
(100)

Table 1: Demographic profile of respondents 
(N=200)

Figures in parentheses are percentages
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respondents to the statements. All statements are 
significant factors which affect the youngster's perception 
towards celebrity endorsements. Celebrity has the power 
to change the perception of youngsters (mean score 3.75) 
is the most important perception statement related to 
celebrity endorsements.
Distribution of Respondents according to Influence of 
Celebrity Endorsements on Youngsters

The respondents were asked to rate eight statements 
related to influence of celebrity endorsements on 
youngsters on 1-5 scale where 1 is strongly disagree with 

Products Watched 
frequency 

Not watched 
frequency 

Idea 188 
(94.00)

12 
(6.00)

Bournvita 162 
(81.00)

38 
(19.00)

Snickers 164 
(82.00)

36 
(18.00)

OLX 160
 (80.00)

40
 (20.00)

Rupa Frontline 166 
(83.00)

34 
(17.00)

Mountain Dew 182 
(91.00)

18 
(9.00)

Mentos 178 
(89.00)

22 
(11.00)

Cadbury Bourneville 118
 (59.00)

82 
(41.00)

Centre Fresh 176 
(88.00)

24
 (12.00)

Amazon 176 
(88.00)

24
 (12.00)

Fevi Quick 166
 (83.00)

34
 (17.00)

Airtel 158 
(79.00)

42 
(21.00)

Bingo 164 
(82.00)

36 
(18.00)

Lays 178 
(89.00)

22
 (11.00)

Tata Sky 176
 (88.00)

24
 (12.00)

LIC 172 
(86.00)

28
 (14.00)

Amul 182 
(91.00)

18
 (9.00)

Thumbs Up 186 
(93.00)

14
 (7.00)

Hero Honda 176 
(88.00)

24
 (12.00)

Maggi 188 
(94.00)

12 
(6.00)

Total 200
 (100)

200 
(100)

Table 2: Frequency of advertisements watched on TV

Figures in parentheses are percentages
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the statement and 5 is strongly agree with the statement.
The figures in Table 4 depict the mean scores of the 

respondents to the statements. All statements are 
significant factors which affect the influence of celebrity 
endorsements on youngsters. “Celebrity holds the 
viewer's attention.”(Mean score 3.64) is the most 
important statement related to influence of celebrity 
endorsements.
Factors Affecting Attitude of Youngsters towards 
Celebrity Advertisements

In the present study, we have computed Cronbach's 
Alpha and its value was found to be 0.911, ensuring 
reliability of the used scale. A sample of 200 observations 
against 17 variables was taken into consideration, thus 
qualifying the adequate sample size requirement for a 
stable factor solution. Further, correlation matrix was 
computed and substantial number of correlations were 
found greater than 0.40, then, anti- image correlations 
were calculated and it was observed that these were very 
low indicating that true factors existed in the data. The 
computed value of KMO statistic was 0.857 ensuring the 
suitability and appropriateness of the collected value for 
the application of factor analysis. In our study, Bartlett 
test's chi- square value was 1.980E3, which was found to 
be highly significant indicating adequacy of data for 
application of factor analysis. By using Principal 
Component Analysis (PCA) and Latent- root criterion for 
extraction and retention of factors respectively, only 4 
components emerged with the Eigen values greater than 
1. Further, the component matrix(without rotation) was 
constructed. The factor loadings greater than 0.45 were 
retained (ignoring signs). The principal factors were 
orthogonally rotated using Varimax rotation method. 
Table 5 contains the total variance.

There are five factors which accounted for 69.033 
percent variance. The percentage of variance explained by 
the factors 1, 2, 3 and 4 was 21.020, 16.809, 16.568 and 
14.636 respectively. All the communalities were above 
0.45 and many of them were above 0.7. It was found that 
the variables X , X  , X , X  , X  , X , X  loaded on 11 12 13 14 15 16 17 

factor 1, the variables X , X , X  were loaded on factor 2, 8 9 10

the variables X , X , X , X  were loaded on factor 3 and the 3 4 5 6 

variable X  , X  and X  was loaded on factor 4. Factors can 1 2 7

be labeled symbolically as well as descriptively. Symbolic 
tags are precise and help avoiding confusion. Present study 
has also used symbolic tags to factors. The factors along 
with codes and factor loadings are given in Table 6.
Factor Labelling
Facilitates quick and effective decisions: Celebrity 
endorsements influence the decision making for 
purchasing a product. These products are selected on the 
basis of its usage. Intelligent choices must be considered 
while purchasing of these products. One should be 
confident to buy these products. The advertisements are 
well known when endorsed by celebrities but these 
advertisements are expensive. Celebrity endorsements 
help us to recall the brands.



Statements Mean score t-value

Celebrity in an advertisement encourages to buy a product. 3.20 2.666*

Celebrities make difference to the image of the brand. 3.41 5.837*

Celebrities use the product they endorse. 2.12 12.504*

People purchase celebrity endorsed brands to improve social status. 3.41 5.461*

Celebrity conveys all the true features of the product. 2.33 9.353*

Celebrity holds the viewer's attention. 3.64 9.261*

Purchase product because it is endorsed by my favourite celebrity. 2.38 8.947*

Scandals attached with celebrities destroy the brand's image. 3.15 1.910

Table 4: Influence of celebrity endorsements on youngsters

* Significant at 5 percent level 

Components Initial Eigen values Extraction sums of squared 
loadings

Rotation sum of squared 
loadings

Total Per cent 
of 

variance

Cumulative 
per cent

Total Per cent 
of 

variance

Cumulative 
per cent

Total Per cent 
of 

variance

Cumulative 
per cent

1 7.167 42.161 42.161 7.167 42.161 42.161 3.573 21.020 21.020

2 1.822 10.715 52.877 1.822 10.715 52.877 2.858 16.809 37.829

3 1.555 9.147 60.024 1.555 9.147 60.024 2.817 16.568 54.397

4 1.192 7.009 69.033 1.192 7.009 69.033 2.488 14.636 69.033

Table 5: Total variance explained by initial Eigen values before and after Varimax Rotation
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Statements Mean score t-value

I get attracted to buy a product/brand endorsed by a celebrity. 2.43 7.449*

I tend to follow endorsed products rather than non endorsed products. 2.94 0.961

Celebrity helps me to remember a brand/product. 3.52 6.510*

I buy a product/brand if my favourite celebrity is endorsing it. 2.55 6.454*

I'll stop buying a product if my favourite celebrity endorsing it get involved in a scandal. 2.20 12.778*

Favourite celebrity gives a positive image to the endorsed brand. 3.05 0.703

Price comparison becomes less necessary when a celebrity endorses the quality of products. 2.53 6.954*

Celebrity has the power to change the perception of youngsters. 3.75 3.348*

Table 3:  Perception of youngsters towards celebrity endorsements

* Significant at 5 percent level 

Trustworthiness and reliability: The celebrity endorsed 
products are trustworthy and reliable in nature. These 
endorsements should provide meaningful messages.
Superior product image: Celebrity endorsements 
improves product image and increases consumer's 
expectations. Celebrity endorsement enhances the value 
of the product. It also helps to improve the brand image.
Improved company's image: Celebrity ads are enjoyed 
by people and they improve the company's image. The 
products endorsed by celebrities are competent in nature.

CONCLUSIONS
Customers have an intense relation with the products 

or brands they use and celebrities are carefully chosen to 
promote the products. Clearly, all that celebrity glitter is 
not gold, but it can be, if appropriately used, celebrity 
advertising has a payoff. The strategy of using celebrity 
testimonials has endured over time. Celebrity advertising 
does deliver a premium in terms of impact and 
memorability. There is also a positive influence on 
persuasion, though less strong. The success of the 
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Factor (Communalities) Statements included in the factor

Facilitates 
quick and 
effective 
decisions

0.628 Celebrity endorsements influence in making decision for purchasing a product

0.652 Celebrity endorsed Product is selected on the basis of its usage.

0.745 Intelligent choices must be considered while purchasing a celebrity endorsed products.

0.641 I feel confident to buy a celebrity endorsed product.

0.643 Advertisements are well known when endorsed by celebrities.

0.651 Celebrity endorsed advertisements are expensive.

0.662 Celebrity endorsements help to recall the brand.

Trustworthiness 
and reliability

0.836 Celebrity endorsed products are trustworthy in nature. 

0.757 Celebrity endorsements provide meaningful messages.

0.703 Celebrity endorsements are reliable.

0.754 Celebrity endorsements improves product image.

0.698 Celebrity endorsements increases consumer's expectations.

0.699 Celebrity endorsed products enhance the value.

0.579 Celebrity endorsement improves brand image.

Improved 
company's 
image

0.695 I enjoy seeing celebrity ads.

0.722 Celebrity endorsements improve the company's image.

0.671 Products endorsed by celebrities are competent products.

Table 6: Statements with their loadings

Superior 
product image

celebrity endorsement process depends on many factors. 
There is evidence that well- known celebrities do better, 
and it is important that advertisers facilitate recognition in 
ads of any celebrities they use. Further, it is also clear that 
consumers must see the celebrities congruent to the 
advertised brand, and the message must be believable. 
Advertisers need to study, on a case-by- case basis, the 
various aspects of the brand and celebrity in question as 
they develop the strategy and executions of any 
advertising. Equally important are the characteristics of 
target audience members and their perception of both the 
brand and the celebrity. In using celebrities as endorsers, 
advertisers need to understand not only how to choose 
celebrities, but also how to use them in advertising. The 
study reveals that celebrity endorsement is one of the 
effective tools of promoting products to the customers, it 
can be said that customers do get attracted towards 
advertisements having a celebrity and also it helps in 
creation of mass awareness towards the brand or product, 
so companies should very carefully try to match the 
attributes of the products with the celebrity they are 
willing to use.
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ABSTRACT
Watershed programme is an integrated one that addresses the problems in rain fed areas. It addresses the environmental and 
ecological problems like deforestation, over-utilization of water and most important point is that it seeks to convert unsustainable 
agriculture to sustainable agriculture. Among all the beneficiaries, the most benefited under watershed programme are the farmers. 
The study was conducted in purposively selected two districts Bhiwani and Yamunanagar of Haryana state. Bhaganwala and 
Sawad villages from Bhiwani and Dhanauraand  Salapur villages from Yamunanagar were selected randomly as the watershed 
villages. The study revealed thatlow level of awareness regarding programme benefits, lack of clear understanding of project 
objectives, irregularity in payment of wages, decision made at higher level without consulting people and lack of demonstration 
were the major constraints perceived by the respondents in the implementation of Integrated Watershed Management Programme.

Key words
Constraints, 

JEL Codes
H 12, M 11, O 13, Q 01, Q 25, Q 53

Integrated Watershed Management Programme (IWMP), rank

Rupender Kumar, S.K. Mehta, Rajesh Bhatia, R.S. Hudda and Gagan Mehta*

Department of Extension Education, CCS Haryana Agricultural University, Hisar, Haryana
*Department of Fruit Science, SKUAT-Jammu

*Corresponding author's email: rupenderkamboj@ymail.com

Received: August 20, 2016 Accepted: December 13, 2016

183

INTRODUCTION
Watershed management is the study of the relevant 

characteristics of a watershed aimed at the sustainable 
distribution of its resources and the process of creating 
and implementing plans, programs, and projects to 
sustain and enhance watershed functions that affect the 
plant, animal, and human communities within a 
watershed boundary. Features of a watershed that 
agencies seek to manage include water supply, water 
quality, drainage, storm water runoff, water rights, and 
the overall planning and utilization of watersheds. 
Landowners, land use agencies, storm water 
management experts, environmental specialists, water 
use surveyors and communities all play an integral part 
in watershed management. Watershed programme is 
conceived to be a multi pronged development effort 
particularly all around development of rural areas in the 
third world countries including India. Watershed aims 
at restoration of environmental degradation, raising 
ground water level, providing irrigation and drinking 
water facilities, control of soil erosion, improvement in 

livestock and productivity in agriculture etc. In a sense, 
watershed is synonymous with development of all 
sections of people particularly rural people. In the 
development process, it is essential to integrate short-
term production objective to fed the growing human 
and livestock population with long term objectives of 
upgrading and conserving the land and water resource 
base (Oswal, 1999). Moreover, the need to create 
partnerships between donor organisations, private and 
gove rnmen t  i n s t i t u t i ons  and  communi ty  
representatives like NGOs in watersheds is to enhance 
an "organisational society" among stakeholders 
(Ewalt, 2001). This posits a type of public-private 
partnership, commonly referred to as Type II 
partnership (Emma and Lisa-Ann, 2010), which 
essentially brings together stakeholders that share a 
common watershed under a voluntary, idea sharing and 
collectively agreed vision aimed at granting mutual 
benefits to all stakeholders. Also, it explicates the 
concept of network governance, which is "the only 
alternative for collective action"(Milward and Provan, 



2000), requiring government to rescale its role in 
decision making and collaborate with other 
stakeholders on a level playing field rather than in an 
administrative or hierarchical manner. The main 
objectives of the IWMP are to restore the ecological 
balance by harnessing, conserving and developing 
degraded natural resources such as soil, vegetative 
cover and water. The outcomes are prevention of soil 
run-off, regeneration of natural vegetation, rain water 
harvesting and recharging of the ground water table. 
This enables multi-cropping and the introduction of 
diverse agro-based activities, which help to provide 
sustainable livelihoods to the people residing in the 
watershed area.  In addition, scheme of Technology 
Development, Extension and Training (TDET) is also 
being implemented to promote development of cost 
effective and proven technologies to support watershed 
management. Land and water constitute vital natural 
resources for human sustenance. Land and water are 
the nature gifted resources. Conserving these resources 
is being tackled by the government for last many 
decades and the efforts are being accelerated year after 
year. The unique assemblage of soils together with 
water and other resources influences the development 
potential of a region, watershed or specific project area. 
It has a wide spectrum of resources characteristics like 
(a) Watershed topography which consist of mountains, 
hills, plains, gullies, valleys and so on, each is 
characterized by variable slope and area, from one 
location in the watershed to the other location. (b) Land 
mass includes land use, soil type and underlying 
geology.(c) Meteorological factors contain rain, 
evaporation, radiation, wind, temperature etc.(d) 
Vegetation involves agriculture, forestry and agro-
forestry (Singh 2000). 
MATERIAL AND METHODS

The study was conducted in Haryana and two 
districts Bhiwani and Yamunanagar were selected 
purposively, because of one from South Haryana and 
the other from North Haryana. Bhaganwala and Sawad 
villages from Bhiwani district, Dhanaura and Salapur 
villages from Yamunanagar district were selected 
randomly as the watershed villages. From each village, 
20 farmers were selected randomly thus total 80 
farmers from these four watershed villages were 
selected for the present study. Each respondent was 
interviewed personally with the help of interview 
schedule. Interview was generally conducted at the 
farmers' houses and occasionally at their farms when 
they have a free time to talk with the researcher. The 
researcher had to make repeated visits to study area 
with a view to develop sufficient rapport with the 
farmers. The responses to each question were marked 
in the interview schedule itself and then respondent-
wise tabulation sheet was prepared. A score of 3, 2 and 

1 was awarded to very serious, serious and not so 
serious category. The weighted frequency of each 
statement was calculated by multiplying the 
constraints score with the number of respondents of 
that category and finally constraints were ranked by 
calculating weighted mean score.
RESULTS AND DISCUSSION

Constraints or impediments perceived by the 
respondents from watershed villages in smooth 
functioning of programme were grouped into four 
broad areas viz., general constraints, economic 
constraints, organizational constraints and 
communicational constraints. 
General Constraints: An examination of the data 
presented in Table 1 indicated that among general 
constraints, the constraint, 'lack of clear understanding 

st
of project objectives' ranked1  with mean score of 2.20. 
'Low level of awareness regarding benefits of project' 

ndranked 2 with a mean score of 1.95 where as 
constraints, 'lack of dedicated project officials', 'local 
political interference', 'conflict between committee and 
gram panchayat', 'lack of cooperation among farmers', 

rd th th th
'lack of faith in project official' ranked 3 , 4 , 5 , 6  and 
seventh with mean score of 1.70, 1.66, 1.53, 1.43 and 
1.40, respectively.

