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REGULATED MARKETING IN INDIA IN THE PERIOD
OF REFORMS: REDUNDANT OR USEFUL?

Nilabja Ghosh* and  Ananda Vadivelu#

ABSTRACT

Regulated marketing is only a transitory stage in the evolution of
agricultural markets. With economic reforms, the role of government is
desired to be curtailed and as a response, several models of marketing are
found to be emerging at the all India level. Based on primary data and
insights collected from different parts of the country we argue that it is
imperative that regulated marketing survives and continue to function as
of now but recognizing the importance of technology, freedom of choice
and the advantages of shortened channels, some rethinking may be required.
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JEL Classification: Q13, Q18

*Associate Professor,  Institute of Economic Growth,
University Enclave. University of Delhi (North
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INTRODUCTION
The regulated markets, like many other

post-independence institutions, confronted an
existential crisis in the period of economic
reforms. With many alternative agents stepping
into the market in different ways, the question
is: Are the regulated markets no longer
important?  Based on primary data and insights
collected from different parts of the country
our calculated answer is that it is imperative
that they survive and continue to function as
of now though rethinking may be required in
coming future given the fast changing
scenario.

Regulated marketing is only a transitory
stage in a long journey of evolution of
agricultural markets from the self-sufficient
farms growing crops only for subsistence. The

transition to an exchange economy started
from simple bartering of incidental surplus to
growing more and more for the market. The
intermediation by a trader was a manifestation
of the division of labour in which marketing
became a specialized service. As economy
progressed, urban centres grew, demography
evolved and communication developed,
marketing started to envelop other services
like transport, storage and information. The
number of traders grew with this
commercialization process while traders
transformed themselves from peripatetic to
temporary stall holders and to settled business
(Yang 1944, cMcBryde 1947, Berry 1967,
Bromley 1971 and Stine 1962).

As the channels of goods flow elongated,
the state too stepped into the chains in the
name of protecting the producer and the distant
consumer and regulations began to take shape.
In not so rare instances as in centralized
economies and for specific goods in mixed
economies the state even overpowered the
whole chains as a monopolist trader. The
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state’s regulatory functioning in the food
market turned to be politically sensitive as a
mixed bag of issues like traders’ livelihood
security, competitions from organized food
companies, apprehensions of uncontrolled
unemployment, disruption of innate human
enterprise and unhealthy interests of rent
seeking crept in the policy decisions that drove
regulated marketing.

With economic reforms, free market forces
are being accorded greater significance in
matters of price determination and transactions
and the role of government is desired to be
curtailed. Contradictions and misgivings on
the role of markets are well known. In the case
of agricultural markets, the advancements made
are stupendous in the world at large, with
marketing emerging as a specialized discipline
of management in which supply chains for
food products have special places. Several
models of marketing are found to be operating
in many parts of the world and they have also
begun to emerge in India. Most of these models
draw strength from shortening the channels
by vertical coordination. The channel length
is usually associated with development (Olsen
et al., 1990) and redundancy of traders is a
sign of unproductive costs and market
inefficiency (Williamson, 1971). Allowing
freedom for markets to function and evolve
would be a key to a more liberal economy. In
this context the usefulness and the possible
future of regulated markets deserve to be
questioned.
Regulated Marketing in India

In India regulated marketing began in
colonial times, around 1928 in order to protect
the small, illiterate and impoverished farmers
from exploitation in the hands of the more
powerful traders. At the time of independence
agriculture was highly undeveloped. The
market for agricultural produce was imperfect
and was presented in tires such as the village
haat, the mandi, the wholesale market and
street vendors and local wet markets. Traders
being the only link between the rural producer
and the urban consumer information

asymmetries were strong. Infrastructure
required for marketing was extremely poor. The
rural interlocked market where the farmer’s
transaction in one market determined his
bargaining power in the other, helped to sustain
the backwardness of agriculture (Bhaduri, 1983
and Harris-White, 1996). Food security was
the primary subject of focus in independent
India’s policy and to create the incentive for
production, marketing needed to be reformed.

Along with other measures for developing
agriculture (green revolution, credit, price
support, irrigation) the government also
directed itself in strengthening marketing
(Tyagi et al., 2005). The celebrated APMC Act
that would lead to the creation of Regulated
Markets (RMs) or APMC markets across the
country was passed.

Agriculture, being a state subject under
Indian Constitutional provisions, the states
enacted their own APMC Acts by which traders
came to be licensed and markets and
transactions came to be supervised
institutionally.  Auctions were mandated to
determine fair prices. The supervision was
done by people representative of all
stakeholders. Market amenities were to be built
up in a planned way with state funding.

Over time evaluations (Acharya, 1997)
however began to reveal a consistent decay
and the darker side of the institution created
by the law. Licensing of traders served to block
the entry of new and probably innovative
players and created oligopoly of traders.
Worse, the system created the incentive to form
collusions among powerful traders and
regulatory officials. Elections failed to take
place making supervision bureaucratic rather
than representative. With the lack of
investment, infrastructure did not keep up with
technological advances and even degraded.
The farmers remained at the mercy of the
empowered traders and also suffered the
deplorable conditions of the RM as there was
no option. Long wait in inhospitable
conditions, where civic amenities were lacking
became unavoidable for marketing in such a
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regime. Even the traders suffered the poor
infrastructure in the mandis, poor roads, high
fees and other transaction costs coming from
inconveniences and legitimate and illegitimate
monetary demands.

With the launch of the reforms these
conditions became anachronistic and
unacceptable for a number of reasons. First, in
a market friendly regime farmers deserve the
freedom to choose their buyers and their place
of transaction. New types of buyers including
private sector users who could process the
product or sell it to other users (malls,
supermarkets, exporters, household door
steps, internet portal) elsewhere became
interested in the food market. They needed
easier options to purchase the produce than
the compulsion of visiting mandis as licensed
agents only. They were willing to pick up the
product at the farm gates .They were also keen
to ensure high quality of products and take
personal care in the selection. For all this the
detour through the RM comes in the way.

With buyers willing to pay more,  support
and even offer technology for raising the crop,
the regulations even compromised agricultural
productivity from achieving its potentials.
Third, the food habits of the people changed
away from cereals, while fruits, vegetables and
processed food were gaining greater consumer
acceptance. The RMs had been created to suit
cereals rather than fruits and vegetables which
perish faster but are amenable to processing.
Finally, with the advancement of technology
(ICT, satellite communication, logistics,
processing by heat, pressure, microwave) and
managerial practices (vertical coordination,
franchising, advertising) the existing system
was increasingly becoming outdated.
Reforms in India’s Agricultural Marketing

In 2003 the Government of India circulated
the model APMC Act and the states were
advised to amend their laws. Marketing of food
became politically an extremely sensitive issue,
the Foreign Direct Investment (FDI) flow in
the retail sector turning out to be the most
controversial component. The APMC Acts that

pre-existed in 2003, armed with their provision
for ‘notifications’, were however quite flexible
giving the states considerable leeway to
modulate the marketing regime consistent with
exigencies.

The states of India vary in their agronomic
conditions, the major crops grown, their farm
size distributions and productivities. The
economic complexities, historical legacies and
social problems make up prevailing ideologies
that carve out the political realities. As a result,
the pace of reforms in marketing also differed
widely, with a few states accepting the
suggested changes  (Maharashtra, Andhra
Pradesh, Himachal Pradesh, Jharkhand, Assam)
and some others only partially amending their
Acts. Bihar repealed the Act but did not enact
a new one due to controversy, Uttar Pradesh
withdrew the Act after passing it and West
Bengal still vacillates over passing the Bill.
Agriculturally, the most advanced states
Punjab and Haryana and a progressive state
Madhya Pradesh have also not fully amended
the Act. Contract farming is promoted as a state
policy in both states. In Haryana there are
plans of setting up agri-business and
information centres, modern fruit and
vegetables markets, farmers markets, setting
up commodity hubs, lab facilities and a world
class terminal market.
Transitions in Regulated Marketing in India

In reality, farmer sell their surplus products
not only in market yards and sub-yards of the
RMs, but also in other venues that include
village markets, haats , road-side stalls and
even at consumer door steps. Not all wholesale
markets and rural primary markets are regulated.
In a country where production typically takes
place in small scale, the rural periodic markets
continue to be important especially when the
RM functions poorly.  Direct sales in these
outlets save farmers the commissions to be
paid to middlemen but they add to the burden
of farming. Many state governments are
encouraging direct sales by farmers to
consumers today. Cooperative marketing has
also existed albeit in a limited degree.
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The number RMs grew from 236 in 1951
after independence to 715 in 1961 and further
to 5766 in 1986 as regulated marketing picked
up (Acharya and Agarwal, 2009). In 2011 the
number however stood at 7246 compared to
7161 in 2001 on the eve of marketing reforms.
In that crucial period the increase was only
moderate and the number even declined in
certain states (Appendix-I) reflecting the
diminishing ambit of regulations.  The
proliferation of RMs was accompanied by
regional variations. The intensity of  RM is
more relevant than the total number because
states vary in geographical expanses and their
cropped area. Ideally one market for every 80
sq km of area is suggested by the National
Commission on Agriculture indicating a deficit
of markets (Jairath, 2013). The result is not much
different in terms of the number of RMs per
hectare of cropped area (Appendix-II).  Only a
few states have separate specialized regulated
markets for fruit and vegetable. The density of
such markets is miniscule (less than one per
1000 sq km) and even states that are strong in
producing horticultural products suffer in this
regard. Even in the existing specialized markets,
necessary facilities are often lacking.