Similarly Poudel (2003) pointed that it is difficult 
for proposed management activities to achieve their 
goals without a proper understanding of the many 
interrelated physical, biophysical and human factors 
that act on watersheds. However, this is often lacking in 
watershed management. Similar constraints were 
reported by Sarker and Itohara (2010) also as they 
revealed that both public and NGO extension services 
are important in terms of farmers' decisions regarding 
the adoption of organic farming. The findings of Saha 
and Bahal (2012) are also corrugated with present 
study, they underlined the need and placement of grass 
root workers having missionary zeal, providing 
technical assistance, training and incentive to farmers 
so as to get motivated to diversification activities and 
planning of programmes should be as per the need of 
the farmers. Thomas et al. (2009) identified lack of 
awareness about the beneficial programme as the 
major constraint in watershed-based development for 
rural prosperity in Kerala. In addition political 
interference was also emerged as one of the constraint 
but farmers assigned lower importance to it as a factor 

rd
limiting the programme. The 3  ranked constraints i.e. 
'lack of dedicated project officials' are supported by the 
findings of Bhatia et al. (2016). Further they also 
supported fourth constraint i.e. 'local political 
interference' and stated that agriculture in India is 
subject to political interventions with the objectives of 
dispensing favours for electoral benefits.
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Economic Constraints: Table 2 depicted that 
st'irregularity in payment of labour/wages' ranked 1  

with mean score of 2.15. The constraint 'non 
availability of funds to make emergency purchases' 

nd
ranked 2  with a mean score of 2.12. Whereas, 
constraints, 'lack of economy motivation', 'non- 
availability of funds in proper time', 'lack of proper 
utilization of funds' and 'conflicts between project staff 

rd th th thand people over wages'  were ranked as 3 , 4 , 5  and 6  
with mean score 1.92, 1.72, 1.46 and 1.32, respectively. 
Soni et al. (2012) also felt that non-availability of loans 
in time was most serious problem as experienced by the 
beneficiaries. Kushwaha et al. (2010) reported 
similarly that lack of capital, complexity of loan 
procedures, perceived as major constraints in adoption 
of watershed technologies.
Organizational constraints: An examination of the 
data presented in Table 3 indicated that 'decision made 

stat higher level without consulting people' ranked 1  
with mean score 2.01 and 'insufficient staff to carry out 

ndthe project successfully' ranked 2  with a mean score of 
1.90.Whereas, constraints, 'lack of encouragement for 
good work', 'lack of co-operation from authority staff', 
'lack of proper monitoring and fellow up of the project'  
and 'interruption in the routine functioning of project 

rd
due to the transfer of concerned staff' were ranked 3 , 

th th th
4 , 5  and 6  with mean scores of 1.71, 1.52, 1.32 and 
1.22,  respectively. Similar are the findings of Sharma 
et al. (2007) as they stated that there is a poor 
involvement of farmers at the planning stage as a result 

st
it was ranked 1  most serious problem in watershed 
management. The findings were logically true as 
IWMP was completely managed by government 
officers and planning, implementing and managing 
were done without participation of local people. 
Prabhakar et al. (2010) also realized similarly as they 
mentioned that watershed programme cannot be a 
success unless the people and communities to whom it 
is intended are involved in all facets of the programme. 
The findings of Sisodia et al. (2007) are also in line as 
they analysed that users committee was an integral part 
of the programme but the beneficiary farmers were 
unaware about its formation procedure as the major 
constraint perceived by the beneficiary farmers. As far 
as the constraint 'lack of proper monitoring and fellow 
up of the project' is concern, the findings get support 
from Thomas et al. (2009) as  lack of supervision and 
follow up was identified as one of the major constraint 
in watershed development programme. 
Communicational Constraints: An examination of 
the data presented in Table 4 indicated that among 
communication constraints, the constraint namely, 

st
'lack of demonstration/training' ranked 1  with mean 
score 2.18, 'lack of provision of regular meeting' 

nd
ranked 2  (1.92) whereas, 'lack of collective action', 
'lack of co-operation from village panchayat in 
implementing the project' , 'lack of interest in learning 
new skills by farmers' and 'lack of effective 
communication between field functionaries and rural 

rd th th thpeople'  ranked 3 , 4 , 5  and 6  with mean score 1.72, 

Constraints Response category Weighted 
frequency

score

Weighted 
mean
score

Rank 
order

Very 
serious

Serious Not so 
serious

Lack of clear understanding of project objectives 30
(37.50)

36
(45.00)

14
(17.50)

176 2.20 I

Low level of awareness regarding benefits of projects 25
(31.25)

26
(32.50)

29
(36.25)

156 1.95 II

Lack of dedicated project officials 14 
(17.50)

28
(35.00)

38
(47.50)

136 1.70 III

Local political interference 16
(20.00)

21
(26.25)

43
(53.75)

133 1.66 IV

Conflict between watershed committee and gram panchayat 11
(13.75)

21
(26.25)

48
(60.00)

123 1.53 V

Lack of co-operation among farmers 9
(11.25)

17
(21.25)

54 
(67.50)

1115 1.43 VI

Lack of faith in project officials 8
(10.00)

16
(20.00)

56
(70.00)

112 1.40 VII

Table 1: General constrains perceived by the respondents in implementation of Integrated Watershed Management 
Programme                                                                

 (N=80)

The figures which are given inside the brackets of above table describe the percentage (per cent) of frequency of Very Serious, 
Serious and Not So Serious response of respondents
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Constraints Response category Weighted 
frequency

score

Weighted 
mean
score

Rank 
orderVery 

serious
Serious Not so 

serious

Decisions were made at higher level without consulting people 22
(27.50)

37
(46.25)

21
(26.25)

161 2.01 I

Insufficient staff to carry out the project successfully 19
(23.75)

34
(42.50)

27
(33.75)

152 1.90 II

Lack of encouragement for good work 13
(16.25)

31
(38.75)

36
(45.00)

137 1.71 III

Lack of co-operation from higher authority staff 8
(10.00)

26
(32.50)

46
(57.50)

122 1.52 IV

Lack of proper monitoring and fellow up of the project 5
(6.25)

16 
(20.00)

59
(73.75)

106 1.32 V

Interruption in the routine functioning of project due to 
transfer of concerned staff

3
(3.75)

12
(15.00)

65
(81.25)

98 1.22 VI

Table 3: Organization constraints perceived by the respondents in implementation of Integrated Watershed   
Management Programme

(N=80)

The figures which are given inside the brackets describe the percentage of frequency of Very Serious, Serious and Not So Serious response of 
respondents

1.33, 1.22 and 1.16, respectively. Field demonstrations 
are not carried out effectively on farmers' fields, this 
might be because of lack of provision of 
demonstrations to subject matter specialists and 
extension experts in water development and soil 
conservation department. These findings get support 
from the findings of Meena and Sharma (2012).
CONCLUSIONS

The results of the study pertaining to constraints in 
implementation of watershed programme indicated 

that lack of clear understanding of project objective,  
low level of awareness regarding project benefits, non-
availability of funds to make emergency purchase, 
local political interference, irregularity in payment of 
wages, lack of economic motivation, decisions made at 
higher level without consulting people, lack of 
demonstration and lack of collective action were the 
main constraints perceived by the respondents in 
implication of integrated watershed management 
programme.

Constraints Response category Weighted 
frequency

score

Weighted 
Mean
score

Rank 
orderVery 

serious
Serious Not so 

serious

Irregularity in payment of labour/wages 28
(35.00)

36 
(45.00)

16
(20.00)

172 2.15 I

Non availability of funds to make emergency purchases 31
(38.75)

28
(45.00)

21
(26.25)

170 2.12 II

Lack of economic motivation 23
(28.75)

28
(45.00)

29 
(36.25)

154 1.92 III

Non availability of funds in proper time 16
(20.00)

26 
(32.50)

38
(47.50)

138 1.72 IV

Lack of proper utilization of funds 4
(5.00)

29
(36.25)

47
(58.75)

117 1.46 V

Conflicts between projects staff and peoples over wages 5
(6.25)

16
(20.00)

59
(73.75)

106 1.32 VI

Table 2: Economic constrains perceived by the respondents in implementation of Integrated Watershed   
Management Programme                                                                             

(N=80)

The figures in brackets are percentage of frequency of Very Serious, Serious and Not So Serious response of respondents
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SUGGESTIONS
The participatory approach need to be adopted in 

the implementation of the IWMP activities and 
desired sense of ownership among the project 
beneficiaries. However, for acceleration the adoption 
of IWMP technologies and innovations, the emphasis 
needs to be given on formation of groups and 
federating them at block or district level to address the 
management issues in Integrating Watershed 
Management Programmes.
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Constraints Response category Weighted 
frequency

score

Weighted 
mean
score

Rank 
orderVery 

serious
Serious Not so 

serious

Lack of demonstrations /training 31
(38.75)

33
(41.25)

16
(20.00)

175 2.18 I

Lack of provision of regular meeting 19
(23.75)

36
(45.00)

25
(31.25)

154 1.92 II

Lack of collective action 15
(18.75)
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(35.00)

37
(46.25)

138 1.72 III
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the project

6
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(3.75)

12
(15.00)

65
(81.25)
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INTRODUCTION
Rice milling has been a traditional activity in the 

country for centuries as field harvested paddy has to be 
necessarily milled to obtain rice. Increase in both 
paddy production following the Green Revolution and 
the demand for milled rice through demographic 
pressure necessitated the conversion of rice milling 
into an industrial activity. Modernisation of rice 
milling resulted in infusing production efficiencies, 
meeting the changing needs of consumers apart from 
production of better quality by-products such as bran 
and husk, which are suitable for edible and /or 
industrial purpose.

As a result of the thrust on modernisation, the 
number of modern rice mills today is substantially 
higher particularly in the southern parts of the country 
namely Tamilnadu, Andhra Pradesh, Karnataka and 
Kerala given the extant food habits of people in these 
states. In no small measure is the success in 
modernisation of rice mills, the result of sustained 
governmental efforts in research and development in 
the area of post-harvest management and utilisation of 

by-products. With mechanisation it was quite obvious 
that the mills were able to improve their productivity, 
capacity utilization and cooking quality of rice but not 
much work has been done focusing on the financial 
performance of these modern rice mills. The present 
research work was taken up to address this issue with 
the objective of analysing the variances in the financial 
characteristics of partially and fully modernised rice 
milling firms.

Financial characteristics of an enterprise explained 
based on accounting ratios derived from financial 
statements provide useful information for numerous 
purposes. This information can be used to quantify the 
position of small business in terms of their profitability, 
liquidity and leverage (McMahon et al., 1993). 
Comparing the financial characteristics of different 
groups of firms would help in evaluating the financial 
condition and performance of the rice milling firms 
(Meric, 2013). 
METHODOLOGY
Population and Sampling

The population for the study comprised of the 
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modern rice milling firms that were located in 
Kangayam taluk of Tirupur district of Tamil Nadu. The 
list of modern rice milling firms operating in 
Kangayam was obtained from the Kangayam Taluk 
Arisi Aalai Urimaiyalargal Sangam (Kangayam Taluk 
Rice Mill Owners' Association). Among the modern 
rice milling firms, it was observed that there existed 
two distinct groups/ categories of firms in terms of the 
technology adopted by these firms. First category of 
firms had partial modernization wherein some aspects 
of the process like soaking, testing the moisture content 
at different stages, movement of materials, packing 
etc., were done manually. Second category of firms 
was fully modernized and the entire processing activity 
was completely mechanized. In order to have a 
representative sample from both the categories, quota 
sampling method was adopted.

Accordingly, 25 firms under partially modernized 
category and 15 firms under fully modernized category 
were selected for the study. The samples were chosen 
such that the status quo of all partially modernized 
firms and fully modernized firms in terms of the 
technology and capacity remained the same during the 
study period ie., from 2009-10 to 2013-14.

As majority of the sample firms belonged to the 
sole-proprietorship and partnership forms, data was not 
available from the secondary sources. 