Storage is of special significance to
marketing.  Inadequate storage facility leads
to financial losses for farmers and traders,
physical losses of valuable produce to society
and volatility of prices. State initiatives like
Agricultural Produce (Development and
Warehousing) Corporation Act have helped
to construct go-downs over the years but the
capacity is yet short of what can be desired.
For perishable commodities, cold storage is
especially important but it is sufficient only
for 12 percent of the fruits and vegetables
produced in the country. Most of these
facilities are in the private sector and they are
also unequally distributed among states. Cold
storage capacity is seen to be relatively more
in Gujarat, Punjab, Bihar, Andhra Pradesh and
Uttar Pradesh but between 2006 and 2011 the
growth was slow in terms of intensity and was
negative in  Assam, Bihar, Jharkhand, Gujarat,

Karnataka, Orissa and Uttar  Pradesh
(Appendix-II).  Madhaya Pradesh and
Rajasthan had the slighest gain in the cold
stoarge facilities

Transportation is another critical facility
for marketing, affecting also the availability and
prices of vegetables. Reefer  vans and
containers necessary for perishable products
are low in number though they grew from 431
to 3711 between 2001 and 2010, shortfalls in
road network especially at the village level and
the rudimentary development of processing
sector are other hindrances in marketing.
Grading  a function that has been emphasized
since the inception of regulation is undertaken
mostly at the trader’s and producer’s level. The
AGMARK grading is common for domestic
and export market. Recently, cleaning, grading
and packaging to meet export standards and
establishment of food parks to facilitate and
enlighten producers are becoming areas of
policy focus (Jairath, 2013).

Food processing is also promoted with a
separate Ministry being now in place1. The
significance of market information consistent
with the revolutionary changes in information
technology is another milestone of the recent
period of reforms. Collection, storage and
dissemination of market intelligence is
associated with initiatives of Market
Information System (MIS), National
Information Network (NICNET) and the
AGMARKNET which has 3011 nodes today
(Appendix-I).
The  Study

A larger study initiated by the Ministry of
Agriculture, Government of India was directed
to assess the channels for  agricultural
marketing that were emerging in the wake of
the reforms based on collected data, ground
level insights and understanding of
perceptions of the stakeholders.

For this purpose the traditional channel
that co-existed and functioned alongside any

1Ministry of Food  Processing Industries,
Government of India, New Delhi.
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selected emerging channel was taken as the
reference point for comparison.  The same
study thus also served to provide a broad
picture of the status of the RM in the period of
reform.
METHODOLOGY

This paper presents limited and focused
results, in keeping with the objective, from the
larger study, designed and coordinated by the
authors with the participation of 10 Agro-
Economic Research (AER) Centres or Centres
(henceforth). The Centres, namely Gokhale
Institute of Politics and Economics, Pune
Maharashtra;  AERCs in Assam Agricultural
University, Jorhat Assam;  Visakhaptnam,
Andhra University, Andhra Pradesh; T. M.
Bhagalpur University, Bhagalpur, Bihar;
Himachal Pradesh University, Shimla,
Himachal Pradesh; University of Allahabad,
Allahabad, Uttar Pradesh; Jawaharlal Nehru
Krishi Vishwa Vidyalaya, Jabalpur, Madhya
Pradesh; Agro-Economic Research Centre,
Delhi; Department of Economic and Sociology,
Punjab Agricultual University, Ludhiana,
Punjab and Visva-Bharati, Santiniketan, West
Bengal provided primary data and insights
based on their own analysis and interactions
in their respective assigned study regions. The
study covered 11 states as Bhagapur Centre
also covered Jharkhand. The information was
however intensely validated and re-evaluated
at the coordinator’s level, supplemented with
other secondary inputs and collated
comparatively.

The Centres were desired to select
channels emerging as alternatives to the
familiarly existing traditional channels in the
study region for assessing the comparative
functioning and performances of each channel.
The emerging alternative channels as found
in the study area and selected for study are (i)
Direct Sales, (ii) Contact with processors, (iii)
Organized retailing, (iv) Selling to corporate
intermediaries and also, (v) Where reforms were
slow local traders, who are different from the
traditional licensed traders operating in the
mandis, who served in marketing the produce

in a variation of the traditional channel. The
products considered are fruits and vegetables
in all cases and soyabean only in the case of
Madhya Pradesh, all deemed to be high value
products. The methodology is based on
stratified random sampling of farmers
participating in the two channels, sampling of
functionaries operating at key points of the
supply chains and sampling of consumers. The
regulated markets under examination are the
nearest mandis in which the products of the
farmers are taken traditionally. The reference
year for the study was 2009-10. The details of
the sample can be found in Appendix-III.

The primary data obtained from responses
solicited to structured schedules was
subjected to quantitative analysis to
understand the efficiency and benefit of the
system to the farmers and other stake-holders
in comparative and unified framework using a
largely uniform methodology. It may be
mentioned that such an analysis is subject to
several weaknesses mainly arising over the
shortcomings of quantitative methods
available and discussed in literature (Harris-
White, 1996), diversities verging on
incomparability among cases and sampling
limitation owing to paucity of participants in
the just evolving channels. Recognizing the
limitations, greater emphasis is given to
interactions and perceptions at the local level
that supplemented the scheduled
questionnaire based method.
RESULTS  AND  DISCUSSION

At the outset it was noticed, that
regardless of whether the APMC Act was
amended all the states showed dynamics and
new channels have emerged under the
flexibility provided by the present regime. Even
private players are operating in Uttar Pradesh,
Bihar and West Bengal states that have not
amended the laws although their location on
the supply chain varies. Thus, alternative
channels could be located in all the study areas
although the participation was still meager. The
RM was not however used by all in the
traditional channels.
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Efficiency, Equity and Returns from Farming
A comparison with the emerging channel

using simple average (Table 1) suggests that
the traditional channel is inefficient in
delivering returns to farmers. Except for
corporate market intermediation the prices
fetched in the traditional channel routed
generally through the RM is lower than in the
alternative channel and the returns from land
are also higher in the alternative channel. In
the case of alternative channels operated by
local traders the farmer however get a higher
price than in the traditional channels but
nevertheless the returns are relatively poor in
the traditional channel because marketing
costs are avoided. The alternative channels
are found biased towards farmers with  larger
holdings (excepting Direct sales), farmers with
their own storage facility, having a mobile
phone (except retail) and a motorcycle (except
Direct marketing) indicating the adverse  equity
implications of the change. There is no
significant difference in the farming practices
(Ghosh, 2013).
Perceptions of Usefulness

In the hilly states Himachal Pradesh and
Assam it was found that the alternative
channels are perceived to be relatively more
useful. In Himachal Pradesh a private sector
company offers crates and collects apples from
farms while selling in the RM not only remains
inconvenient for farmers but mal-practices are
a major complaint. In Assam farmers in a remote

region are found to collectively sell orange
directly to a processor. For them the RM was
of little use owing to the distance, low
volumes, and rigidity of the market. In Punjab
and Haryana, the RMs are found to be
unsuitable for the fruits and vegetables that
are getting more importance in the current state
policy and the farmers are resorting to selling
directly to consumers and other traders in a
different institutional venue or even directly
to a retailer.

In Maharashtra and Madhya Pradesh the
mandis are developed and large but even so,
they are not enough to cater to the large
volumes (onion, soyabean) marketed for
national and global consumers. These markets
have space for other buyers and parallel
processes of marketing. The methods are
conventional in RM but interestingly,
processors (pomegranate, soyabean) also
participate in auctions while the alternative
study channels offers to buy directly from the
producer and sell to high end retail, export and
processing outlets.

In Bihar the private buyers are
independent. In Uttar Pradesh too organized
private buyers are becoming involved but the
RM retains its use even in this case. In Andhra
Pradesh the Rythu Bazaar provides an alternate
state-provided venue for transaction but
although found to be well performing, direct
sale has limited potential in the marketing
scene. As also seen in the Punjab case, there

Table 1: Farm practices and monetary gains of farmers marketing in traditional channels
(Ratio to emerging channels)

Particular Direct Retail Contract Corporate
intermediation

Trader

Average farm size 1.18 0.93 0.81 0.84 0.89
On farm storing - 0.42 - 0.87 0.87
Use of sprinkler or drip - 0.45 - 0.83 0.5
Not owning  mobile phone 1.64 0.93 2.33 2.86 2.33
Not owning motorcycle 0.87 1.03 1.22 2.5 1.1
Farmer price 0.78 0.81 0.83 1.03 1.67
Returns from land 0.84 0.56 0.51 0.98 0.72*

Note: Figures are averages across channels (see Appendix-III).
* Includes only Bihar. Comparison is not meaningful in West Bengal data
-: Not reported..
Source: Computed from survey data.
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is a lacking of skills and expertise of the
marketing function among farmers as reported
by consumers or other buyers. The success
of this model also depends on the availability
of market infrastructure and the distance of
this venue from both producers and consumer
settlements. Urban peripheries are best suited
for these establishments and many farmers,
especially the large farmers show little
enthusiasm towards directly taking up the
marketing task.