However, the firms had a regular practice of 
preparing audited financial statements clearly 
indicating the inflow and outflow of funds, sources and 
application of funds, and profit and loss details. This 
was basically done for two major reasons. It was 
compulsory for the firms to submit a statement of the 
operations (A-register) on yearly basis to the revenue 
department. Second, all the firms were found to have 
banks accounts – current account, cash credit and/or 
term loans for which all the financial statements need to 
be submitted on regular basis. Submission of the 

financial statements was mandatory for the firms and 
the credit rating was done based on the financial 
performance.
Tools of Analysis 

Financial characteristics of enterprise is often 
presented in the form of accounting ratios, derived 
from financial statements namely the balance sheet and 
income statement of a firm. This information could be 
used to quantify the position of small business in terms 
of their profitability, liquidity and leverage (McMahon 
et al., 1993). Financial characteristics also provided 
scope for inter and intra firm comparisons.  

Meric et al. (2012) compared the financial 
characteristics of manufacturing firms across countries 
namely US and Japan. Analyzing the financial 
characteristics helped in evaluating the financial 
condition and performance of the rice milling firms.

Jaggi and Considine (1990) classified the ratios 
into four basic categories namely: liquidity, leverage 
ratios, activity ratios and asset management ratios. For 
the present study, the financial characteristics were 
analyzed under the following sub-sections.

1. Short term financial position or liquidity analysis
2. Long-term financial position or tests of solvency
3. Asset management or turnover ratios

Details of different ratios used to analyse the 
financial position of the firms are presented in 
MANOVA

Multivariate Analysis of Variance (MANOVA) 
was used to assess the relationship among the 
classificatory variables or factors. MANOVA analysis 
was applied for comparison of the financial 
characteristics of the firms within and across industries 
(Gishlick et al., 2007 and Meric et al., 2013). In the 
present study, it was used to compare the variances in 
the financial characteristics of partially modernized 
and fully modernized rice milling firms. Liquidity, 
capital structure and turnover ratios were commonly 

Table 1. 

Type of analysis Classification of ratio Ratio Formula

Short term financial 
position or liquidity 
analysis

Liquidity ratios Current ratio Current assets / Current liabilities

Quick ratio (Current assets- Inventory) / Current 
liabilities

Long-term financial 
position or tests of 
solvency

Capital Structure ratios Debt-Equity ratio Long-term debt/ Equity

Coverage Ratios Interest Coverage Ratio EBIT/ Interest
(Earnings Before Interest and Tax)

Asset management Turnover ratios Inventory turnover ratio Cost of goods sold/ Average 
inventory

Total Asset Turnover Net sales/ total assets

Table 1: Ratios used to analyse the financial position of the sample firms
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used in financial analysis as measures of financial 
characteristics. Analysis was carried out using SPSS 
package.
Dependent and Independent Variables

For the present study, the liquidity ratios namely 
the current ratio and quick ratio, debt-equity, the capital 
structure ratio and the turnover ratios viz., inventory 
turnover ratio and total asset turnover ratio were used 
as dependent variables.

Independent variables were those which were 
manipulated or controlled also termed as factors. In the 
present study, modernization was considered as the 
factor with two categories of firms namely the partially 
modernized and fully modernized firms.
Method

MANOVA used special matrices (sum-of-squares 
and cross- products (SSCP) matrices) to test for 
differences among groups. The variance between 
groups was determined by partitioning the total SSCP 
matrix and testing for significance. The F ratio, 
generalized to a ratio of the within-group variance and 
total group variance matrices, tested for equality 
among treatment groups. It examined similarities and 
differences among the multivariate mean scores of 
several populations. 
RESULTS AND DISCUSSION

Ratio analysis was used to analyse the financial 
characteristics of the sample firms. The results of the 
analysis are presented under the following sub-
sections.
Analysis of Short Term Financial Position or 
Liquidity Analysis

Short term financial position or liquidity position 
of the firms determines their ability to meet the current 
obligations. On the other hand, a high current ratio 
blocks costly long-term fund and consequently erodes 
profitability of a firm (Bhattacharya, 2012). This 
phenomenon demands a proper balance with regard to 
liquidity of the firm. Two liquidity ratios were applied 
to estimate the short- term financial position of the 

sample firms.
Liquidity Ratios

Review of past studies revealed that liquidity was 
often measured in terms of ratios. The two commonly 
applied measures namely current ratio and quick ratio 
were estimated and the results are discussed.
Current Ratio

It is a measure of general liquidity and is most 
widely used to analyse the short term financial 
position. The results of the analysis of current ratio of 
the sample rice milling firms are presented in Table 2.

The Chore group recommends (RBI report) that 
the current ratio of a manufacturing firm should be 
above a minimum level of 1.33. It could be observed 
that the current ratio of both partially modernised 
(3.76) and fully modernised firms (2.52) was as per the 
Chore group recommendation. Sharp rise in the current 
ratio of the partially modernised firms during 2012-13 
was because of the increase in average current assets in 
spite of a slight reduction in the average current 
liabilities during the same period.  Among the fully 
modernised firms, similar variations were observed 
both in the current assets and current liabilities 
simultaneously which had enabled these firms to 
maintain the current ratio over the years.
Quick Ratio

While computing quick ratio, with in the current 
assets component the liquid assets alone were taken 
into account. The results of analysis are furnished in 
Table 3. 

It is evident from the Table 3 that the mean value of 
quick ratio under both categories and during the entire 
study period was more than the acceptable level of 
1.00. It means that the firm's liquid assets were higher 
than its current liabilities and the firm was in a position 
of meeting all its current liabilities with their liquid 
assets. 

A comparison of the average quick assets and 
average current assets of both fully modernised and 
partially modernised firms shows that nearly 50 

Year Partially modernised firms (n =25)1 Fully  modernised firms (n =15)2

Average 
current assets

Average current 
liabilities

Average
current ratio

Average 
current assets

Average current 
liabilities

Average 
current ratio

2009-10 136.99 41.14 3.33 436.85 198.57 2.20
2010-11 134.09 36.84 3.64 488.98 189.53 2.58
2011-12 150.98 42.29 3.57 567.80 213.46 2.66
2012-13 175.48 41.78 4.20 672.80 235.24 2.86
2013-14 196.16 48.43 4.05 690.32 301.45 2.29
Average 3.76 2.52

Table 2 Current ratio of the sample rice milling firms
(` Lakhs)
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percent of the current asset was comprised of the 
inventory. In the case of the rice milling firms, majority 
of inventory was that of the raw material (paddy) rather 
than finished product (rice).
Analysis of Long-term Financial Position or Tests of 
Solvency

The term solvency refers to the ability of a firm to 
meet its long term obligations (Gupta and Sharma, 
2013). Two general types of solvency measures used 
are:

1. Capital structure ratio and 
2. Coverage ratios

Capital structure ratios
These ratios measure the amount of debt or equity 

relative to other significant balance sheet components. 
Debt- equity ratio was used to analyse the financial 
characteristics of the sample rice milling firms.
Debt- equity ratio

Results of debt-equity ratio analysis of the partially 
and fully modernised rice milling firms are presented in 

It could be observed that the average debt-equity 
ratio of the partially modernised firms (1.53) was much 
less when compared to that of the fully modernised 
firms (5.81). The major reasons for relatively higher 
debt equity ratios were twofold: the capital subsidy to 

Table 4.

the tune of 25 per cent from either Ministry of Food 
Processing Industries, Government of India or the 
Tamil Nadu Industrial Investment Corporation Limited 
and 15 per cent subsidy from Credit Linked Capital 
Subsidy Scheme (CLCSS) for technology up-
gradation from the Ministry of Micro and Small 
Enterprises, Government of India were all back ended 
and routed through the bank credit and the second 
reason was that most firms being either sole 
proprietorship or partnership had inherent limitations 
in equity investment.

 Bracker et al. (2006) indicated in their study that 
small and medium enterprises relied more on bank 
loans compared to their larger counterparts. Still it 
could be observed that the average equity of both 
category of firms had increased during the study period 
indicating regular investments being made by the 
owners of the business. 

Sudden rise in the debt level of fully modernised 
firms during 2012-13 and 2013-14 was because of new 
investments made by some of the firms in construction 
of silos and installation of huge storage cum packing 
machineries. It was also evident that the firms were 
prompt in their repayment which has enabled them in 
raising more debt. This phenomenon had also 
encouraged the firms to maintain proper financial 

Year Partially modernised firms (n =25)1 Fully  modernised firms (n =15)2

Average debt Average 
equity

Debt-equity 
ratio

Average debt Average 
dquity

Debt-equity 
ratio

2008-09 68.76 42.97 1.60 452.52 96.07 4.71
2009-10 65.36 48.06 1.36 860.94 127.93 6.73
2010-11 89.96 54.52 1.65 709.51 168.93 4.20
2011-12 99.47 62.56 1.59 1089.55 179.49 6.07
2012-13 100.76 69.49 1.45 1338.75 182.64 7.33
Average 1.53 5.81

Table 4: Debt- Equity ratio of the sample rice milling firms
(` Lakhs)

Year Partially modernised firms (n =25)1 Fully  modernised firms (n =15)2

Average quick 
assets  

Average current 
liabilities

Quick 
ratio

Average quick 
assets

Average current 
liabilities

Quick 
ratio

2009-10 59.65 41.14 1.45 230.34 198.57 1.16

2010-11 58.94 36.84 1.60 233.12 189.53 1.23

2011-12 71.90 42.29 1.70 303.11 213.46 1.42

2012-13 60.16 41.78 1.44 254.06 235.24 1.08

2013-14 67.81 48.43 1.40 310.49 301.45 1.03

Average 1.52 1.18

Table 3: Quick ratio of the sample rice milling firms
(` Lakhs)
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records as per the needs of the financial institutions.
Coverage ratios

Coverage ratio is a measure of a firm's ability to 
meet its financial obligations. In broad terms, higher 
the coverage ratio, the better will be the ability of the 
enterprise to fulfil its obligations to its lenders. Interest 
coverage ratio or debt service coverage ratio is the most 
common coverage ratio.
Debt-Service Coverage Ratio / Interest coverage 
ratio

Debt-Service Coverage Ratio (DSCR) of the 
sample rice milling firms were estimated and the 
results are presented in Table 5.

The average DSCR of the partially modernised 
firms was 2.92 indicating that the average profit earned 
by the firms was 2.92 times that of the average fixed 
interest the firm needs to pay for the debt it had 
obtained.  In case of the fully modernised firms, 
average DSCR value was 3.79. There was a major raise 
in the level of debt from 2011-12 in partially 
modernised firms and 2012-13 in fully modernised 
firms. This had resulted in increased levels of fixed 
financial charges during the corresponding years. 
Hence, inspite of the constant raise in the gross profit 
levels of both categories of firms, the DSCR had 
declined over this period. Increase in debt level has led 
to higher cost for the firms in terms of the interest to be 

Year Partially modernised firms (n =25)1 Fully  modernised firms (n =15)2

Average gross 
profit

Average fixed 
financial charges

DSCR Average 
gross profit 

Average fixed 
financial charges

DSCR

2008-09 21.53 8.08 2.66 137.22 25.74 5.33
2009-10 23.82 7.80 3.05 157.73 48.75 3.24
2010-11 30.01 10.33 2.90 181.13 42.52 4.26
2011-12 36.54 12.51 2.92 184.89 60.15 3.07
2012-13 41.71 13.62 3.06 230.04 74.89 3.07
Average 2.92 3.79

Table 5: Debt service coverage ratio of the sample rice milling firms
(` Lakhs)

paid. 
With the firms growing in size, opportunities for 

merger of rice milling firms could be explored. The 
firms shall convert themselves into limited companies 
which would benefit the firms in raising higher equity 
and share of the available resources. This would also 
reduce other related costs and lead to better 
profitability of these firms.
Analysis of Asset Management or Activity or 
Turnover Ratios

Activity ratios measure the efficiency with which 
the resources of a firm were employed. According to 
Meric et al.,(2013), inventory turnover and total asset 
turnover were the two important measures of asset 
management.
Inventory turnover ratio

Inventory turnover ratios of the selected rice 
milling firms were estimated and the results are 
presented in 

The five year average inventory turnover ratio of 
the fully modernised firms (6.61) was higher than that 
of the partially modernised firms (4.93). A higher 
inventory turnover / stock velocity indicated efficient 
management of inventory because more frequently the 
stocks were sold, the lesser amount of money was 
required to finance the inventory. As the fully 
modernised firms adopted parboiling technology apart 

Table 6.

Year Partially modernised firms (n =25)1 Fully modernised firms (n =15)2

Average cost 
of goods sold

Average 
inventory

Inventory 
turnover ratio

Average cost of 
goods sold

Average 
inventory

Inventory 
turnover ratio

2008-09 356.69 91.46 3.90 880.44 136.93 6.43

2009-10 393.77 70.70 5.57 976.56 122.38 7.98

2010-11 414.44 93.13 4.45 1,116.43 160.18 6.97

2011-12 510.47 95.95 5.32 1,394.34 218.89 6.37

2012-13 608.65 112.30 5.42 1,801.10 341.12 5.28

Average 4.93 6.61

Table 6: Inventory turnover ratio of the sample rice milling firms
(` Lakhs)
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from the single boiling technology for which the raw 
material storage period was less, they had higher 
inventory turnover in comparison to that of the partially 
modernised firms. 
Total asset turnover 

Total asset turnover of the sample rice milling 
firms were computed and the results are presented in 
Table 7.

A contradictory trend could be observed in the total 
asset turnover ratio when compared with the inventory 
turnover ratio for the two groups of firms. The five year 
average total asset turnover ratio of the fully 
modernised firms (2.40) was slightly lesser when 
compared to that of the partially modernised firms 
(2.53). Huge investments were made in technology and 
new machineries by the fully modernised firms and 
hence in spite of the increased sales, these firms had a 
marginally lower total asset turnover ratio. Gupta 
(1969) in his study on manufacturing companies had 
also reported that the total asset turnover ratio would 
decrease with an increase in the size of the enterprise.

Under both categories of firms, there was a steady 
increase in the total assets indicating continuous 
investments being made by these firms. Accordingly, 
the net sales had also increased by 72 per cent in the 
partially modernised firms and by 100 per cent in case 
of the fully modernised firms during the study period. 
Comparison of financial characteristics of partially 
modernised and fully modernised rice milling firms.

Multivariate Analysis of Variance (MANOVA) 
technique was used to compare the financial 
characteristics of partially modernised and fully 
modernised rice milling firms. Liquidity, capital 
structure and turnover ratios were commonly used in 
financial analysis as measures of firm financial 
characteristics in comparative studies (Brigham and 
Ehrhardt, 2009). Accordingly, those ratios were subject 
to the analysis and results are presented in Table 8.