Thus, the alternative emerging channels
do not necessarily bypass the RM venue or
even the traders. Evidently, the dominance of
the commission agent is a target of grievance
and the new channels offers a welcome option.
Resentment from the traders to the new
channels were also reported in several cases
particularly in Jharkhand (Retail), Himachal
Pradesh (Corporate Marketing) and Madhya
Pradesh (e-Choupal). Mandi Boards are not
constituted by elected members (as both the
surveyed Mandis in Uttar Pradesh) making the
administration bureaucratic while the RM in
Maharashtra clearly has regular elections

The RM studied in Maharashtra is
described by both farmers and traders as
unclean especially in the  rainy season. Open
auctions, by increasing exposure cause
product (onion)  loss. In Uttar Pradesh, of the
two APMC markets studied, the one market
yard catering to Aonla is reported to be always
neat and clean even during rainy season while
in the other for selling potato the sewage
system is reportedly bad, water logging is
stated to be a serious problem and the market
is found to be dirty during rainy season.  In
other study cases the internal conditions
appear only average except in Assam and
Punjab where some farmers perceived the
market conditions to be good. The weighing
facility of the RMs is seen as average to good
and the standard seems to be higher in Assam
(Potato), Punjab (Potato) and Uttar Pradesh
(Aonla). Sorting facility is good in Assam
(both), Punjab (both), Uttar Pradesh (aonla)
but falls short or is even absent in Andhra

Pradesh, Haryana, Himachal Pradesh. Storage
facility including cold storage, although of
critical importance, is mostly unavailable in the
RM or is unsatisfactory except in Punjab
(Kinnow) and Assam (potato). Auction facility
is reported as good in Punjab, average in most
cases but is bad in Andhra Pradesh (brinjal),
Himachal Pradesh (both), Uttar Pradesh.
Supervision is mostly average. Communication
facility is mostly poor in the RM with
telephones and internet not being available.
The conditions of the RM and the lack of
storage however affects the traders more than
farmers especially when products are sold
through pre-harvest contracts.
Diversity

The findings were quite different and even
the shortcomings of the RM were disparate in
keeping with the diversity of the country.
While the reference RM was large, developed
with resourceful traders operating in states like
Maharashtra, they are nearly dysfunctional in
some others and the traders are poor and ill-
equipped in West Bengal and Bihar. In
Himachal Pradesh, under-cover deals are
suspected by sample producers. In Assam the
reference (nearest) RM in question was of little
use among the participants because it is
unviable for farmers from scattered and even
remote locations to carry their meagre surplus
to the RM. In Bihar the market is open and
unregulated but it sometimes serves as a
physical venue for transaction. There are
complaints of poor infrastructure and faulty
supervision in nearly all cases in varying
degrees.

For Madhya Pradesh and Maharashtra
there were reports that the mandi was upgraded
in the time of reforms with amenities like
computers and ATM. Though participants in
the emerging channels expressed satisfaction
in these states there are evidences that the
RM is rising to the occasion and farmers have
reversed back to the traditional channel in
Madhya Pradesh (Roy, 2009). In West Bengal
the need to inculcate efficiency is admitted but
the central government’s suggestions of the
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amendment are considered not to be consistent
with farmer’s interests.

Farmers, especially small farmers dispose
of the products in village markets as in
Jharkhand, Bihar, Assam and Himachal Pradesh
either in preference to or in addition to RMs
and  for different reasons the RM is of little
usefulness. In Himachal Pradesh farmers
resent the dominance of traders from outside
the state and prefer  to sell directly to
consumers informally. In Uttar Pradesh farmers
find price of potato and aonla volatile due to
seasonality and lack of storage place in RM.
In Bihar and Jharkhand  the small farmers are
the worst victim of the marketing shortfall and
resort to village markets as selling to distant
markets is costly.
Product Losses

Although the new channels (especially
retail) boast of storage facilities, much of the
product losses can be attributable to faulty
farming practices and the bad roads, factors
that are channel neutral.  In fact, the private
sector buyers appear to show a preference for
farmers who own storage facilities in order to
ensure quality procurement and this creates a
bias in participation in favour of the resource
rich farmers (Table 2). Waiting for higher prices
is common reason for wastage. It is not clear if

farmers rely on public storage facility, even if
they exist, In Punjab farmers routinely store
potato in owned facilities to get better prices
while traders use and complain of the high cost
of publicly available storage facilities.  In pre-
harvest contracts wastage at the farm level is
negligible as products are lifted in time.  In
Maharashtra products are vulnerable to
diseases (Pomegranate) and humidity (onion)
and many farmers reported having exclusive
storage facility (chawls). Transportation to
distant markets is a leading source of product
loss for which refrigeration of vehicles can be
an answer.
Choice of Channels

Interactions with farmers uniformly
suggest that they would prefer to have options
in choosing their buyers and to gain bargaining
strength. The method of pre-harvest
contracting, common for selling fruits too does
not escape the dominance of the key player in
the first link. Farmers generally diversify
among the channels and obtain an outlet for
disposing rejected products in the RM. In
Maharashtra participating farmers retain their
dependence on the RM, selling only a small
proportion of the surplus to the corporate
purchaser.  Buyers in the emerging channel
are generally very selective of quality in their
purchases and the RM has a social role of
reducing losses through product wastage.
There is little evidence of market interlocking
but some traders give input advances to
farmers.

Most participants consider assurance of
sales important for choice of channel and RM
is also preferred on this ground by many
besides familiarity. Distance from the sale point
is a consideration and flexibility of transaction
venue is important.  There are some complaints
regarding recovery of dues from farmers.
Pricing

 Though there are reports of foul-play, with
traders taking devious means to depress the
resulting prices, by and large, prices in RM are
far more objective than other available
methods for price determination due to the

Table 2: Inconve nie nce s and be ne fit
derived from traders in traditional channels

(% of farmers reporting)
States Crops Payment

recovery
problem

Assured
sales

Received
Price

information
Assam Orange 30.00 - 40.00
Punjab Kinnow 8.60 28.70 31.40
Maharashtra Onion 22.90 19.50 17.10
Maharashtra Pomegranate 22.90 18.40 28.60
Himachal Apple 100.00 - 100.00
Uttar Pradesh Potato 8.60 - -
Uttar Pradesh Aonla 7.00 - -
Assam Potato - - 72.00
Punjab Potato 37.10 51.40 74.30
Himachal Tomato 14.00 - 28.00
Jharkhand Cauliflower 88.00 - 28.00
Haryana Muskmelon 8.00 6.80 58.00
Haryana Tomato 2.00 8.30 58.00
Source: Computed from Survey data
-: Not reported.
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auctions. No respondent trader or farmer
reported resorting to published futures market
prices. The RM determined prices are also
formally recorded and disseminated for future
use, analysis and policy making. It is observed
that the alternate channels are at a loss in fixing
prices and fall back on the last recorded prices
in RM as benchmarks.

Despite the misgiving, the traders are
perceived to be more knowledgeable, informal,
accessible and largely deserving of some
confidence and they are valuable as sources
of price information for  both sets of
participants. The AGMARKNET’s  role was
hardly observed except in Punjab and Haryana
to an extent.
POLICY  SUGGESTIONS

The major problem with the RM is the
rigidity with which it operates and the decay
in its supervision.  In most of the states there
is severe competition coming from private
sector buyers who offer added incentive and
concession for selling high quality products
to them directly. Nearly all states are fairly open
to the idea of direct selling by farmers to
consumers, bypassing the traders, although
violating the principle of specialization, this
channel would have limited potential. There is
also a need to equip the RMs with modern
communication.

The RM can, in principle, serve the
important functions of facilitating price
discovery, offering options to farmers,
providing venue to both private buyers and
for direct selling at a cost and reducing product
losses as an outlet of rejected or diverse
qualities of products. Thus as things stand,
every effort must be made to keep regulated
marketing functioning and raising the
standards of the mandis with necessary
equipment and infrastructure facilitative of
marketing through public funding, adding more
value to their utility, pricing of their services
and by inviting private investment and more
participants. The RM should function not only
in competition but also in collaboration and
synergy with other channels.
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Appendix-I
Regulated marketing statistics in states of India (2001-2011)

States 2001$ 2009 2011 2011 2009 2009 2010 2011
Regulated market£

(Number)
Cold storage

capacity
(‘000 tonnes)

Grading
labouratory

 (No.)

Agmarknet
nodes (No.)

GCA
(‘000 ha)

FV production
(Million
tonnes)

Andhara Pradesh 861 901 905 1132 44 334 14512 22
Assam 35 24¥ 24¥ 103 NA 23 4160 5
Bihar* 813 * * 1355 12 58 7194 19
Jharkhand - 201 201 198 1 26 1249 5
Gujarat 396 414 414 1651 43 319 12247 18
Haryana 284 284 284 399 82 150 6505 6
Himachal Pradesh 35 47 48 20 10 39 949 2
Karnataka 473 501 504 477 44 171 13062 14
Madhya Pradesh 616 513 517 941 46 267 22046 13
Maharashtra 857 880 880 592 68 346 24069 19
Orissa 144 314 314 301 6 91 5429 12
Punjab 675 488 488 1679 62 199 7883 5
Rajasthan 412 430 431 405 209 166 26002 2
Tamilnadu 270 292 292 274 47 190 5753 18
Uttar Pradesh 645 663 663 12665 158 278 26553 26
West Bengal 587 687 684 5812 24 56 9563 26
India 7161 7157 7246 28680 956 3011 198969 233
Source: $ Acharya and Agrawal, 2009, Production of Fruits and Vegetables (FV) from National Horticulture
Board, Gross Cropped area (GCA) from DES Ministry of Agriculture (latest available).
2009 data are taken from Jairath, 2013 and 2011 data on regulated mar and facilitiesket from AGMARKNET.
*APMC repealed in Bihar. ¥ Data taken from Government of Assam, Gautam and Borah 2011. Bihar includes
Jharkhand, Madhya Pradesh includes Chhattisgarh in 2001 and Uttar Pradesh includue Uttarakhand in all
years. £ Figures include principal market and subyards.

Appendix-II
Growth of marketing infrastructure in the states of India

States Area served per RM
('000 ha)

Cold storage ratio
(FV production/capacity)

Area by RM
served (% change)

Percent change
in cold storage

2006 2009 2011 2006 2009 2011 2006-2011 2006-2011
Andhara Pradesh 14.4 13.9 16 18.1 20.4 19.3 11.3 6.8
Assam 156.8 170.8 173.3 82.4 69.8 47.6 10.6 -42.3
Bihar* 15.1 - - 18.7 15.1 14.4 - -23.1
Jharkhand 5.2 7 6.2 46.5 23.8 24 19.8 -48.3
Gujarat 29.2 26.8 29.6 11.7 11.2 10.6 1.2 -9.1
Haryana 22.5 22.4 22.9 9.2 10.9 13.9 1.7 51
Himachal Pradesh 24.8 20 19.8 82.7 89.3 97.7 -20.4 18.1
Karnataka 25.1 25.7 25.9 40.3 31.4 29.5 3.1 -26.8
Madhya Pradesh 41.1 41.7 42.6 5.3 7.4 14.3 3.7 170.5
Maharashtra 25.6 25.7 27.4 32.2 30.3 32.6 7 1.1
Orissa 28.5 17.5 17.3 44.4 37.1 38.8 -39.4 -12.6
Punjab 18 16.1 16.2 2.5 27.4 3 -10.2 21.2
Rajasthan 50.9 50.6 60.3 1.3 5.4 4.7 18.5 257.2
Tamilnadu 20.1 19.1 19.7 58.6 58.7 64.3 -1.9 9.7
Uttar Pradesh 41.5 40.1 40 2.5 2.9 2.1 -3.6 -17.2
West Bengal 14.1 13.9 14 3.7 4.4 4.6 -0.7 23
India 25.4 26.4 27.5 8 8.4 8.1 8 0.8
Source: * APMC repealed in Bihar. Production of Fruits and Vegetables (FV) from National Horticulture Board,
Gross Cropped area (GCA) from DES Ministry of Agriculture (latest available).
2009 data are taken from Jairath, 2013 and 2011 data on regulated market from AGMARKNET, Uttar Pradesh
include Chhattisgarh in all years.
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Appendix-III
Intermediation in emerging marketing channels in sample

State Crop Channel Intermediary Nature Involvement
Andhra Pradesh Banana DM NONE Rythu Bazaar, direct to consumer No private intermediary
Andhra Pradesh Brinjal DM NONE Rythu Bazaar, direct to consumer No private intermediary
Assam Orange DM None FGROUP, Non profit, sales to processor No private intermediary, but

collective sales
Punjab Kinnow DM Traders Farmer Evening market, sales to private

traders
Private traders only

Himachal Pradesh Tomato RTL Mother dairy Nonprofit, no private intermediary Nonprofit organized
Jharkhand Cauliflower RTL Reliance Single organized intermediary Large corporate
Haryana Muskmelon RTL Reliance Single organized intermediary Large corporate
Haryana Tomato RTL Reliance Single organized intermediary Large corporate
Uttar Pradesh Potato CONTR PepsiCo Single organized intermediary Large corporate
Uttar Pradesh Aonla CONTR Satkar Foods Single organized local intermediary Local corporate
Assam Potato CONTR Kishalaya Food Single organized local intermediary but NGO

intermediated
Local corporate

Punjab Potato CONTR PepsiCo Single organized local intermediary but
public intermediation

Large corporate

Himachal Pradesh Apple CMI Adani Sales too private traders via single organized
corporate intermediary

Large corporate with private
traders

Madhya Pradesh Soyabean CMI ITC Sales to traders via e-portal of organized
corporate intermediary

Large corporate with private
traders

Maharashtra Onion CMI DFPCL Sales to traders via organized intermediary Large corporate
Maharashtra Pomegranate CMI DFPCL Sales to traders via organized intermediary Large corporate
Bihar Mango TRADER Local Sales to traders via local trader group Private traders only
West Bengal Arum TRADER Local Sales to traders via local trader group Private traders only
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ABSTRACT

The present study was designed to analyze and compare the direct seeded
rice (DSR) vis-à-vis normal transplanted rice (NTR) and to assess saving of
ground water, production costs and productivity by DSR over the NTR in
Punjab during 2011-12 and 2012-13. The study exhibited that during seed
bed preparation and transplantation, DSR techniques saved `2400 per
acre over NTR. However, the expenses on weedicides and micronutrients
were higher by `730 per acre in the case of DSR over NTR. Further, the DSR
technique resulted in saving of about 33 and 41 per cent irrigations in
basmati and coarse grain paddy varieties, respectively. While adopting the
DSR technique, the yield of coarse grain varieties of rice such as PR 118
and Pusa 44 decreased from 1.67 to 6.67 per cent. The corresponding
figures in the case of Pusa 1121 were 0 to 3.03 per cent over the respective
varieties planted conventionally. Overall with the adoption of DSR
technique, the Pusa 1121 and PR 118/Pusa 44 varieties gave additional
returns of `2070 and `2750 per acre, respectively, over the normal
transplantation of above said varieties.
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INTRODUCTION
The conventional/normal transplanted

rice (NTR) is a major source of greenhouse
gas emission, particularly methane causing
global warming and climate change. The Inter-
Governmental Panel on Climate Change (2007)
projected a temperature increase between
1.1°C and 6.4°C by the end of the 21st Century.
Global warming also leads to other regional
and global changes in climate-related
parameters such as rainfall, soil moisture and
sea level. These changes may adversely affect

water availability and thereby growing
transplanted rice. Efforts, therefore, have to
be made to mitigate toxic gas emission from
rice and develop strategies to grow rice with
less water. Presntly, the productivity of water
in rice is very low. Conventional rice cultivation
needs 3000 to 5000 litres of water to produce
one kilogram rice. At global level 70-80 per cent
of fresh water is used in agriculture and rice
accounts for 85 per cent of this water. Rice
requires about two times as much water as
wheat or maize. In some regions, such as
northwest India, water application in rice crop
is about 5-6 times than that of wheat crop. This
may led to outstrip the available supply in the
near future. The declining availability and
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quality of water and increasing costs are
already affecting the sustainability of irrigated
rice production systems in many parts of South
Asia. Water table is lowering at an alarming
rate in Punjab due to excessive drawing of
groundwater through bore wells for paddy
cultivation. It has been estimated that the
groundwater table has fallen at about 23 cm
annually in the Central Punjab. After
conducting a study of water table levels in 137
blocks, the Central Ground Water Board
(CGWB) has classified 103 blocks as over
exploited, five critical and four semi-critical.
Water application in rice production, therefore,
needs to be decreased by increasing water-
use efficiency through reduced losses caused
by seepage, percolation and evaporation. The
direct seeded rice (DSR) has got potential to
improve the efficiency of water use. Faced with
an imminent threat of plummeting water table,
the Department of Agriculture, Punjab is also
exhorting farmers to adopt the direct seeded
rice (DSR) technology for sowing rice by
launching Save Water Save Punjab campaign.
Further, with an eye on the dipping water table,
multinational corporation (MNC), PEPSICO
India, also diverted nearly 10,500 acres of area
under paddy to DSR technique in the state up
to 2012 (Anonymous, 2012).

Direct seeding rice, a common practice
before Green Revolution in India, is becoming
popular once again because of its potential to
save water and labour. This is an efficient
resource conserving technology holding good
promise in coming days. Under the DSR
technology sowing of rice seeds is done
directly in the soil where they are to grow, rather
than transplanting seedlings. The DSR avoids
repeated puddling, preventing soil
degradation and plow-pan formation, facilitates
timely establishment of rice and succeeding
crops as crop matures 10-15 days earlier, saves
water, energy, labour, fuel, and seed, reduces
production cost and increases yield. In DSR
the seed is placed at the optimum depth of 2-3
cm. The seed should be covered by soil for
proper germination and to avoid damage

caused by birds. The moisture content of the
soil at seeding stage should be appropriate
for proper germination. It has been also
observed that surface mulch helps to retain
soil moisture for a longer period to improve
plant emergence and reduce weed menace.

Numerous studies in India and abroad
have supported the DSR technique over the
transplanting system. These studies showed
that apart from higher economic returns, DSR
crops are faster and easier to plant, less labour
intensive and consume less water (Bhushan
et al., 2007 and Jehangir et al., 2005), conducive
to mechanisation (Khade et al., 1993) generally
flower earlier leading to shorter crop duration
(Farooq et al., 2006 and Santhi et al., 1998)
and mature 7-10 days earlier and have less
methane emissions (Balasubramanian and Hill,
2002 and Pandey and Velasco, 1999) than
transplanted rice. Further, the dry-seeding on
flat land or raised beds with successive
saturated soil conditions reduces the amount
of water needed for land preparation and thus,
the overall water demand (Bouman and Tuong,
2001), enhance sustainability of both the rice-
wheat cropping system and succeeding winter
crops particularly early sown wheat (Farooq
et al., 2008, Ladha et al.,  2003, and Singh et
al., 2005). Farmers in Uttar Pradesh who
participated in the evaluation of DSR on-farm
trials, estimated that DSR reduced irrigation
costs after crop establishment by one-third
(Tewari et al., 2009). In the backdrop of this
the present study was designed to analyze and
compare the direct seeded rice vis-à-vis normal
transplanted rice and to assess saving of
ground water, production costs and
productivity by direct seeded rice over the
normal planted crop in the Bathinda district of
Punjab during 2011-12 and 2012-13. The
specific objectives were
i. to  analyze and compare the prospects of

direct seeded rice vis-à-vis normal
transplanted rice,

ii. to study the additional costs/savings
involved in the cultivation of direct seeded
rice in comparison to normal transplanted
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rice and
iii. to assess saving of ground water by direct

seeded rice.
METHODOLOGY

The direct seeded rice practice is common
in some of the villages in Bathinda district.
Two such villages namely Khemuana and
Jandawala were purposively selected where
direct seeded rice is grown by some farmers
from the last 4 years. The primary data were
collected from 25 direct seeded rice growing
farmers of these two villages in district
Bathinda for the year 2011-12 and 2012-13. The
information on area under direct seeded rice
(DSR) vis-à-vis normal transplanted rice (NTR),
varieties, field preparation, seed rate, herbicide
application, fertilizer use, number of irrigations
and yield obtained, were collected from the
selected farmers through a well administered
schedule by personal interview method. Simple
tabular analysis was carried out to achieve the
objectives.
RESULTS  AND  DISCUSSION
Area under Direct Seeded Rice