Univariate F-value test statistics revealed that the 

financial characteristics of partially modernised and 
fully modernised firms were significantly different in 
terms of most financial ratios. 

Both the liquidity ratios namely current ratio and 
quick ratio were higher in case of the partially 
modernised firms than the fully modernised firms at 
one per cent and five per cent levels respectively. It 
meant that proportionately higher amounts were 
invested in current assets by the partially modernised 
firms. Debt-equity ratio of fully modernised firms was 
significantly higher than partially modernised firms at 
one per cent level. Debt Service Coverage Ratio of 
fully modernised firms was higher than the partially 
modernised firms at five per cent level.

Among the turnover ratios, inventory turnover 
ratio was significantly higher in fully modernised 
firms. Total asset turnover ratio was higher in the 
partially modernised firms but the difference was not 
significant.

Analysis of financial characteristics of partially 
modernised rice milling firms revealed that liquidity 
position was satisfactory with an average current ratio 
of 3.76. However, as inventory formed the major 
portion of the current assets the average quick ratio was 
1.52. Outsiders' fund (debt) was one and half times that 
of the owners fund invested in the business. Average 
debt service coverage ratio was 2.92. Inventory was 
turned over nearly five times in a year. Average net 
sales of the firms were 2.53 times that of the average 
total assets held by the firms.

Current ratio of the fully modernised firms was 
2.52 which was above the recommended level of 1.33 
for manufacturing firms. Inventory contributed 50 per 
cent of the current assets and hence the quick ratio 
(1.18) was just above the satisfactory level of 1.0. Fully 
modernised firms heavily depended on the debt funds 
for investments in modernisation and this had led to 
high debt-equity ratio (5.81). However, this was 
supported by the earning capacity of the firms which 

Year Partially modernised firms (n =25)1 Fully  modernised firms (n =15)2

Net sales Total assets Total asset 
turnover

Net sales Total assets Total asset 
turnover

2008-09 378.23 154.38 2.45 1,017.66 341.50 2.98

2009-10 417.59 160.25 2.61 1,134.29 488.92 2.32

2010-11 444.45 191.57 2.32 1,297.56 510.85 2.54

2011-12 547.01 207.20 2.64 1,579.23 770.36 2.05

2012-13 650.37 246.35 2.64 2,031.14 967.21 2.10

Average 2.53 2.40

Table 7: Total asset turnover of the sample rice milling firms
(` Lakhs)
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was indicated by the debt service coverage ratio of 
3.79. Average inventory to net sales ratio was 6.60.  
CONCLUSIONS

Short term financial position of the firms 
determined their ability to meet the current 
obligations. Current ratio of both partially 
modernised and fully modernised firms was as per the 
Chore group recommendation (more than 1.33). It 
was noted that the mean value of quick ratio under 
both categories and during the entire study period was 
more than the acceptable level of 1.00. Debt-equity 
ratio of the partially modernised firms was much less 
when compared to that of the fully modernised firms. 
Higher debt equity ratios were due to the inherent 
limitations of the sole proprietorship or partnership 
firms in raising higher equity. The average DSCR of 
the partially modernised firms was 2.92 and that of the 
fully modernised firms was 3.79. The activity ratios 
measured the efficiency with which the resources of a 
firm were employed. The five year average inventory 
turnover ratio of the fully modernised firms (6.61) 
was higher than that of the partially modernised firms 
(4.93). The fully modernised firms adopted 
parboiling technology apart from the single boiling 
technology for which the raw material storage period 
was less resulting in higher inventory turnover in 
comparison to that of the partially modernised firms. 
A contradictory trend was observed in the total asset 
turnover ratio. The five year average total asset 
turnover ratio of the fully modernised firms (2.40) 
was slightly lesser than that of the partially 
modernised firms (2.53).

Univariate F-value test statistics of MANOVA 
analysis revealed that the financial characteristics of 

partially modernised and fully modernised firms were 
significantly different in terms of most financial 
ratios.
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INTRODUCTION
Pig production, has a high potential to contribute to 

high economic gain (Anonymous, 2011) in two folds viz; 
first, pigs have high fecundity, high feed conversion 
efficiency, early maturing, short generation interval and 
relatively small space requirement. Secondly, they are 
multipurpose animals providing about 40per cent of meat 
consumed in the world market, and by-products like pig 
dung as manure and bristle for brush industry (Sherman, 
2002). Piggery production systems in India range from 
simple backyard pigs, pigs living on garbage belts to 
family operated farms or large scale integrated pig 
industries with sophisticated bio-safety measures. Pig 
production is widely distributed in all the eco-regions of 
the country and is an important occupation of the rural 
society especially the tribal masses. 

People of certain ethnic groups prefer to keep pigs, 
especially black ones, for festivals and ceremonial 
purposes. Interestingly, these ethnic groups are mainly 

concentrated in the North-Eastern Region where almost 
28 per cent of the country's total pig population exists 
(Naskar et al., 2014). 

India's pig population decreased by 7.54 per cent 
between the 2007 and 2012 livestock censuses and the 
total pig population in the country was 10.29 million 
numbers in 2012 (Anonymous 2012), contributing a 
paltry 2.01 per cent of the total livestock population. The 
bulk of the pig population in India is of indigenous type. 
Assam (15.89 per cent), Uttar Pradesh (12.96 per cent) 
and Jharkhand (9.35 per cent) registered the highest 
shares of pig population by the 2012 census. However, 
Uttar Pradesh (0.173 million tonnes) registered the 
highest pig meat output, followed by Bihar (0.072 million 
tonnes) and Nagaland (0.057 million tonnes) 
(Anonymous, 2015). Further, the average pig population 
per thousand human populations is about 11.5 however, 
majority of Indian's pig population is held by marginal 
and small farmers.



The current global demand for meat is at an all-time 
high, driven predominantly by the developing world, 
where increasing populations, urbanization, and greater 
incomes have promoted the increased inclusion of animal 
proteins in the diet (Thornton, 2010). Meat production has 
consequently been forced to follow suit in almost every 
part of the globe, more than quadrupling over the last 50 
years to reach 302 million tonnes in 2012 (FAOSTAT, 
2014). As of 2012, there were more than 1.485 billion 
cattle in the world, 1.169 billion sheep, and at least 21 
billion chickens. It was found that cattle, sheep, and goat, 
produced 63, 8.5, and 5.3 million tonnes of meat in 2012, 
respectively, but these species were far outranked by pigs 
(109 million tonnes) and poultry (105 million tonnes) 
(FAOSTAT, 2014).

In 2015, India exported 2.4 million tonnes of meat, 
compared to 2 million tonnes by Brazil and 1.5 million by 
Australia (USDA, 2015). These three countries accounted 
for 58.7 per cent of all the beef exports in the world. India 
accounted for 23.5 per cent of global beef exports, 
fetching as much as $4.8 billion in 2014. However, India 
meat exports have been majorly dominated by buffalo 
meat (Birthal et al., 2006; Kumar, 2010). The contribution 
of bovine meat in the total foreign exchange earnings 
from the livestock sector was about 70.5 per cent by TE, 
2007,  nearly 9-times of the exports in the TE 1982 
(Kumar, 2009). Despite the enormous foreign revenue 
accruing from meat exports, piggery production remains 
largely a neglected livestock enterprise even though it has 
great potential for augmentation of meat exports and 
supporting the livelihoods of millions of small and 
marginal landless famers. The subsector faces a number 
of setback (Anonymous, 2011) namely; insufficient 
numbers of quality pigs for the fattener farmers as well as 
to the markets; religious taboo attached with pork 
consumption limits marketing of pork, negligible usage 
of quality inputs in pig farming; lack of adequate support 
from development and financial bodies to establish pork 
based industries; and absence of supportive industries in 
and around the areas where pigs are reared hence by- 
product utilization suffers a setback. Therefore, in light of 
shrinking land and water availability as well as threats 
from the changing climatic conditions, India must step up 
now to develop and execute policy strategies to address 
the issues in order to bridge the gap between demand and 
supply of pork or else, other countries, taking the 
advantage of WTO, shall make inroads into a sector that is 
so inextricably linked with the economic condition of 
rural poor in the country. It is against this background that 
the current study was undertaken with the following 
specific objectives namely; (i) to study the region-wise 
compositional changes and state-wise growth trends in 
pig population (ii) to analyse the growth performance of 
pig meat output and productivity (iii) to study the export 
growth and instability of pig meat in relation to other 
livestock meats (iv) to determine the factors influencing 
pig meat exports from India.

METHODOLOGY
State-wise quinquennial time series data on pig 

population were obtained from various Indian livestock 
census reports of the last seven censuses viz; 1982, 1987, 
1992, 1997, 2003, 2007, and 2012. State-wise pig meat 
output data were collected for 29 years (1984-85 to 2013-
14) from various publications of the Basic Animal 
Husbandry Statistics reports published by Ministry of 
Agriculture, Government of India while data on export 
value, quantity and unit values of pig meat was obtained 
from the FAO STAT database for a period of 1980-81 to 
2013-14. To access the impact of liberalization of 
livestock markets on pig meat production, the study 
period was trifurcated into the pre WTO (1984-85 TO 
1994-95), the post WTO (1996-97 to 2013-14) and the 
overall period (1984-85 to 2013-14). To understand the 
region-wise population and production variations, India 
was divided into four regions comprising different states 
viz, Northern (Punjab, Haryana, Himachal Pradesh and 
Uttar Pradesh), Southern (Karnataka, Andhra Pradesh, 
Tamil Nadu Kerala), Western (Rajasthan, Gujarat, 
Maharashtra, Madhya Pradesh) and Eastern (Bihar, West 
Bengal, Assam, Orissa). Data examination involved 
tabular analysis and the exponential growth model was 
used to compute compound annual growth rates in pig 
meat output. The point to point inter-census growth rates 
for pig population were computed using the formula 
below:

[In(Pt/Po]/t -1G = {e  }X 100
thWhere; P  = pig population in the i  period, P = pig t o

population in the base year, r = compound growth rate and 
t is time in years.
Instability index

Cuddy Della Valle Instability index (Cuddy and 
Della Valle, 1978) was applied to measure export 
instability in pig meat exports. 

Multiple linear regression 
A stepwise multiple linear regression model using 

Ordinary Least Squares (OLS) technique was fitted to 
understand the factors determining pig meat exports from 
India. The explanatory power of the function was 

The 

The Cuddy Della Valle 
index corrects the coefficient of variation is as follows:

2 0.5I=CV*(1-R )
Where, I is the Cuddy-Della Valle Index, i.e., the 
corrected CV.

CV= is the coefficient of variation defined as the ratio 
2of sample standard deviation to its mean R = is the 

corrected coefficient of determination of the log linear 
trend function that fits the time series. If the F-test is 
significant at 5 per cent, then the Index is calculated using 

2R , otherwise the coefficient of variation (CV) is chosen to 
measure the instability index. For the current study, the 
instability indexes for the different livestock meats 
(export) quantity, value and unit value were computed 
during the pre-liberalization period (1980-81 to 1994-95), 
post–liberalization period (1995-96 to 2013-14) and 
overall period (1980-81 to 2013-14)
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adjudged in terms of R square and significance of the 
regression coefficients based on standard errors.  
Multiple linear regression model applied was

Y  = â  + â  X  + â  X  + â  X  . . . . . . â X + Ut 0 1 1 2 2 3 3 8 8

The variables were considered for a period of 10 years 
(2003-04 to 2013-14).

 Y = 
X  = Domestic pig meat production (000 tonnes)1

X  = Institutional credit flow to agriculture sector 2

(crores)
X  = 3

(crores)
X  = 5

X  = 6

X = GDP per capita of importing country (US$)7

U = Random error term.
â  = intercept and 0

â , â , â3  . . . . . . â  are the respective partial regression 1 2 8

coefficients.
RESULTS AND DISCUSSION
Composition of Pig Population in India

The all India absolute pig population depicted a 
declining trend (Table 1). The pig population declined 
from 8.97 million in 1982 census to 1.07 million by 1997 
census however, by the 2003 census, pig population 
recovered and registered a drastic increase in population 
which was maintained till the 2012 census. The region-
wise trends in pig population revealed that the eastern 
region registered the highest pig population in all the 
various censuses. This is because 82 per cent of the 
smallholder farmers in the eastern region rear pigs to 
supplement their livelihood (Kumar et al., 2007). The pig 
population in eastern India increased from 2.98 million in 
1982 to 3.21 by 2012 census largely due to the gain in the 
share of crossbred pig population in various censuses. The 
northern region depicted drastic decline in pig population 
after the 1997 census. The absence of remunerative 
marketing support and infrastructure to sell pig meat and 
its products could have discouraged the farmers from 
increasing their stocking rates for pigs (Birthal et al., 
2006). The pig population in the southern and western 
regions depicted a dismal and declining trend over the 
different censuses. The all India pig trend revealed that 
indigenous pigs dominated the pig population in India. 
However, the share of indigenous pigs in total pig 
population declined from 91.2 per cent in 1987 to 82.1 per 
cent by 2012 census due to the gradual replacement of 
indigenous pigs with crossbred majorly in the 
northeastern region.  A similar declining trend in 
percentage shares was observed across the different 
regions in the various census also. The eastern region 
possessed the largest population of indigenous pigs, 
followed by the northern region while the lowest 
indigenous pig population was registered in the western 
region. The observed high concentration of indigenous 

Where;
Total pig meat exported (tonnes)

Government expenditure on animal husbandry 

International price of pig meat (US $/tonne)
World pig meat production (tonnes)
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pig population in the eastern region is due to, the tribal 
people's preference for indigenous pig meat over 
crossbred and the premium price paid for it by urban 
consumers; induce the pig producers to continue to rear 
the indigenous pigs in states like Meghalaya and 
Nagaland (Kumar et al., 2007). On the other hand, the 
crossbred pig population depicted an increasing trend in 
absolute and percentage terms. The all India crossbred 
population raised from 0.63 million in 1982 to 1.27 
million by 2012, increasing its share in total pig 
population from 7.02 to 17.9 per cent during the same 
period. The northern region registered the highest 
crossbred pig population but only up to the 1997 census, 
when the eastern region surpassed it crossbred pig 
population. After the 1997 census, the northern region 
depicted a declining trend in crossbred pig population 
while the eastern region showed a rising trend. The 
crossbred pig populations in the western and southern 
regions depicted rising but marginal values during the 
different censuses. 
Growth of Pig Population