The five farmers of these two villages had
started growing direct seeded rice since 2009.
The number of farmers growing direct seeded
rice increased to 25 till 2011-12. The farmers
realized the difference of growing direct seeded
rice during 2012-13, the year of draught when
they had to spend huge amount on diesel for
saving the normal planted r ice. The
productivity of direct seeded r ice was
comparatively better in that year. The perusal
of Table 1 shows that 38.2 per cent area was
under direct seeded rice during the year 2011-
12 that reduced to 35.98 per cent during 2012-

13 due to the decrease in the productivity of
direct seeded rice from 3.03 to 6.67 per cent
over the normal transplanted rice. However,
the direct seeded rice technology got the
alarming response during the year 2012-13 that
reduced the productivity loss percentage from
0 to 3.22 per cent over the normal transplanted
rice.

On the whole about 37 per cent paddy area
was grown directly by the sampled farmers
against 63 per cent normal planted rice. The
area under DSR has increased alarmingly in
the villages where specially designed seed drill
was provided free of cost to the farmers for
demonstrations by the PEPSI Company.
Preparatory Tillage

The preparatory tillage for the direct
seeded rice (DSR) is similar to the normal
transplanted rice (NTR) except puddling and
transplanting. In direct seeded rice there is no
need of puddling which is the pre-quest for
normal transplanted rice for retaining irrigation
water in the field. Thus, the cost of puddling
worth `1050 per acre was saved in direct
seeded rice while ̀ 550 per acre were spent more
on sowing of paddy seed in direct seeded rice

Table 1: Area in acres under DSR and
NTR on sample farms

(n=25)
Year DSR NTR Total
2011-12 110 178 288

(38.20) (61.80) (100.00)
2012-13 95 169 264

(35.98) (64.02) (100.00)
Total 205 347 552

(37.14) (62.86) (100.00)
Figures in parentheses are percent to total

Table 2: Costs involved in sowing/transplanting of DSR and NTR
(` acre -1)

Particulars 2011-12 2012-13 Overall Average
DSR NTR DSR NTR DSR NTR

Seed bed preparation 1500 1500 1650 1650 1575 1575
Cost of sowing 500 0 600 0 550 0
Cost of  puddling 0 1000 0 1100 0 1050
Cost of transplanting Nil 1800 Nil 2000 Nil 1900
Total Cost 2000 4300 2250 4750 2125 4525
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over normal transplanted rice. Further the cost
of transplanting worth ̀ 1900 per acre was also
saved in direct seeded rice over normal
transplanted rice. So total `2400 per acre were
spent less on direct seeded rice during the field
preparation and sowing of the paddy crop over
the normal transplanted rice (Table 2).
Additional Management Costs

It has been fond that DSR practice is
successful only in heavy soils. However, in
light soils the crop faces the deficiency of iron
nutrient. Apart from this the weed infestation
in DSR was comparatively higher. In the study
area both these components required extra
sprays of weedicides (Stomp and Nomnigold)
as well as micronutrient (Ferrous Sulphate).
The amount worth `730 per acre was spent
extra in DSR for weedicides and micronutrients
over the NTR (Table 3)
Water Saving

of water shortage and in  the case of long
duration varieties.
Productivity Level

It was general fear among the paddy
growing farmers that the yield of the crop  will
be lower if paddy is sown with the DSR
technique. It is true up to some extent in the
light soils. The limiting factor is iron deficiency
as well as the weed infestation in DSR
especially in light soils.

However, incidence of iron deficiency and
weed infestation was lower in the case of
heavy soils. It was estiamted that the yield
losses were 0 to 3.03 per cent in the case of
basmati variety Pusa 1121, while in coarse grain
varieties 1.67 to 5.36 per cent in Pusa 44 and
3.22 to 6.67 per cent in PR 118 on sample farms.
The yield loss was lower during the draught
year as compared to normal rainfall year (Table
5). Thus, the DSR on heavy soils can be
adopted successfully.
 Overall savings

Table 3:Costs involved in weed and nutrient
management in DSR and NTR

(`acre -1)
Cost of 2011-12 2012-13 Overall

Average
DSR NTR DSR NTR DSR NTR

Weedicides 850 200 1000 300 925 250
Micronutrients 50 - 60 - 55 -
Total 900 200 1060 300 980 250

The most important saving in the case of
DSR is the irrigation water component. In
normal planted rice generally 3000 to 4000 litres
of water is required to produce one kilogram
of rice depending on type of soil. However,
the saving of irrigation was 30 to 40 per cent
with the DSR technology. The sampled farmers
planted both coarse grain and basmati paddy
varieties that saved on an average 40.54 and
32.33 per cent of irrigation water, respectively
over the same varieties grown under normal
planted conditions (Table 4).

The savings were comparatively higher in
2012-13 being the draught year with poor
rainfall. Further water saving was more in long
duration coarse grain paddy varieties. Thus,
DSR proved more beneficial during the period

Table 4: Comparison of irrigations applied
to DSR and normal planted rice

(Number)
Variety 2011-12 2012-13 Overall

Average
DSR NTR DSR NTR DSR NTR

Pusa 1121 17 25 19 28 18 27

PR 118 /
Pusa 44

20 34 24 40 22 37

Saving of total irrigations applied (%)
Pusa1121 32.00 32.14 32.33
PR118/Pusa44 41.18 40.00 40.54
DSR saved 9 irrigat ions in Pusa 1121 basmati and 15
irrigations in Pusa 44 and PR 118 variety.

Table 5: Productivity of direct seeded and
normal planted rice

(qacre-1)
Year Varieties DSR NTR % change
2011-12 Pusa 1121 16.5 17.0 - 3.03

PR 118 30.0 32.0 - 6.67
Pusa 44 28.0 29.5 - 5.36

2012-13 Pusa 1121 18.0 18.0 Nil
PR 118 31.0 32.0 - 3.22
Pusa 44 30.0 30.5 - 1.67
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`2070 per acre in the case of basmati variety
Pusa 1121 and `2750 per acre in the case of
coarse grain varieties PR 118 and Pusa 44 over
the normal plantation of these varieties.
CONCLUSIONS

The direct seeded rice technology has the
significant edge over the existing method of
paddy cultivation as per the total water
consumption as well as monetary benefits were
concerned. The DSR had curtialed the labour
requirement in paddy crop specially during
transplanting. The DSR, if adopted on a large
scale can propose a big relief for the state facing
a labour shortage during peak periods. Further,
the irrigations to the tune of 33 to 40 per cent
were reduced in direct seeded rice over the
normal planted rice which can help to check
the ever decreasing water table in the state.
Although, an additional amount worth `730
per acre was required for controlling weeds
and amelioration of iron deficiency in direct
seeded rice, besides the yield loss of ̀ 1400 to
`1920 per acre in basmati and coarse grain
varieties, respectively, over normal planted rice
but the savings have outpaced the additional
costs involved in direct seeded rice.

Thus, keeping in view the  continuous
ground water depletion, labour shortage in the
peak transplating season and for  the
sustainability of the existing system of
agriculture in the state, the technique of direct
seeded rice should be need to be refined
further and popularized especially on heavy
soils. Although, weed flora, NO2 emissions,
lodging and blast attack are threats in DSR
but the biotechnological and genetic
approaches may prove helpful to resolve these
issues.
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INTRODUCTION
The new HYV technology seems to have

shifted the advantage of productivity per acre
in favour of the big farmers. They have not
only a relatively easy access to new
technology, but can also make rational use of
it because of the favourable farm-size. The gap
between the big and small farmers has widened
(Saini, 1976). Major part of credit borrowed by
the landless, marginal and small farmers has
been devoted to meet family requirements in
terms of food, medicine, marriages, litigation,
etc. (Singh and Mehrotra, 1973). Inadequate
and poor access to institutional credit forces
farmers (mainly the small and marginal farmers)
to depend on the informal credit market to meet

the costs of agricultural production. Borrowers
have to obtain credit on the basis of an
interlocked market transaction. This means
that the extension of credit will be linked by
the lenders to the conditions governing them
receipt from the borrowers of other
commodities, either the labour power or the
product of labour at predetermined lower
prices, fixed by the lenders. This results in
substantial income loss to the small and
marginal farmers (Sahu et al., 2004). The
villagers first tried to clear off the debts taken
from private sources, and this was so because
of high rate of interest charged. Some families
had to suffer from recurring burden of debt
and when the amount became heavy they had
to sell land or livestock to clear it off. It has
been noticed that villagers still depend more
upon the village money-lenders for loans
(Mandal, 1977). Farmers were still at the mercy
of money-lenders. Although overall proportion
of institutional agencies was quite high, but in
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the case of small farmers it was too low to meet
their needs (Balishter and Naresh, 1984).
Amount of loan borrowed and overdues per
farmer were the highest in the case of medium
group of defaulters, but loan borrowed and
overdues per hectare were the highest in the
case of small farmers (Goyal et al., 1993). The
regression analysis indicated that in the case
of small farmers, amount of loan and
consumption expenditure; in medium farmers,
amount of loan and repaying capacity; and in
large farmers only amount of loan were found
to be statistically significant and responsible
for overdues (Mishra and Pattanaik, 2005).

The burden of debt, per owned and
operated acre, was greater on marginal and
small farmers than that of medium and large
farmers. The farmers belonging to the marginal,
small and medium farm-size categories meet
their loan needs from mainly commission
agents, where large farm-size category availed
their loans mainly from institutional sources.
The regressions coefficients for household
income, education level, income from
subsidiary occupations and distance from
headquarter are negatively correlated with
indebtedness. The regression coefficients of
number of females, family-size, farm-size, ratio
of credit from non-institutional sources to that
from institutional sources and expenditure on
unproductive purposes are positively
correlated with indebtedness (Kaur and Singh,
2010).

In the backdrop of above stated facts, the
present study is an attempt to examine pattern
of indebtedness and the determinants of
indebtedness among the different farm-size
categories in rural Haryana.
RESEARCH   METHODOLOGY
Study Area

The present study relates to the state of
Haryana. The state of Haryana occupies an
important place in India. Agriculture has
remained the main stay and leading occupation
for the people of the State since its inception.
The Agriculture Sector has always been an
important contributor to the State Gross

Domestic Product (GDP). As a consequence
of rapid structural transition of the State
economy over the years, the contribution of
the Agriculture and Allied Sector at constant
(2004-05) prices went down to only 16.7
percent in the State GDP during 2011-12
(Anonymous, 2012-13).

 In order to draw a representative sample a
multi-stage random sampling technique was
adopted. At the first stage, the whole state
was divided into three regions on the basis of
levels of agricultural productivity, viz. low,
medium and high productivity regions. One
district was selected from the each region
randomly. As such Yamunanagar, Sirsa and
Bhiwani districts were selected, representing
the high, medium and low productivity regions
respectively. At the next stage, one village was
selected from the each development block of
the selected districts. Thus, in all 23 villages
were selected for survey. In order to reach out
the ultimate sampling units a complete
enumeration of farmers was under taken to
prepare the list of farmers in the sample villages.

The farmers were categorized into four
categories namely marginal, small, medium and
large based on their operational holdings.
Keeping in view the time and resources, a
random sample of 10 percent was drawn. The
total sample consisted of 535 respondents. The
sample comprised of 133, 157, 185 and 60 of
the marginal, small, medium and large farmers
respectively. The district-wise break-up of the
sample is given as under:

Farm category Yamunanagar Sirsa Bhiwani Overall
Marginal Farmers 28 21 84 133
Small Farmers 30 33 94 157

Medium Farmers 26 51 108 185
Large Farmers 6 32 22 60
Overall 90 137 308 535

Functional Analysis
It is important to study the factors which

affect the indebtedness. Linear regression was
tried to analyse the relative indebtedness for
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the different farm-size categories of the
selected districts are given as:

Y  =   f(x1, x2, x3, x4, x5, x6, ut)
Where,

Y = Indebtedness
x1 = Family-size
x2 = Income from subsidiary

occupations (`)
x3 = Farm-size (acres)
x4 = Education level of head of

household (dummy)
x5 = Ratio of credit from non-

institutional sources to that from
institutional sources

x6 = Expenditure on unproductive
purposes of borrowed funds
(Loans for unproductive purposes
here refer to those loans which are
used for  social and religious
ceremonies and redemption of old
debt.)

ut = Error term with usual properties
The independent variables were tested for

their stochastic independence.

RESULTS  AND DISCUSSION
Indebtedness: Extent and Distribution

The category-wise and district-wise extent
of debt among the different farm-size categories
in Haryana is shown in Table 1. It is found that
80.56 per cent of the farming households in
Haryana are under debt. There are certain
variations across the different farm-size
categories. The results presented in Table 1
show that 84.96 per cent of the marginal farming
households are under debt, while the
corresponding figures for the small, medium
and large farming households are 80.25, 79.46
and 75.00 percent respectively. The highest
proportion of households under debt was in
Bhiwani district (81.49 per cent), followed by
Sirsa (80.29 per cent) and Yamunanagar (77.78
per cent) districts. The highest and equal
proportion of the marginal farm-size category
(85.71 per cent) each were under debt in
Yamunanagar and Sirsa districts, followed by
Bhiwani district (84.52 per cent). The highest
proportion of the small farm-size category
(81.82 per cent) was under debt in Sirsa district

Table 1: Extent of debt among farming households in Haryana
Districts Farm-size

categories
No. of sampled

households
No. of

households
under debt

Indebted households
as percentage of

sampled households

Amount of debt Per
sampled household

(`)
Yamunanagar Marginal Farmers 28 24 85.71 71428.57

Small Farmers 30 23 76.67 138733.33
Medium Farmers 26 19 73.08 191346.15
Large Farmers 6 4 66.67 384166.67
Overall 90 70 77.78 149355.56

Sirsa Marginal Farmers 21 18 85.71 60904.76
Small Farmers 33 27 81.82 88696.97
Medium Farmers 51 41 80.39 140470.59
Large Farmers 32 24 75.00 223875.00
Overall 137 110 80.29 135284.67

Bhiwani Marginal Farmers 84 71 84.52 50773.81
Small Farmers 94 76 80.85 79202.13
Medium Farmers 108 87 80.56 118555.56
Large Farmers 22 17 77.27 210681.82
Overall 308 251 81.49 94639.61

Haryana Marginal Farmers 133 113 84.96 56721.80
Small Farmers 157 126 80.25 92573.25
Medium Farmers 185 147 79.46 134827.03
Large Farmers 60 45 75.00 235066.67
Overall 535 431 80.56 114252.34
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followed by Bhiwani (80.85 per cent) and
Yamunanagar (76.67 per cent) districts. In the
case of medium farm-size category, the highest
proportion (80.56 per cent) was under debt in
Bhiwani district, followed by Sirsa (80.39 per
cent) and Yamunanagar (73.08 per cent)
districts. Slightly more than 77 per cent
households of the large farm-size category are
under debt in Bhiwani district, followed by
Sirsa (75.00 per cent) and Yamunanagar (66.67
per cent) districts.

The debt position per sampled household
reveals that the average amount of loan is
`114252.34 for all the sampled farmers in the
rural Haryana. The results brought out the fact
that average amount of loan per sampled
household increases as farm-size goes up. It
is for the reason that the farming as well as
family requirements of the farmers move up as
the farm-size increases.

Average amount of loan per sampled farm
household is `149355.56 in Yamunanagar
district, followed by Sirsa (`135284.67) and
Bhiwani (`94639.61) districts. The analysis
shows that the average amount of loan per
sampled household increases from Bhiwani
district to Yamunanagar district as agricultural
productivity also increases from Bhiwani
district to Yamunanagar district. The highest
indebtedness for the small and marginal farm-
size categories was found in Yamunanagar

district followed by Sirsa and Bhiwani districts.
The situation was the same for the medium
and large farm-size categories. The amount of
debt per sampled household is positively
correlated with farm-size as well as with the
level of agricultural productivity of the districts.
The reason being that the farming as well as
non-farming financial requirements of the
farmers have increased with the increase in
farm-size and level of development.
Determinants of Indebtedness: Category-wise
Analysis

The amount of debt at a point of time is
influenced by several economic and non-
economic factors. It was hypothesized that
indebtedness depends upon family-size,
income from subsidiary occupations, farm-size,
education level, ratio of credit from non-
institutional sources to that from institutional
sources and expenditure on unproductive
purposes. The results obtained are presented
in Table 2.
Marginal farmers

The perusal of Table 2 indicates that all the
six variables are important determinants of
indebtedness. The coefficient of education
level of the head of household, income from
subsidiary occupations are negative which
implies inverse relationship between education
level of the head of household and
indebtedness and income level and

Table 2: Factors determining indebtedness among farrmers: Category-wise  analysis
Factors Marginal

farmers
Small

farmers
Medium
farmers

Large
farmers

Overall

Family-size 2262.37* 106.38* 3997.85* 1451.99* 2108.56*

(10.40) (10.43) (12.76) (8.03) (18.62)
Income from subsidiary occupations -0.3615*

(7.75)
-0.4825*

(8.84)
-0.0067*

(10.98)
-0.1394*

(6.60)
-0.1555*

(15.53)
Farm-size 2785.59* 4495.81*  1809.05* 809.06* 1400.31*

(10.40) (10.43) (12.76) (8.02) (18.62)
Education level -11.55* -656.21* -792.65* -568.96* -39.82*

(10.40) (10.43) (12.76) (8.03) (18.62)
Ratio of credit from non-institutional sources to that from
institutional sources

0.0165*

(5.97)
0.1940*

(6.73)
0.0893*

(9.33)
0.2016*

(5.75)
0.129*

(12.93)
Expenditure on unproductive purposes 1.08**

(2.11)
1.13*

(2.71)
1.14*

(3.82)
1.06**

(2.57)
0.13*

(5.34)
R2 0.90 0.88 0.83 0.73 0.83
* and ** Significant at one per cent and five per cent
Figures in parentheses indicate t-values.