At the all India level (Table 2), total pig population 
registered negative growth in all the different inter-census 
periods, with exception of the Period-II (1987-92). The all 
India total pig population growth rates were -0.30, -0.54, -
2.63,-3.78 and -2.67 per cent per annum for inter-census 
periods 1982-87, 1992-97, 1997-2003, 2003-07 and 
2007-12. The indigenous pig population registered a 
much fast decreasing growth than the crossbred pig 
population due to the high preference of indigenous pork 
over the years which put pressure on the existing 
indigenous pig population with no concurrent steps to 
address the same (Anonymous, 2011). The challenge 
therefore is to reduce this declining growth trend by 
application of up to date science, technology and 
development measures. At the region level, positive 
growth rates in crossbred pig population were observed 
across different states only up to the 1992-97 inter-census 
period, afterwards, all regions registered negative growth 
rates in pig population. The impressive positive growth 
rates registered in Uttar Pradesh and Haryana between the 
years 1982-87 and 1992-97 inter-census periods could 
have boosted the observed positive growth in the northern 
region while the positive growth experienced in the 
eastern region for the 1982-87 and 1987-92 inter-census 
periods was on the account of positive growth registered 
in Assam and West Bengal states. The all India indigenous 
pig population plummeted from 0.47 per cent per annum 
in 1982-87 to -3.23 per cent by 2007-12 inter-census 
period due to the negative growth recorded for indigenous 
pig population in all states between the years 1992-97 and 
2007-12 inter-census periods. Punjab state in the north, 
Kerala in the south, Madhya Pradesh in the west and Bihar 
in the east recorded that highest decline in population 
growth. Between inter-census periods 1982-87 and 1992-
97, most states in various regions posted positive growth 
rates for crossbred pigs. Haryana state in the north, 

Andhra Pradesh in the south, Rajasthan and Madhya 
Pradesh in the south and Assam in the east registered the 
highest growth rates in crossbred pig population during 
the same period. 
Growth Trends in Pig Meat Output and Productivity

During the Period-III (1984-85 to 2013-14), the all 
India (Table 3) pig meat output grew at impressively 9.82 
per cent per annum. The southern and northern regions 
registered the most impressive growth rates during the 
study periods due to the high shares and growth rates in 
crossbred pig population in these regions. In the southern 
region, Karnataka and Kerala states registered the highest 
growth while in the northern region, Uttar Pradesh and 
Haryana states registered the highest growth rates in pig 
meat output. The eastern region post negative growth 
during Period-I (1984-85 to 1994-95) however, growth 
improved to a positive position of 2.4 per cent per annum 
during Period-II (1994-95 to 2013-14). The high negative 
growth registered in the eastern region during Period-I 
was due to a large negative growth registered in Bihar 
state. However, strong positive growth from Assam and 
Manipur states during the second period could have 
improved pig meat production in the eastern region. Also 
the observed high growth rates in pig meat output 
registered during the second period (1994-95 to 2013-14) 
resulted from market liberalization of the livestock sector 
in India which improved market access for pig meat 
exports. The all India pig meat productivity drastically 
plummeted from 9.47per cent in first Period-I (1984-85 to 
1994-95) to 1.75 per cent during Period-II (1994-95 to 
2013-14). Nonetheless, the strong positive growth in pig 
meat yield registered during period I was on the account 
of high productivity in Kerala (6.61per cent) and 
Pondicherry (6.36 per cent) states in the southern region 
and Rajasthan and Maharashtra states in the western 
region. The northern region registered negative growth in 
productivity during period I majorly due to the negative 
growth in Punjab state while the marginal growth in pig 
meat productivity experienced in the eastern region 
during Period-I was due to negative growth in Bihar, 
Assam and Manipur states. During Period-II (1994-95 to 
2013-14), most states registered dismal positive or 
negative growth in productivity which in turn decreased 
productivity growth in Period-III (1984-85 to 2013-14). 
Export Composition of Livestock Meat in India 

India's meat exports are dominated by Carabeef in both 
value and quantity terms (Table 4). Overall, the post 
liberalization period (TE 1995 to 2014) registered higher 
shares of  meat exports compared to the pre-liberalization 
period (TE 1982 to 1994). The contribution of Carabeef 
exports in value terms increased from 64.8 per cent in TE 
1982 to 71.1 per cent by TE 2014. However, the export 
value of mutton in total meat exports depicted a declining 
trend during the study period. The share of mutton exports 
which peaked at 30.1 per cent in TE 1985, declined 
gradually and reached 4.1 per cent by TE 2014. A similar 
trend was also observed for beef exports which plunged 
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State/ India Crossbred pigs Indigenous pigs

Period 
I

Period 
II

Period 
III

Period
IV

Period 
V

Period 
VI

Period 
I

Period 
II

Period 
III

Period 
IV

Period
 V

Period 
VI

Northern 6.08 6.97 6.97 -23.7 -6.11 8.02 2.36 3.18 1.02 -6.17 -9.45 -1.48
Uttar Pradesh 1.97 7.56 4.85 -18.9 -4.49 10.0 1.72 2.49 0.93 -4.23 -10.0 -1.41
Punjab - -10.8 7.39 -24.8 1.61 6.72 - 14.2 -6.97 -18.0 -5.22 1.49
Haryana 6.38 12.1 10.9 -35.9 4.68 2.59 5.95 7.31 3.03 -25.6 0.92 -2.86
Southern 0.47 9.67 8.66 -3.93 -5.78 3.66 -1.09 -0.41 -0.70 -7.55 -3.32 -3.41
Tamil Nadu -10.7 -1.59 15.8 14.4 -14.8 7.10 -0.70 0.37 -2.42 -14.2 -0.67 -10.2
Andhra Pradesh 16.2 15.5 4.22 -12.0 -10.2 -1.47 -2.23 -3.46 2.67 -4.50 -4.67 -2.19
Karnataka -6.17 9.63 5.64 -14.3 3.26 10.3 - 4.23 0.75 -4.03 -2.55 0.55
Kerala 3.13 - 25.2 3.47 -0.40 0.40 1.19 0.00 -18.1 -10.4 -19.1 -11.1
Western 17.7 14.2 9.73 -2.40 22.6 -15.8 -0.81 8.50 -1.87 -0.27 -9.63 3.58
Rajasthan 6.58 6.40 4.84 8.06 45.2 -35.0 - 3.96 3.74 1.62 -2.02 -4.97
Madhya Pradesh 16.4 - 17.7 - -13.9 -2.64 - 4.03 -13.7 -1.02 -11.4 -1.76
Gujarat - -2.64 5.15 -2.33 43.6 -5.46 - -0.43 0.85 6.05 -0.95 0.77
Maharashtra - - 8.20 -11.7 -12.2 25.2 - 4.61 8.59 -4.51 -5.41 -1.78
Eastern 1.48 16.4 -4.84 15.4 -1.21 1.73 0.39 4.87 -3.08 2.57 -0.46 -5.94
Bihar - 2.29 2.06 -1.32 4.99 -8.29 - 1.54 -4.07 -6.36 -1.54 1.02
Orissa 24.5 - -2.33 3.71 -6.66 -10.7 - -0.21 0.65 -0.96 1.58 -14.7
West Bengal 0.00 0.70 -18.7 14.5 -8.09 5.39 - 4.88 -2.24 9.87 -8.99 -5.12
Assam 2.13 30.2 -2.76 13.5 2.66 1.86 2.09 13.6 -5.05 5.06 6.50 -6.64
India 4.46 10.3 4.00 -5.41 0.30 0.22 0.47 3.81 -1.20 -2.19 -4.43 -3.23

State/ India Total pig

Period I Period II Period III Period IV Period V Period VI

Northern 1.16 3.81 2.22 -9.15 -9.10 -0.23
Uttar Pradesh 1.75 3.14 1.54 -6.14 -9.98 -0.24
Punjab -15.7 1.02 -1.01 -21.3 -2.16 4.24
Haryana 6.09 8.96 6.29 -27.9 2.23 -1.07
Southern -0.93 0.18 0.13 -7.12 -3.63 -2.45
Tamil Nadu -0.97 0.33 -1.95 -12.0 -2.42 -8.31
Andhra Pradesh -1.66 -2.11 2.85 -5.29 -5.09 -2.14
Karnataka - 4.70 1.28 -5.08 -2.07 1.65
Kerala 1.38 0.00 -8.34 -2.89 -4.94 -1.04
Western -4.50 8.70 -1.27 -0.42 -5.83 0.18
Rajasthan - 4.10 3.81 2.08 -9.17 2.63
Madhya Pradesh - 3.94 -12.5 -0.92 -11.6 -1.94
Gujarat 2.67 -0.50 0.99 5.79 1.53 -
Maharashtra 2.03 2.40 8.56 -4.99 -5.72 -0.06
Eastern 0.42 5.79 -3.26 4.12 -0.58 -4.56
Bihar - 1.56 -3.89 -6.17 -1.22 0.56
Orissa - -0.20 0.61 1.92 -1.56 -14.5
West Bengal - 4.45 -3.34 10.1 -8.93 -4.48
Assam 2.09 16.3 -4.53 7.36 5.33 -3.94
India -0.30 4.45 -0.54 -2.63 -3.78 -2.67

Table 2: Growth of pig population in India: 1982-2012

Cont... (Table 2)

Period I: 1982-87 Period II: 1987-92, Period III: 1992-97, Period IV: 1997-03 Period V: 2003-07 Period VI: 2007-12

from 10 per cent in TE 1997 to 0.5 per cent by TE 2014. The 
export value for chevon and poultry meat depicted a 
gradually rising trend however; their shares were very 
marginal (less than 1 per cent) during the study period. The 
share of pig meat in total meat exports in value and quantity 

terms was meager. The contribution of pig in value terms 
plummeted from 0.74 per cent in TE 1988 to 0.16 per cent 
while in quantity terms, the contribution of pig meat to total 
meat exports decreased from 1.03 per cent in TE 1988 to 
0.06 per cent by TE 2014. The quantity contribution for 
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State/ India Output (per cent per annum) Productivity (per cent per annum)

Period I Period II Period III Period I Period II Period III

Northern 4.70 5.59 6.03 -4.56 0.01 -0.15
Uttar Pradesh 6.49 6.30 6.51 0.08 -0.41 -0.24
Himachal Pradesh -1.31 -10.2 -2.33 1.39 -2.59 -1.26
Punjab -10.7 -1.38 -4.49 -11.2 1.23 0.37
Haryana 10.3 7.26 7.58 0.73 0.58 0.55
Southern 18.8 10.7 11.2 3.96 -1.57 -0.96
Kerala 2.72 20.1 13.3 6.61 -2.12 -2.51
Andhra Pradesh 11.6 -0.42 3.35 0.34 -4.34 -2.52
Karnataka 15.2 10.6 13.1 2.20 -2.94 -1.44
Pondicherry 33.2 -11.1 -6.77 6.36 2.53 1.88
Western Region 6.63 0.55 1.00 2.75 -0.87 0.45
Rajasthan 20.9 -8.12 -4.59 3.78 -2.45 -0.04
Gujarat -36.7 12.2 9.22 0.00 0.14 0.09
Maharashtra -2.08 9.1 6.24 3.77 1.05 1.34
Madhya Pradesh -34.1 9.78 3.09 2.65 -0.68 0.72
Eastern -21.8 2.40 0.96 0.56 1.71 1.62
Bihar -37.1 2.70 0.01 -2.17 0.16 0.20
West Bengal 2.55 -2.33 2.34 8.96 0.94 1.14
Assam 7.66 9.34 10.3 -5.09 5.30 4.77
Manipur 2.61 12.2 10.2 -0.92 1.33 1.22
India -7.07 11.9 9.82 9.47 1.75 2.48

Table 3: Growth of pig meat output and productivity in India

Period I: 1984-85 to 1994-95, Period II: 1996-97 to 2013-14 Period III: 1984-85 to 2013-14

Year 
(TE)

per cent share of export value in total meat exports 
(US)

per cent share of export quantity in total meat 
exports

Carabeef Chevon Mutton Beef Poultry
meat

Pork Carabeef Chevon Mutton Beef Poultry
meat

Pork

Pre-liberalization period

1982 64.8 0.00 12.6 1.0 0.05 0.01 84.2 0.00 9.44 1.37 0.05 0.00

1985 51.9 0.00 30.1 0.6 0.03 0.04 70.9 0.00 23.6 0.82 0.03 0.00

1988 54.4 0.10 18.3 8.3 0.05 0.74 81.5 0.07 13.4 12.3 0.04 1.03

1991 56.7 0.07 14.6 9.5 0.21 0.01 89.2 0.05 10.5 15.0 0.19 0.00

1994 59.4 0.18 12.1 8.2 0.12 0.18 90.7 0.13 8.70 14.3 0.14 0.24

Post-liberalization period

1997 62.4 0.21 6.2 10.0 0.23 0.17 94.6 0.17 4.59 16.5 0.24 0.29

2000 66.6 0.17 6.0 4.8 0.14 0.06 94.6 0.13 4.98 6.66 0.13 0.06

2003 69.6 0.05 3.1 3.3 0.61 0.18 96.0 0.05 2.69 4.41 0.87 0.04

2006 70.0 0.06 2.1 4.2 0.19 0.14 97.7 0.05 1.61 6.43 0.29 0.16

2009 68.8 0.46 6.5 0.9 0.18 0.25 93.1 0.47 5.72 1.19 0.33 0.10

2012 73.4 0.01 1.7 0.1 0.28 0.07 97.7 0.01 1.32 0.09 0.74 0.03

2014 71.1 0.24 4.1 0.5 0.23 0.16 95.4 0.24 3.52 0.64 0.53 0.06

Table 4: Composition of meat exports from India (1980-2014)                                                                                                                                                                                    
(Per cent)

both mutton and beef exports depicted a declining trend 
while chevon and poultry meat exports exhibited dismal 
but increasing shares during the study period. 
Trends in export growth and Instability of meat 
exports

A perusal of Table 5 reveals that the growth of total 

meat exports in value terms was significant at 12.7 per 
cent per annum during the overall study period (1984-85 
to 2013-14) however; the second Period-II (1994-95 to 
2013-14) registered the highest growth rates for the 
different meat exports.  Mutton, Carabeef, poultry meat 
and pig meat registered positive growth rates during the 
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Year Carabeef Chevon Mutton Beef Poultry meat Pork Total meat

1980-94 5.35** 38.0** 25.4** -0.17 4.59 14.4 5.17**

1995-14 18.3** -5.47** 9.46 10.3** 50.5** 16.5** 16.8**

1980-14 14.1** 9.65** 13.5** 3.98** 21.1** 21.8** 12.7**

CAGR of meat exports (Export value) 

CAGR of meat exports (Export quantity) 

1980-94 7.11** 40.4** 32.3** -0.86 23.6** - 5.26**

1995-14 11.7** -11.9** 8.13 7.17** 21.4** 6.90 11.6**

1980-14 11.4** 7.16** 14.4** 2.15 21.2** 2.18 10.5**

Table 5: Growth of meat exports from India
(Per cent per annum)

** Significant at 5 per cent

study period. The growth of chevon drastically declined 
from 30.4 per cent during Period-I to -5.47 per cent per 
annum during Period-II. The observed drastic decline in 
the value of chevon exports could have resulted from the 
ad-hoc export prohibitions put forward by government of 
India to ensure local availability to domestic consumers 
(Kumar, 2009). In quantity terms, total meat exports 
registered positive and significant growth rates during the 
study period. Poultry meat and Carabeef registered the 
highest growth among all the meat exports. The negative 
growth recorded in the quantity of chevon exports during 
period II could have resulted into the negative growth 
rates observed for its export value. The growth 
performance of pig meat in quantity terms was not 
impressive during the study period since its growth during 
the second and third period were not statistically 
significant at 5 per cent.  