127

indebtedness.
On the other hand, the coefficient of family-

size, farm-size, ratio of credit from non-
institutional sources to that from institutional
sources and expenditure on unproductive
purposes are positive. All the variables were
significant statistically. The independent
variables explain 90 per cent variation in the
amount of indebtedness among the marginal
farmers.
Small farmers

The variations in the magnitude of
indebtedness of the small farmers explained to
a large extent by education level, family-size,
farm-size, income from subsidiary occupations,
ratio of credit from non-institutional sources
to that from institutional sources and
expenditure on unproductive purposes. The
independent variables explained 88 per cent
variation in the amount of indebtedness.
Medium farmers

 The variations in the magnitude of
indebtedness of the medium farmers was
explained by family-size, income from
subsidiary occupations, farm-size, education
level, ratio of credit from non-institutional
sources to that from institutional sources and
expenditure on unproductive purposes. All the
explanatory variables are significant
statistically. The regression coefficients of
education level and income from subsidiary
occupations are negative and other variables
are positive. All the explanatory variables
explain 83 per cent variation in the amount of
indebtedness.
Large farmers

In the case of large farmers, the regression
coefficients for family-size, farm-size and ratio
of credit from non-institutional sources to that
from institutional sources are positive and
significant statistically. The regression
coefficients of education level and income from
subsidiary occupations are significant
statistically and have shown a negative
relationship with indebtedness. The regression
coefficient of expenditure on unproductive
purposes is positive. The coefficient was

significant statistically. The independent
variables explained 73 per cent variation.
All sampled farmers

In the case of all the sampled farmers taken
together, the contribution of the explanatory
variables such as family-size, income from
subsidiary occupations, farm-size, education
level, ratio of credit from non-institutional
sources to that from institutional sources and
expenditure on unproductive purposes was
significant statistically. The regression
coefficients for education level and income
from subsidiary occupations were negative.
This indicates that indebtedness decreases as
education level of the head of household
increases. The indebtedness also decreases
as the income from subsidiary occupations
increases. The regression coefficients of
family-size, farm-size, ratio of credit from non-
institutional sources to that from institutional
sources and expenditure on unproductive
purposes are positive. The independent
variables explained 83 per cent variation in
amount of indebtedness.

The regression coefficients of the
education level of the head of the family and
income from subsidiary occupations are
negative, whereas those of other variables
were positive. The foregoing analysis revealed
that income from subsidiary occupations,
higher education level of the head of the family
and curtailing the unproductive expenditure
result in reducing the magnitude of
indebtedness.
Determinants of Indebtedness: District-wise
Analysis

In order to examine the variations in the
significance of factors influencing the
magnitude of indebtedness, district-wise
analysis has also been done; and the results
so obtained are presented in Table 3.
Marginal farmers

The variations in the magnitude of
indebtedness among the marginal farmers was
determined by the family-size, income from
subsidiary occupations, farm-size, education
level and ratio of credit from non-institutional
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sources to that from institutional sources in
the Yamunanagar and Sirsa districts. While in
Bhiwani district the variations in the magnitude
of indebtedness among the marginal farmers
are also explained by expenditure on
unproductive purposes. The coefficients of
education level and income from subsidiary
occupations are negative and significant
statistically for all the sample districts. The
family-size and the farm-size have positive
relationship with indebtedness. The
coefficients were significant statistically. The
coefficient of ratio of credit from non-
institutional sources to that from institutional

sources was positive and significant
statistically in the case of sample districts. The
coefficient for expenditure on unproductive
purposes was positive and significant
statistically while it was non-significant in the
case of Yamunanagar and Sirsa districts. The
coefficients of multiple determinations
explained 93, 92 and 87 per cent variations in
the magnitude of indebtedness among the
marginal farmers of Yamunanagar, Bhiwani and
Sirsa districts respectively.
Small farmers

The estimates of regression coefficients
indicate that the variations in the magnitude

Table 3: Factors determining indebtedness among farmers: A district-wise analysis in
Haryana
District Farm cateogory Family-size ISO FS EL RCNISNS EUPP R2

Yamunanagar Marginal farmers 309441*

(4.26)
-0.89*

(3.38)
2406.82*

(4.26)
-1526.03*

(4.26)
0.28*

(3.27)
1.08NS

(0.99)
0.93

Small farmers 719.08*

(4.10)
-0.06*

(3.56)
270.23*

(4.10)
-4426.79*

(4.10)
0.55*

(3.31)
1.03NS

(1.23)
0.92

Medium farmers 16213.23*

(3.79)
-0.08*

(3.22)
19560.80*

(3.79)
-151.66*

(3.79)
0.22*

(3.21)
1.19NS

(1.20)
0.87

Large farmers 33302.01**

(2.05)
 -1.71***

(1.78)
27221.15**

(2.05)
-60536.8**

(2.05)
1.86NS

(1.38)
1.69NS

(0.75)
0.99

Overall 8724.45*

(6.33)
-0.27*

(5.38)
2556.11*

(6.33)
-60.62*

(6.33)
0.011*

(4.99)
1.21**

(1.98)
0.9

Sirsa Marginal farmers 5138.68*

(4.47)
-0.05*

(3.57)
2434.64*

(4.47)
-138.30*

(4.47)
0.07**

(1.89)
0.77NS

(0.85)
0.87

Small farmers 2249.91*

(6.35)
-0.45*

(5.38)
4136.24*

(6.35)
-523.53*

(6.35)
0.28*

(3.33)
1.00***

(1.63)
0.74

Medium farmers 1534.52*

(7.45)
-0.47*

(6.52)
444.26*

(7.45)
-3838.96*

(7.45)
0.26*

(5.19)
1.23NS

(1.30)
0.86

Large farmers 587.78*

(6.16)
-0.24*

(5.00)
693.45*

(6.16)
-2291.58*

(6.16)
0.27*

(4.36)
1.02**

(2.02)
0.78

Overall 409.93*

(10.77)
-0.12*

(9.03)
1151.61*

(10.77)
-223.84*

(10.77)
0.18*

(7.17)
1.12*

(3.28)
0.81

Bhiwani Marginal farmers 1363.51*

(8.99)
-0.32*

(6.33)
3633.63*

(8.99)
-83.18*

(8.99)
0.01*

(4.73)
1.19**

(1.75)
0.92

Small farmers 161.02*

(9.19)
-0.33*

(7.69)
5100.55*

(9.19)
-909.54*

(9.19)
0.20*

(5.30)
1.11*

(2.18)
0.88

Medium farmers 609.79*

(11.98)
-0.52*

(10.25)
2017.78*

(11.98)
-1786.60*

(11.98)
0.21*

(8.15)
1.00*

(3.41)
0.83

Large farmers 4002.49*

(6.27)
-0.64*

(5.08)
5851.39*

(6.27)
-438.00*

(6.27)
0.30*

(4.71)
0.76**

(1.67)
0.46

Overall 440.39*

(16.62)
-0.18*

(13.65)
3596.81*

(16.62)
-829.14*

(16.62)
0.23*

(10.87)
0.98*

(4.33)
0.79

Figures in parentheses indicate t-values.
*, ** and *** significant at 1, 5 and 10 percent level
NS: Non-significant
ISO: Income from subsidiary occupations, FS: Farm size, EL; Education level, RCNISIS: Ratio of credit from non-institutional sources to that from
institutional sourcesand EUPP: Expenditure on unproductive purposes
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of indebtedness among the small farmers in
Yamunanagar districts were determined by the
family-size, income from subsidiary
occupations, education level and ratio of credit
from non-institutional sources to that from
institutional sources, while all the variables
were significant for the small farmers in Sirsa
and Bhiwani districts. The family-size and ratio
of credit from non-institutional sources to that
from institutional sources have positive
relationship with indebtedness and significant
statistically in the sample districts. The
coefficient of education level and income from
subsidiary occupations are negative and
significant at one per cent level in the three
districts. The coefficient of farm-size is non-
significant in Yamunanagar district while it was
positive and significant statistically in Sirsa
and Bhiwani districts. The coefficient of
expenditure on unproductive purposes is non-
significant in Yamunanagar district. It was
found the coefficient was positive and
significant statistically in Sirsa and Bhiwani
distr icts. The coefficients of multiple
determinations explain 92, 88 and 74 per cent
variations in the magnitude of indebtedness
among the small farmers of Yamunanagar,
Bhiwani and Sirsa districts respectively.
Medium farmers

For the medium farmers, the regression
coefficients of family-size, income from
subsidiary occupations, farm-size, education
level and ratio of credit from non-institutional
sources to that from institutional sources are
significant statistically for all the sample
districts while the coefficient of expenditure
on unproductive purposes was non-significant
in the case of Yamunanagar and Sirsa districts.
The explanatory variables such as family-size,
farm-size, ratio of credit from non-institutional
sources to that from institutional sources and
expenditure on unproductive purposes are
positive, while the education level and income
from subsidiary occupations are negatively
correlated with indebtedness. The coefficients
of multiple determinations explain 87, 86 and
83 per cent variations in the magnitude of

indebtedness among the medium farmers of
Yamunanagar, Sirsa and Bhiwani districts
respectively.
Large farmers

In the case of large farm-size category of
Yamunanagar district, the explanatory variables
such as family-size, farm-size and education
level are significant statistically, while the ratio
of credit from non-institutional sources to that
from institutional sources and expenditure on
unproductive purposes are non-significant.
The explanatory variables such as family-size,
income from subsidiary occupations, farm-size,
education level and ratio of credit from non-
institutional sources to that from institutional
sources were significant statistically in Sirsa
and Bhiwani districts, while the expenditure
on unproductive purposes was also found to
significant statistically in Sirsa and Bhiwani
districts. The coefficients of family-size, farm-
size, ratio of credit from non-institutional
sources to that from institutional sources and
expenditure on unproductive purposes have
a positive relationship with indebtedness in
sample districts and the coefficients of income
from subsidiary occupations and education
level have a negative relationship with
indebtedness in all the three districts. The
coefficients of multiple determinations explain
99, 78 and 46 per cent variations in the
magnitude of indebtedness among the large
farmers of Yamunanagar, Sirsa and Bhiwani
districts respectively.
Overall