The export instability in value terms (Table 6) 
depicted a mixed pattern however; export instability of 
different meat exports was relatively lower during the 
Period-I (1984-85 to 1994-95) compared to Period-II 
(1995-96 to 2013-14). The highest export instability in 
meat exports was recorded during Period-III (1984-85 to 
2013-14). Mutton exports were most stable during while 
pig meat exports were least stable during Period-I 
however during Period-II all meats with exception of beef 
and pig meat became highly unstable. During Period-III, 

poultry meat and chevon registered the highest export 
instability while beef and mutton were most stable. The 
export instability in quantity terms revealed a similar 
trend as export value. Chevon exports registered the 
highest instability during Period-II and III while pig meat 
exports were moderately stable during the same period.  
As far as instability in export unit values is concerned, pig 
meat registered the highest instability while mutton was 
most stable during the study period. The adhocism 
adopted in the trade of livestock products may be partly 
attributed for the observed volatility in their export.
Factors Determining Pig Meat Exports

The results of stepwise linear regression model (Table 
7) revealed that pig meat exports from India were 
positively and significantly influenced by private 
investment in agriculture, government expenditure on 
animal husbandry, institutional agricultural credit and the 
Gross domestic product of the importing country. 
Commercial piggery production is a capital intensive 
enterprise, majorly requiring high expenditures on feeds 
and health care, therefore availability of affordable credit 
would enable famers to access the vital production inputs 
while increased government expenditure on animal 
husbandry would enhance research aimed at introduction 
of geographically adapted breeds, that are high yielding 
and disease resistant. Private investment needs to be 
encouraged especially in the value addition segment to 

Product Export value (000 US$) Export quantity (000 MT) Unit value (US$/tonne)

Period I Period 
II

Period 
III

Period I Period 
II

Period 
III

Period I Period 
II

Period 
III

Buffalo meat 28.9 100.7 144.0 33.6 52.6 93.9 8.61 42.8 39.1
Cattle meat 79.3 40.8 68.3 83.3 54.7 72.6 24.4 34.9 32.7
Goat  meat 61.3 160.7 195.8 54.3 140.4 162.7 - 47.3 33.1
Sheep  meat 18.5 88.3 91.4 22.4 60.9 55.8 9.77 41.3 31.8
Poultry  meat 46.7 134.7 196.9 87.1 95.2 153.2 69.4 66.3 74.8
Pig  meat 146.8 89.6 128.8 - 65.9 61.2 51.7 111.7 89.5
Total meat 24.1 95.6 135.0 25.9 52.2 90.8 11.3 42.4 40.4

Table 6: Instability of meat exports from India 

Period I: 1984-85 to 1994-95, Period II: 1996-97 to 2013-14 Period III: 1984-85 to 2013-14
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improve and increase pig meat and by-product 
processing. Lastly the government should focus on 
finding regional markets from neigbhouring emerging 
economies since most of them have had rising economic 
growth in the past years.
CONCLUSIONS AND POLICY IMPLICATIONS

The study analysed the production and export 
performance of the piggery sector. The study has revealed 
that India's pig population is largely dominated by 
indigenous pigs implying that the future growth in pig 
meat production shall come largely from gradual 
replacement of low-yielding indigenous pigs with fast 
maturing and high yielding crossbreds. The total pig 
population in India registered negative growth in all the 
various inter-census periods, emanating from the 
declining growth trend in crossbred pig population trend 
after 1992-97 inter-census period hence development of 
regional breeding centres for timely supply of crossbred 
piglets at affordable prices should be expedited across the 
various regions of the country to enhance increased 
uptake of the improved breeds by famers. The growth of 
pig meat productivity depicted a dismal and declining 
trend during the study period therefore yield enhancing 
measures such as crossing the indigenous pigs with exotic 
germplasm, disease control and improved feeding should 
be taken up to improve pig meat yields. As far as meat 
exports are concerned, the contribution of pig meat 
exports in total meat exports was found to be very meager 
in both value and quantity terms while the growth of pig 
meat exports in quantity term was also non significant 
during the study period. On the other hand, pig meat 
exports exhibited high instability in value and quantity 
terms. The factors that significantly influenced pig meat 
exports were institutional credit, government expenditure 
on animal husbandry, private investment in agriculture 
and Gross domestic product of the importing country. 
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INTRODUCTION 
 Indian retail industry has shown a remarkable 

increase in the recent years. It has grown as the fifth 
largest in the world. The changing status of the Indian 
consumers led to change in their tastes and preferences. 
Indian organized retail sector can be classified based on 
clothing, textiles and fashion accessories, jewellery, 
watches, footwear, health and beauty care products, 
pharmaceut ica ls ,  consumer  durables ,  home 
appliances/equipment, mobile handsets accessories and 
services, furnishings, utensils, furniture home & office, 
food and grocery, out of home food services, books, music 
and gifts and entertainment. Among the different 
segments of the retail industry, food and grocery retail 
occupied about 60 per cent (Deloitte Report, 2013) in the 
organized retail in India. 

Grocery has three components namely branded 
grocery products (including packaged foods, soaps and 
detergents, toiletries and household items), dry 
unbranded grocery (including grains and cereals) and 
fresh grocery (including fruits and vegetables, meat and 
dairy products) (Anonymous, 2000). The local kiryana 
stores had maintained a strong base in the food and 

grocery sector in India. They were able to satisfy the entire 
needs of the family of the Indian household.  But the 
change in socio- economic status of the consumers, 
change in tastes, increase in the number of dual career 
couples, increasing disposable income, change in 
consumption patterns, net savvy youth who prefer new 
things, increased use of credit cards, etc.  led to the entry 
of organized retailers in India.  Hence food and grocery 
sector had taken a dramatic change from a local kiryana 
stores, mandis to supermarkets and hypermarkets.
Retail Service Quality 

The mushrooming of retail stores and the entry of 
MNCs in single branded retail generated the need for 
identifying a tool to evaluate the service of these stores. 
Customers are the most important stakeholders in the 
retail sector. Customers who are satisfied will repeatedly 
visit the store and they will serve as the mouth piece of 
advertisement for the store. Hence, measuring the service 
rendered by the retail store (service quality) will serve as a 
good parameter in evaluating the performance of the retail 
stores. The services rendered by the firm influence the 
customer satisfaction, buying behavior of customers, 
retention of customers and ultimately the sales of the firm. 
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Service quality is perceived as a tool for increasing value 
for the consumer and as a means of positioning in a 
competitive environment (Mehta et al., 2000), for 
ensuring consumer satisfaction (Sivadas and Baker-
Prewitt, 2000), and also retention, and patronage (Yavas 
et al., 1997).The Service quality parameter was measured 
using SERVQUAL developed by Parasuraman et.al. 
(1988). Several studies subsequently employed 
SERVQUAL to measure service quality and to assess the 
validity and reliability of the scale across a wide range of 
industries and cultural contexts (Carman, 1990; Finn et 
al.,  1991; Gagliano et al., 1994; Blanchard et al., 1994; 
Mittal et al., 1996; Zhao et al., 2002; Witkowski and 
Wolfinbarger, 2002; Wong and Sohal, 2003). 

Service quality in retailing was however different 
from any other product/service environment (Finn and 
Lamb, 1991; Gagliano and Hathcote, 1994). Hence 
Dabholkar, et al. (1996) created a new scale called Retail 
Service Quality (RSQ) exclusively for the retail firms 
with five dimensions and six sub-dimensions. This 
measure was a combination of 28 item scale consisting of 
17 items from Parasuraman et al. (1988) and 11 items 
from review and the qualitative research of Dabholkar et 
al. (1996). Thus Retail Service Quality Scale (RSQS) is a 
performance-based measure of service quality but 
specific to the retail context (Kaul, 2007). Retail Service 
Quality is the overall opinion of the customers about the 
services rendered by the individual stores. A service is an 
application of specialized capabilities by an economic 
agent (service provider) for the benefit of another 
economic agent (customer) (Ahn et al., 2009).  

The tastes and preferences of the consumers vary 
from country to country. Hence their service requirements 
also vary from one culture to culture. As per Kaul (2007), 
a scale for measuring retail service quality which should 
be comprehensive considering the Indian consumers. 
Hence it is essential to improve the retail service quality in 
order to suit its application in Indian condition. 
REVIEW OF 

 Among the six dimensions of retail service quality, 
physical appearance and policy had greatest impact on the 
overall service quality and the future consumption pattern 
of the department store chain Siu and Cheung. (2001). 
Cultural dimensions of the customers affect the retail 
service quality scale and policy dimension of the retail 
service quality scale was not fit for discount stores under 
US and Korean conditions  (Kim and Jin, 2002).  Service 
personnel of the supermarket were found to influence the 
customer's perception of service quality. Hence retail 
service quality scale of Vietnamese supermarket was a 
four factor structure comprising service personnel, policy, 
physical aspects and reliability. (Nhat and Hau, 2007). 
The three dimensions of retail service quality viz.

 (Yuen and Chan, 2010). It 

LITERATURE 

 
physical aspects, reliability and problem solving were 
positively related to customer loyalty to store, and the 
dimension, personal interaction was positively associated 
with customer loyalty to staff.

was found 

Malayasian business settings in the context of apparel 
specialty stores and it was associated with future 
consumption behavior in terms of the customers' intention 
to visit, purchase and recommend the stores to others. 
(Leen and Ramayah, 2011). Retail service quality scale 
should be modified and validated in the context of the 
specific retail setting being studied (Shucui, 2003). 
Moreover cultural and environmental variations 
((Malhotra et al., 1994; Herbig and Genestre, 1996; 
Furrer et al., 2000; Mehta et al., 2000; Kim and Jin, 2002; 
Zhao et al., 2002), industry setting and regional factors 
(Carman, 1990; Babakus and  Boller, 1992; Dabholkar et 
al., 1996; Furrer et al., 2000) need to be considered while 
applying the retail service quality scale. According to 
Kaul (2007) retail service quality scale in India was not a 
five factor structure and the dimensions, policy and 
reliability were not distinguished by the Indian 
consumers. Hence the objective of the study is to modify 
the retail service quality scale developed by Dabholker 
and validate it for a super market under Indian conditions. 
The reliability dimension of the original scale was not 
included. A new dimension namely product related 
service was included as the products of a store was itself a 
service. 
METHODOLOGY 

 A pilot study was conducted using the modified 
scale.  The results were subjected to exploratory factor 
analysis and reliability analysis (appendix). The new 
scale consisted of six dimensions viz. physical aspects, 
(as in original scale) inspiring confidence, courteousness 
(sub-dimensions in original scale), problem solving, 
policy (as in original scale) and product related services 
(Table 1). Normally the dimensions like inspiring 
confidence, problem solving and courteousness vary 
depending on the service personnel in the floor space. 
Besides, the factors like job satisfaction and emotional 
intelligence of the employees create the variation in their 
nature of service Product related services of a retail store 
were the services related to the product (availability of 
different brands of a product, different sizes of product).

that personal interaction and physical aspects 
were more important in increasing the customers of the 
discount stores, supermarkets and department stores of 
Khazakistan (Das et al., 2010). The retail service quality 
scale developed by Dabholker was found to be fit in 

. 

.  

 

Dimensions of final retail service 
quality

Number of items

Physical appearance 3

Inspiring confidence 4

Courteousness 2

Problem solving 4

Policy 2

Product related services 3

Total 18

Table 1: Dimensions of retail service quality
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The product related services vary according to the sales of 
the product and the requirements of the customers. The 
final instrument was tested on the sample of 300 
customers of a supermarket in South India. The six 
dimensions make up the retail service quality, and if they 
change the retail service quality also changes. Hence 
Retail service quality construct was considered as a 
formative construct. Moreover it was considered as a 
second order factor to the six dimensions.  The theoretical 
construct of retail service quality with six dimensions was 
tested using confirmatory factor analysis with partial 
disaggregation (Dabholker et al., 1996 as quoted from 
Bagozzi and Heatherton, 1994) using AMOS 20
RESULTS AND DISCUSSION 

 The instrument had a Cronbach value of 0.714 (Table 
2). It could be seen from the Figure 1 that the regression 
weight of the items of the five dimensions namely 
physica l  appearance ,  inspi r ing  conf idence ,  
courteousness, problem solving and policy were less than 
the product related services. This indicated that the 
influence of product related services on retail service 
quality was higher than the other five dimensions of the 
Retail Service Quality. This further confirmed that the 
product related dimension strongly contributed to the 
retail service quality of the supermarket than the other five 
dimensions. The regression weights between the items 
and the dimension showed the weights of the items in 
measuring their respective dimension. The items 
contributed to five dimensions except product related 
services were very high. This indicated that the items of 
the five dimensions were able to measure them 
completely. But, the components of product related 
dimensions were not able to measure its effect 
completely. This indicated that some more items could be 
added to measure the product related services. 

The values of model fitting indices namely 
CMIN(÷²), CMIN/DF, Normed Fit Index (NFI), 
Comparative fit index (CFI), Root Mean Square Error of 
Approximation (RMSEA) found to be significant (Table 
3).  A lower chi square value (CMIN) and higher CFI and 
NFI values indicated the fitness of retail service quality. 
The value of RMSEA (0.02) was less than 0.05. It showed 

that the model was good fit with the sample as confirmed 
by Browne and Cudeck (1993). PCLOSE or the 
probability value close to the test of fit should be greater 
than 0.05 for the model to be fit with the population. The 
PCLOSE value for RSQ model was 0.746It confirmed 
that the value of RMSEA is good in the population.

Thus, the constructed model confirmed the 
dependency of retail service quality on the six dimensions 
and varied according to them. This implied that the retail 
service quality scale for a super market in an Indian 
condition could be of six dimensions physical 
appearance, inspiring confidence, courteousness, 
problem solving, policy and product related services.
CONCLUSIONS 

The existing scale for measuring the retail service 
quality need to be modified considering the factors like 
culture, sector for which the scale is to be used. An attempt 
had been made in the study to modify the existing retail 
service quality scale suiting to the Indian super markets. 
The study added new dimension viz; product related 
services to the retail service quality scale and the 
dimension reliability was eliminated. Confirmatory 
factor analysis was done to prove the construct validity of 
the retail service quality. Since the study was limited to 
the supermarket, it can be further probed in other 
segments of the retail industry. The product related 
services dimension could be strengthened by adding more 
items. The dimensions can be enriched by adding the 

Dimensions of Final 
Retail service quality

Number of 
items

Cronbach 
alpha

Physical appearance 3 0.658

Inspiring confidence 4 0.663

Courteousness 2 0.577

Problem solving 4 0.728

Policy 2 0.580

Product related services 3 0.997

Total 18 0.714

Table 2: Reliability of the retail service quality for 
supermarkets in India

0.246

0.291

0.264

0.223
0.124

0.348

0.707
0.779 0.727

0.703
0.732 0.788 0.578 0.141

RSQ

PA IC ICCOU PS POL PRO

i1 i2 i3 i4 i5 i6 i7 i8

Figure 1: Retail service quality model

RSQ -Retail Service Quality ,  PA- Physical Appearance,IC- Inspiring confidence
COU- Courteousness ,PS- Problem Solving, POL- Policy, 
PRO-Product Related Services, i1-i8 – Items   e1 to e8 – Residual error
E9 – Residual error , Numbers denote the path coefficients

Index Value

CMIN( ÷²) 9.846

CMIN/DF 1.094

NFI 0.966

CFI 0.997

RMSEA 0.02

PCLOSE 0.746

Table 3: Model fit summary of RSQ model
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relevant items specific to the service sector. 
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Items Factor 
loadings

Mean SD

Physical appearance

The store has clean, attractive, and convenient physical facilities 0.743 3.94 0.290

The layout of the store makes it easier for customers to find what they need 0.755 3.97 0.202

The layout at this store makes it easy for customers to move around in   the store 0.814 3.98 0.156

Inspiring confidence

Employees in the store have the knowledge to answer customers' Questions 0.530 3.88 0.385

The behaviour of employees in the store instils confidence in customers 0.789 3.92 0.300

The employees in the store give prompt service to customers 0.721 3.90 0.327

The store gives customers individual attention 0.665 3.92 0.319

Courteousness

Customers feel safe in their transactions with this store 0.797 3.83 0.402

Employees in the store are consistently courteous with customers 0.733 3.95 0.245

Problem solving

Employees in this store treat customers courteously on the telephone 0.562 3.02 0.158

The store willingly handles returns and exchanges 0.805 3.15 0.365

When a customer has a problem, the store shows a sincere interest in solving 
it

0.699 3.17 0.388

Employees of the store are able to handle customer complaints directly and 
immediately.

0.831 3.21 0.420

Policy

The store has operating hours convenient for all their customers 0.823 3.92 0.271

The store accepts all major credit cards 0.546 3.03 0.241

Product related services

The store has all product ranges 0.992 2.79 1.219

The store has all brands of products 0.993 2.78 1.222

The store has products in all required sizes 0.990 2.81 1.214

APPENDIX
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ABSTRACT
Market integration of agricultural product has been widely used to indicate overall market performance. Hence the study was under 
taken to test market integration of wholesale prices of Cotton among major Cotton producing states in India. The major states 
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Karnataka states. Results revealed that, all the Cotton price series are non-stationary at level and become stationary after first 
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INTRODUCTION
India is the second largest producer of cotton in the 

world after China accounting for about 18 percent of the 
world cotton production. It has the distinction of having 
the largest area under cotton cultivation in the world 
ranging between 12.2 million hectares and constituting 
about 25 percent of the world area under cotton 
cultivation and having productivity of 518.03 kilograms 
per hectare as per Cotton Advisory Board and Cotton 
Corporation of India data 2012-13. Across India cotton 
cultivation is a very important part of the Indian agrarian 
landscape and provides sustainable livelihood to a 
sizeable population in India. It is estimated that more than 
5.8 million farmers cultivate cotton in India and about 40-
50 million people are employed directly or indirectly by 
the cotton industry. 

Cotton is mainly concentrated on states like Gujarat, 
Rajasthan, Maharashtra, Madhya Pradesh, Andhra 
Pradesh, Karnataka, Tamil Nadu, Odisha etc. These states 
are controlling the production and marketing of cotton in 
whole India to a great extent. Good communication 
between markets is a great method for Integration. Behura 
and Pradhan (1998) analyzed the relationship between 
prices of marine fishes for six markets in Orissa by using 
co integration model and found out that out of all the six 
markets, the price series between Cuttack and Paradip 

were co-integrated due to good communication facilities.  
In this context market integration should be checked in 
order to evaluate the price movement in each markets and 
also for making appropriate policy recommendations. 
Spatial market integration of agricultural product has 
been widely used to indicate overall market performance. 
Faminow and Benson (1990) noted that studies of spatial 
price relationships for agricultural commodities have 
been widely used to indicate market performance, 
without consideration of intraregional transportation 
costs. In an analysis of short- and long-run integration 
among Canadian hog markets, the authors found possible 
market inefficiencies, which they attributed to substantial 
institutional change in the industry. Sexton et al. (1991) 
found that information of spatial market integration thus 
provides indication of competitiveness, the effectiveness 
of arbitrage and the efficiency of pricing. If   markets are 
not integrated, the correct price signals will not be 
transmitted though the marketing channels. As a result of 
this, farmers will not be able to specialize according to 
long term comparative advantage and the gain from trade 
will not be realized. Therefore the present study has 
undertaken to study the Market Integration of major 
cotton producing states in India.
METHODOLOGY

For study purpose the major Cotton producing states 
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 Pt  =  S Õ P  +  µ  +  ât  +  åt;  (t  =  1,  2,  2…………T)k
i=1

in India were selected viz. Rajasthan, Gujarat, Madhya 
Pradesh, Maharashtra, Odisha, Andhra Pradesh, 
Karnataka and Tamil Nadu. As per the records available 
the time series data on monthly average prices of Cotton 
for the period from  January 2004 to August 2015 was 
collected from AGMARKNET website of respective 
markets.
Augmented Dickey-Fuller Test (ADF)

Before analyzing any time series data testing for 
stationarity is per-requisite so for that ADF test has been 
conducted. An Augmented Dickey-Fuller test (ADF) is 
the test for the unit root in a time series sample. If the 
series is found to be non-stationary, the first differences of 
the series are tested for stationarity. The number of times 
(d) a series is differenced to make it stationary is referred 
to as the order of integration I (d).
ADF unit root test are based on the following three 
regression forms:
1) Without constant and trend ? Y  = ? Y  + ut t-1 t

2) With constant ? Y  = á + ? Y + ut t-1 t

3) With constant and trend ? Y  = á + âT + äY + ut t-1 t

The hypothesis is : H0: ä = 0 (Unit root) H0: ä not equal to 

0
t* > ADF critical value then accept the null hypothesis, 
that is unit root exists.
t* < ADF critical value then reject the null hypothesis, that 
is unit root does not exists.
Johansen's Multiple Co-integration Tests

Johansen's Multiple Co-integration test is employed to 
determine the long run relationship between the price 
series. Johansen (1988) has developed a multivariate 
system of equations approach, which allows for 
simultaneous adjustment of both or even more than two 
variables. The multivariate system of equations approach 
is more efficient than single equation approach as it 
allows to estimate the cointegration vector with smaller 
variance. The second advantage of the multivariate 
approach is that in the simultaneous estimation it is not 
necessary to presuppose endogeneity of either of the 
variables.

Following Johansen, the ML method of cointegration 
briefly outlined. If P  denotes an (n×1) vector of I(1) t

prices, then the k-the order vector autoregressive (VAR) 
representation of P  may be written as :t

The procedure for testing cointegration is based on the 
error correction representation of P given byt 

  

Where Ã = -(I-∏ -……-∏); i =1,2,…,k-1; ∏=-( I-∏ -i 1 t 1

……-∏); Each of  ∏ is an n× n matrix of parameters; å  is k 1 t

an identically and independently distributed n 
dimensional vector of residuals with zero mean and 
variance matrix,  Ùå; µ is a constant term and t is trend.  
Since P  is I(1),but Ä P  and Ä P variables are I (0), t-k t  t-1 

equation (2) will be balanced if  P  is I(0). So, it is the ∏ t-k

matrix that conveys information about the long run 

relationship among the variables in P . The rank of ∏, r, t

determines the number of cointegrating vectors, as it 
determines how many linear combinations of P  are t

stationary. If r = n, the prices are stationary in level. If r=0, 

no linear combination of P  are stationary.  If 0 < rank (∏) t

= r < n, and there are n × r matrices á and â such that ∏ = 
áâ`, then it can be said that there are r cointegrating 
relations among the elements of P . The cointegrating t

vector â has the property that â` P  is stationary even t

though P  itself is non- stationary. The matrix á measures t

the strength of the cointegrating vectors in the ECM, as it 
represents the speed of adjustment parameters. Two 
likelihood ratio test statistics are proposed. The null 
hypothesis of at most r cointegrating vector against a 
general alternative hypothesis of more than r 
cointegrating vectors is tested by the Trace statistics (ë-
trace) = -T (1-ë )i

The null of r cointegrating vector against the 
alternative of r+1 is tested by the 

Maximum eigen value statistics (ë-max) = - T ln (1-
ë ).r+1

ë s are the estimated eigen values (characteristic roots) i 

obtained from the ∏matrix; T is the number of usable 
observations. The number of cointegrating vectors 
indicated by the tests is an important indicator of the 
extent of co-movement of the prices. An increase in the 
number of cointegrating vectors implies an increase in the 
strength and stability of price linkages.  
RESULTS AND DISCUSSION

Before conducting cointegration tests, we need to 
examine the univariate time series property of data and 
confirm that all the price series are non stationary and 
integrated of the same order. This is confirmed by 
correlogram as well as by using the Augmented Dickey-
Fuller [ADF] test developed by David Dickey and Wayne  
Fuller.  Table 1 reports the unit root results using ADF and 
for three equations i.e. no intercept, intercept and 
intercept with trend for level and first differenced price 

thseries under lag 5  selection. All the three equations 
indicate that null hypothesis of unit root could not be 
rejected for all price series as the absolute value of ADF 
statistics were well below the 95 percent critical value of 
the statistics. The results of ADF statistics establish that 
all the price series are integrated of the same order i.e. I 
(1), as the absolute values of ADF were well above the 95 
percent critical value of the test statistics. It can be safely 
concluded that all the price series at level are non-
stationary and they become stationary after first 
difference means that they are integrated of same 
order[I(1)]. Ghosh (2000) found that the prices of rice and 
wheat were non-stationary in levels but stationary in first-
differences implied that all the series of rice and wheat 
prices contain a single unit root and were integrated of 

∏

Ä  Pt  =  Ó  Ãi  Ä  Pt-1  +    P  t-k  +â + åtÕ
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order one, I(1) for both the periods.
Table 2 shows Johansen Co-Integration Trace test 

results. The trace test results show that, there are seven co 
integrating vectors and one common trend at the 5 per cent 
critical level because first seven statistical value of trace 
statistics [363.21, 285.53, 217.47, 165.70, 117.19, 
71.77and 32.69] were greater than their respective 5 per 
cent critical value [157.11, 124.25, 90.39, 70.60, 48.28, 
31.52 and 17.95] whereas the remaining one statistical 
value of trace statistics [3.22] is less than the respective 5 
per cent critical value [8.18]. The trace statistic results 
suggest that these eight price series were strongly co 
integrated and converge to long run equilibrium in the 
sense that the Cotton market system was stationary in 
seven directions and non-stationary in one direction. In 
other words, seven prices can be expressed in terms of the 
other one price, meaning that prices in eight Cotton 
markets are fully co integrated. It suggest that even 
though the markets were geographically dispersed and 
spatially segmented, spatial pricing relationships 
revealed that the prices were linked together indicating 
that all the Cotton markets were in the same economic 
conditions. Reddy (2012) studied market integration of 
chickpea market in India. The present study assesses the 
market integration of chickpea in India from 2003 to 
2010. Out of twelve markets, only three markets are 
cointegrated, indicating weak integration of chickpea 
markets in India. Megha et al. (2009) had examined 
whether the wheat market was integrated across states in 
India, and concluded that the market was integrated in the 
long run. This long run integration, however, did not come 
from the free flow of goods across states in the country, 
but from the sharing of similar production technologies 
by farmers across states.

Table 3 presents  Johansen co integration Johansen 
Co-Integration maximum Eigen value results .It also 
shows the same condition that there are seven co 
integrating vectors because the first seven statistical value 
of Max-Eigen value [77.67, 68.06, 51.77, 48.51, 45.42, 
39.08 and 29.47] are greater than their respective 5 per 
cent critical value [51.07, 44.91, 39.43, 33.32, 27.14, 
21.07 and 14.90] whereas the remaining one statistical 
value of Max-Eigen value [3.22] is less than the 

Market ADF test [ô]

Equation I Equation II Equation III

At level series
Andhra Pradesh 0.41

(0.74)
-1.17
(0.62)

-2.76
(0.26)

Gujarat 0.32
(0.71)

-1.12
(0.64)

-3.09
(0.12)

Karnataka 0.27
(0.69)

-1.27
(0.59)

-3.27
(0.08)

Maharashtra 0.38
(0.74)

-1.08
(0.65)

-3.37
(0.06)

Madhya Pradesh 0.26
(0.69)

-1.35
(0.56)

-3.37
(0.07)

Odisha 0.44
(0.76)

-1.02
(0.68)

-3.11
(0.11)

Rajasthan 0.14
(0.66)

-1.43
(0.52)

-3.45
(0.06)

Tamil nadu 0.09
(0.64)

-1.29
(0.58)

-3.02
(0.15)

st1  difference series
Andhra Pradesh -5.15

(<0.01)
-5.20

(<0.01)
-5.18

(<0.01)
Gujarat -5.6506

(<0.01)
-5.69

(<0.01)
-5.67

(<0.01)
Karnataka -5.90

(<0.01)
-5.93

(<0.01)
-5.91

(<0.01)
Maharashtra -6.36

(<0.01)
-6.40

(<0.01)
-6.38

(<0.01)
Madhya Pradesh -6.73

(<0.01)
-6.76

(<0.01)
-6.73

(<0.01)
Odisha -6.59

(<0.01)
-6.64

(<0.01)
-6.62

(<0.01)
Rajasthan -6.55

(<0.01)
-6.58

(<0.01)
-6.55

(<0.01)
Tamil Nadu -5.69

(<0.01)
-5.70

(<0.01)
-5.67

(<0.01)
Critical value of 
ô at 5 percent

-1.95 -2.88 -3.43

Critical value of 
ô at 1 percent

-2.58 -3.46 -3.99

Table 1: ADF test results

Figures in parentheses indicate 'probability' value at 95 percent 
significance

Null hypothesis
(H0)

Alternative
(H1)

Eigen value Test statistic Critical value at
5 percentage level

Results

r = 0 r=1 0.44 363.21 157.11 Reject H0
r≤1 r=2 0.40 285.53 124.25 Reject H0
r≤2 r=3 0.32 217.47 90.39 Reject H0
r≤3 r=4 0.30 165.70 70.60 Reject H0
r≤4 r=5 0.29 117.19 48.28 Reject H0
r≤5 r=6 0.25 71.77 31.52 Reject H0
r≤6 r=7 0.20 32.69 17.95 Reject H0
r≤7 r=8 0.024 3.22 8.18 Fail to reject H0

Table 2: Johansen co-integration trace test results
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respective 5 per cent critical value [8.18 ].  The Max-
Eigen value statistic results also suggest that these eight 
price series are strongly co integrated and converge to 
long run equilibrium in the sense that the Cotton market 
system is stationary in seven directions by having seven 
cointegrating equations.
CONCLUSIONS 

We can conclude from above results, that all the price 
series are non-stationary at level and become stationary 
after first differentiation, confirms that all the price series 
are integrated of same order [I(1)]. From market 
integration results, we can say that, all the Cotton state 
markets are co-integrated and converge to long run 
equilibrium. In order to improve integration situation 
among the markets, government should disseminate 
arrival and price information effectively and develop 
communication means within markets.
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INTRODUCTION
India is the fourth largest producer of natural rubber in 

the world by accounting for 8.1per cent of the global 
supply. The Indian rubber plantation sector is dominated 
by small holdings with an average size of 0.53 hectare 
which accounts for 90.5 per cent of the area and 93.5 per 
cent of the supply during 2012-13. The state of Kerala 
accounted for 87.6 per cent of the country's production 
during this period (Rubber Board, 2013). Among the 
major agricultural crops, natural rubber occupies a pivotal 
role in terms of cropping area as well as by accounting for 
a major share in agricultural income of the state (Rajesh, 
2015). 

The Indian Rubber Board came into being under the 
Rubber Act, 1947 as a corporate body with the primary 
objective of overall development of rubber industry in the 
country (Rubber Board, 2013). Since then the Rubber 
Board has made significant contribution to the rubber 
plantation industry with sustained research and 
development activities coupled with extension and 

advisory services for transfer of new technology to the 
field. However, the rubber marketing co-operatives 
promoted by the Rubber Board from early 1960s could 
not effectively reach the large number of small holder 
farmers who were mostly confined to the villages. 

To overcome these difficulties and strengthen the 
sector, the Rubber Board has promoted the formation of 
grass root- level organizations at the village level called 
Rubber Producers' Societies (RPS), for transfer of 
technology in order to maximize the productivity and 
production of these small holdings. RPSs were formed in 
the lines of Anand Milk Union Ltd., Gujarat to promote 
group approach among the rubber small holders. These 
are voluntary organizations registered as charitable 
societies. RPSs are functioning as extension arms of the 
Rubber Board to act as a link between the farmers and the 
Rubber Board. 

The major objective of the RPS is to work for the 
prosperity of the area of its operation with particular 
emphasis on improving the social and economic status of 



its members and also to assist in transfer of technology to 
its members. RPS establishes and run common 
processing and marketing facilities for its members. 
These societies have made significant contribution in the 
modernization process of the rubber small holdings sector 
especially in the adoption of scientific technology and in 
improving productivity and quality of product(Rakshit 
and Nair, 2009). RPS members have a lower cost of 
production and better price realization compared to non-
members. Group processing and community smoke 
house facility results in improvement in the quality of 
produce (Achyuthankutty and Arunkumar, 2009; Anuja et 
al., 2012). 

Thus, the formation of RPS at village levels has 
opened a new avenue for the extension efforts of the 
rubber board among the small and marginal rubber 
farmers. In the era of globalization, when the small 
holdings sector has to compete with the international 
market, the need for strengthening this sector is of utmost 
importance.

Hence, keeping this background in view, the present 
study was undertaken to study the factors that influence 
the rubber farmers to become members of RPS and policy 
measures to be undertaken for further improvement of 
RPSs. 
METHODOLOGY

The study was conducted purposively in Kottayam 
district of Kerala since it accounts for the largest area 
under rubber plantations in the state. From selected 
district a taluk namely, Meenachil taluk, was purposively 
selected which has the largest area under rubber 
plantations and more number of active RPS. From 
selected taluk, two villages namely Kidangoor and 
Puliyannoor were selected purposively, which are having 
well functioning RPS. 

Primary data was used to fulfil the objectives of the 
study. The sample comprising of 40 member farmers and 
40 non-member farmers of RPS were selected by using 
simple random sampling technique from the selected 
villages. Thus, the total sample size for the study was 80 
rubber farmers.  

Analysis and interpretation of data was done by using 
discriminant analysis. Discriminant analysis is a 
multivariate technique used for market segmentation and 
predicting group membership.  To identify the variables 
that are important in discriminating RPS members from 
non-members, a linear discriminant function analysis 
(Tintner, 1952) was employed. 

Discriminant analysis answers the question of how to 
assign new cases to groups. The discriminant score is the 
basis for predicting to which group (RPS member or non-
member) a particular individual belongs. In this study, the 
optimal combination of variables which maximise the 
difference was selected for each farmer group by stepwise 
discriminant analysis. Discriminant analysis involves the 
determination of a linear equation like regression analysis 
that will predict which group the case belongs to. The 

below mentioned discriminant function provided by 
Lekshmi et al. (1998) was employed to get the 
discriminant score.

Where,
Z= Total discriminant score for members and non 

members
X =Processing cost1

X =Output2

X = Benefits from Rubber Board3

X = Cost of plant protection chemicals4

X =Cost of cultivation5

X =Capacity building6

l = Discriminat coefficient of the variablei

a=constant
The stepwise discrimination assumes that the 

variation within the group is minimized and between the 
groups is maximised so that a good discriminating base is 
available. First, the variable for which the mean values in 
the K population are the most different will be identified. 
For each variable, this difference is measured by a one 
way analysis of variance F statistics, and the variable with 
the largest F is chosen (or entered). Among the variables 
not entered for which the mean values of the conditional 
distribution in the K population are the most different will 
be identified. The stepwise process is stopped when the 
additional variables do not significantly contribute to the 
discrimination among the K population. The inherent 
advantage of the stepwise process is that the final solution 
of the analysis will provide the variables that contribute 
significantly to the discrimination. 

Using the mean values and mean differences of the 
variables between the two groups of farmers, coefficients 
were determined. The discriminant function was tested 
for significance to know whether the variables considered 
were sufficiently discriminating the two groups. 

2Mahalanobis D  statistic was employed to measure the 
discriminating distance between the two groups.

2D = Ó Li di
Where,

L = Inverted matrix for the coefficient of discriminant i

function
d = Matrix for the standardised mean differencei

2 The D statistics is transformed to F statistics of the 
following form which was used to see if the two groups 
were different from each other i.e., under null hypothesis 
of homogeneity of groups.

Where,
P= Number of variables
N = Number of RPS members1

N = Number of non members of RPS2

Z = a + S liXi
P

i=1

N N  (N +N -P-1)1 2 1 2 2DF = 
N N  (N +N -2)1 2 1 2
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If F value is significant then the function is ready for 
the classification to calculate Z  and Z  scores. Next, the 1 2

discriminatory or cutting point for classifying individuals 
in the two groups is calculated as follows:

Z  = (Z +Z )/2c 1 2

If the individual Z value is more than Z  value, that c

farmer is classified under group 1 and if it is less than Z , c

that farmer is claimed under group 0. Thus, discriminant 
function was used to classify two categories of farmers.
RESULTS AND DISCUSSION
Factors Influencing Rubber Farmers for Enrolling as 
Members of RPS

The average Z score of the discriminant function was 
computed based on the coefficients of the function and it 
was 0.78. The value higher than this average score 
pertains to the RPS member and lower values to the non-
member (Table 2). The major factors which contribute to 
the discrimination between RPS members and non-
members were processing cost, output, cost of plant 
protection chemicals and benefits from rubber board 
among which processing cost was the single major 
significant factor, which contributes about 48 per cent to 
the discrimination between members and non-members. 
Therefore it is clear that there is a significant difference in 
the processing cost between members and non-members. 
Processing cost constitutes only 0.2 per cent (Rs. 144) of 
the total cost in case of RPS members but it was about five 
per cent (`4600) for non-members (Table 1). Group 
processing by RPS reduce the processing cost compared 
to individual processing of the produce and it serves as the 
major factor which attracts rubber farmers to take 
membership in RPSs. Anuja et al. (2012) also reported 
that there is significant difference in the processing cost 
between members and non-members.

Increase in output was emerged as the second major 
factor which acts as an incentive for rubber farmers to be 
members of RPS. Output contributes about 45 per cent to 
the discrimination between members and non-members. 
This could be due to the fact that members were getting 
better knowledge of the scientific methods of rubber 
cultivation through technology transfer and training 
programmes conducted by the RPS. They were getting 
better awareness of Rubber Board schemes and 
knowledge regarding the correct method of tapping 
through their participation in the seminars and group 
meetings conducted by the RPSs. Members of the RPSs 
were also getting material benefits/input sat subsidized 
rates from the Rubber Board. The other variables such as 
cost of cultivation and capacity building narrowed down 
the distance between the two groups which means there 
was no significant difference between the two groups in 
terms of these variables (Table 2).

The Eigen value for the discriminant analysis (Table 
3) provided an index of overall model fit which was 

2interpreted as the proportion of variance explained (R ) 
and it was 61.815. The canonical correlation coefficient of 
0.992 suggested that the model explained 98 per cent of 
the variation in the categorical variable, i.e. whether a 
respondent was RPS member or not.

A test for Wilks' Lambda (Table 4) is provided and it 
was 0.016. Wilks' Lambda is a measure of how well each 
function separates cases into groups. Smaller values of 
Wilks' Lambda indicate greater discriminatory ability of 
the function between the two groups. 

Items RPS
members

(n=40)

Non-
members

(n=40)

Yield 
(Kg/acre)

Main product 800 732

By product (scrap rubber) 225 200

Processing cost (`/acre) 144 4600

Table 1: Cost of processing 

Variables Standardised 
mean difference

Discriminant 
coefficient

2D Percentage contribution 
to the total

Processing cost 1.95 1.135 2.21 47.54
Output 10.71 0.194 2.08 44.55
Benefits from rubber board 1.46 0.050 0.07 1.57
Cost of plant protection chemicals 1.75 0.344 0.60 12.94
Cost of cultivation 6.36 -0.036 -0.23 -4.96
Capacity building 1.64 -0.047 -0.08 -1.64

2ÓDi 4.65
Average Z-score 0.78

Table 2: Discriminant analysis of RPS members and non-members

Function Eigen 
value

Per cent of 
variance

Cumulative 
per cent

Canonical 
correlation

1 61.81 100.0 100.0 0.992

Table 3: Eigen value table for discriminant analysis

2R =0.98

Test of 
function(s)

Wilks' 
lambda

2÷ Degree of 
freedom

Significance 
level

1 0.016 308.445 7 0.000

Table 4: Wilks' Lambda
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CONCLUSIONS
The study concluded that reduced processing cost, 

increased output, reduced cost of plant protection 
chemicals and benefits from rubber board were the major 
factors influencing rubber farmers' participation in RPS. 
The percentage contribution of the processing cost to the 
discrimination between two groups was highest and it was 
almost 48 percent. This implies that reduction in the 
processing cost through group processing facilities of the 
RPS is the major factor which attracts farmers to take 
membership in RPS. The second major factor which 
induces the farmers to become members was increase in 
output realised by the member farmers. The contribution 
of output to the discrimination was around 45 percent. 
Further, in order to cater to the needs of the large number 
of small holder farmers, the operational area of the RPS 
should be widened and there should be measures to create 
awareness among the rubber farmers to take membership 
in RPS.
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