In the case of all sampled farmers taken
together, all explanatory variables such as
family-size, income from subsidiary
occupations, farm-size, education level, ratio
of credit from non-institutional sources to that
from institutional sources and expenditure on
unproductive purposes were significant
statistically in the sample districts. The
coefficient of family-size has a positive
relationship with indebtedness. The variable
of income from subsidiary occupations has a
negative relationship with indebtedness. This
indicates that as the income from subsidiary
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occupations increases, the demand for loans
decreases. The variable of education level has
indirect relationship with indebtedness. This
shows that education increases awareness
among farmers. Farm-size has a direct
relationship with indebtedness. This indicates
that the capacity of the farmers to take loans
increases with the increase in farm-size. The
variable of expenditure on unproductive
purposes bears a positive relationship with
indebtedness implying an increase in
indebtedness with the increase in expenditure
on unproductive purposes. The coefficients
of multiple determinations explain 90, 81 and
79 per cent variations in the magnitude of
indebtedness among the farmers of
Yamunanagar, Sirsa and Bhiwani districts
respectively.
CONCLUSIONS

The foregoing analysis of debt shows that
80.56 per cent of the farming households in
rural Haryana were under debt. The highest
proportion of households under debt was in
Bhiwani district (81.49 per cent) followed by
Sirsa (80.29 per cent) and Yamunanagar (77.78
per cent) districts. The average amount of loan
per sampled household increases from
Bhiwani district to Yamunanagar district as
agricultural productivity also increases from
Bhiwani district to Yamunanagar district. The
highest indebtedness for the small and
marginal farm-size categories was observed in
Yamunanagar district followed by Sirsa and
Bhiwani districts. A similar situation prevails
in the case of medium and large farm-size
categories. The amount of loan per sampled
household was positively correlated with farm-
size as well as with the level of agricultural
productivity of the districts. The reason being
that the farming as well as non-farming
requirements of the farmers have increased
with the increase in farm-size and level of
agricultural development of an area or district.

All the explanatory variables such as
family-size, income from subsidiary
occupations, farm-size, education level, ratio
of credit from non-institutional sources to that

from institutional sources and expenditure on
unproductive purposes are significant
statistically in all the sample districts. The
coefficient of family-size bears a positive
relationship with indebtedness for all the farm-
size categories in the districts. The variable of
income from subsidiary occupations has a
negative relationship with indebtedness for all
the farm-size categories in the selected
districts. This indicates that income from
subsidiary occupations was contributing
significantly to make the farmers less
dependent on the loans. The variable of
education level has indirect relationship with
indebtedness for all the farm-size categories
in all the three districts under study. This shows
that education has played a great role in
creating awareness among the farmers. Farm-
size has a direct relationship with indebtedness.
This indicates that the capacity of the farmers
to take loans is increased with the increase in
farm-size. The variable of expenditure on
unproductive purposes has shown a positive
relationship with indebtedness. The
coefficients of multiple determinations explain
90, 81  and 79 per cent variation in the
magnitude of indebtedness among the
sampled farmers of Yamunanagar, Sirsa and
Bhiwani  districts respectively.
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ABSTRACT

The rice and wheat crops are of major importance in the Indian context.
They are staple food grains of India and were instrumental in ensuring food
suff iciency of the nation. However, intensive agricultural practices
associated with these crops are posing a threat to their viability. These
trends are more prominent in the Indo-Gangetic plains of India, where
monocultures of rice and wheat are widespread. This paper is an attempt to
study these trends in the state of Punjab, one of the states following the most
intensive agricultural practices. The study is based on secondary data
spanning four decades from 1980 to 2010. It was found that over this time
period fertilizer consumption increased 2.5 times, land under irrigation 1.8
times and electricity consumption 2.2 times. Simultaneously, productivity
remained relatively stagnant while cost of cultivation rose steeply. These
trends indicate towards the unsustainability of the present patterns of
production. Recommended conservation techniques to overcome this
problem are also documented along with the constraints being faced in
their successful implementation.

Keywords: Intensive agriculture, rice-wheat, cost, productivity
JEL Classification: Q15, Q20

INTRODUCTION
The Rice-Wheat farming system holds a

significant place in the agricultural sector,
especially in India where both rice and wheat
are the major staple food grains. In the Indo-
Gangetic plains of India, which includes states
of Punjab, Haryana and Uttar Pradesh, this
system has emerged as the most profitable
cropping system. This has been possible due
to the focus given to these crops during the
Green Revolution of the 1960s in form of
availability of high yielding varieties, fertilizers

and irrigation water along with a price support
system and efficient marketing (Singh and Kaur,
2012). The success of the rice-wheat system
in India is also credited with the insurance of
food sufficiency to the nation. The increased
production of rice and wheat freed the nation
of the dependency on imports for meeting food
grain demand. The year 2011-12 saw a record
production of 257.4 million tonnes of food
grains, comprising of 104.3 million tonnes of
rice and 93.9 million tonnes of wheat
(Anonymous, 2012a).

However, rising population has also kept
pace with the increase in production and led
to an ever increasing growth in demand of food
grains. The demand for rice and wheat are
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expected to increase to 110 million tonnes and
89 million tonnes respectively by the year 2016-
17 (Anonymous, 2012b). Simultaneously, the
intensive agricultural practices associated
with the rice wheat system in the state of
Punjab are posing a threat to its very
sustainability. Excessive use of resources
leading to increase in the cost of cultivation
on one hand and stagnating land productivity
on the other, have rendered such practices
both economically and environmentally
unsustainable.  Against the backdrop of this
scenario, this paper is an attempt to study the
trends in resource use in Punjab agriculture,
one of the states following the most intensive
agricultural practices and to quantify the
effects in form of the changes in productivity
and costs of cultivation.
Methodological Framework

The study is based on secondary data
extracted from official data sources of the
Government of Punjab and India. The changes
in various agricultural inputs in Punjab over
the years are compared with the subsequent
trends in productivity and the costs of
cultivation of rice and wheat. The data spans
a time period from 1980 to 2010. Various
measures which have been undertaken to
mitigate resource degradation have also been
documented along with the extent of their
success in achieving objectives and the
problems faced in their  adoption and
implementation.
Punjab Agricultural Scenario

The state of Punjab is popularly known as
the food bowl of India due to its significant
contribution to the food grain production of
the country. While occupying only 1.53
percent of the geographical area of the country,
the state produces 19 percent of wheat and 10
percent of the rice in India. Rice and wheat
jointly occupy 6.35 million ha, or almost 80
percent, of the 7.88 mn ha Gross Cropped Area
of Punjab (Anonymous, 2012c). Punjab has
emerged as a major contributor to the national
food grain pool and thus an important asset
for  the food security of the nation. It

contributed 33.75 percent of wheat and 22.07
percent of rice to the central pool of the country
in the year 2011-12. The contribution of wheat
to the central pool has been as high as 75.29
percent in the year 2005-06 (Anonymous,
2012c).

However, this feat has come at a heavy
cost of environmental degradation in the form
of falling water table, deterioration of soil health
and eroding biodiversity. As a result,
productivity of agriculture has also retarded.
These factors, combined with the rising labour
costs have reduced the viability of the rice
wheat system. Above all,  the growing
apprehension is that if the stress on natural
resources is not controlled within time, it may
lead to highly adverse consequences like
salinization/alkalinization, barrenness and
desertification of soil (Dhillon et al., 2010).

A brief overview of the intensive practices
followed in Punjab is given below. This will
help understand the extent to which natural
resources are being depleted and which areas
require immediate attention.
Cropping Intensity

A measure of the cropping intensity can
help identify the extent to which the land is
being put to use for agricultural activities.
Agriculture in Punjab is identified with almost
year round cropping with quick planting of
new crop after preceding crop has been
harvested. Such a practice, though profitable
to farmers, exhausts the soil of all its nutrient
content.

It can be seen from Table 1 that the
cropping intensity of Punjab has been
increasing over the decades and is now nearing
stagnation. Cropping intensity of Punjab has
consistently remained higher than the national
average for the given time period. Continuous
cultivation of land with same cropping
sequence, year after year has exhausted the
soil nutritional base. Dubey (2008) reports that
the soils of Punjab have negative nutrient
budget of 5.1 million tonnes of Nitrogen, 2.5
million tonnes of Phosphorous and 4.7 million
tonnes of Potassium.
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Mechanization of Agriculture
Singh et al. (2012) report that machinery

use has contributed significantly in increasing
the agricultural production of the state by way
of assured timeliness of operations, offsetting
the challenges of labour shortage and reducing
the drudgery involved in farm work.

From the pattern of changes in agricultural
machinery over the years, it is indicated that
while the number increased rapidly in initial
years, it has now reached a stagnation point.
As per estimates of Punjab State Farmers
Commission, the state has double the number
of tractors it requires. The average use of
tractors per annum is barely 450 hours, which
is much below the minimum 1000 hours of
productive use in agriculture. This
overcapitalization in farm machinery and its
underutilization leads to higher cost of
production and lower net income to farmers,
making it economically unviable (Singh et al.,
2012).
Input Use and Agricultural Productivity

In Punjab, the agricultural system thrives
on intensive usage of inputs almost edging
towards overutilization, especially for the two
major crops of rice and wheat.

A study was conducted by Singh et al.
(2011) on the sustainability of cropping
patterns in Punjab by using primary data from
120 farmer households spread across six
villages and three districts. The fertilizer
application was found to be very high at 506
kgha-1 of NPK as compared to 117 kgha-1 at
India level. The per hectare rates of fertilizer
application in Punjab is higher than the
national average by around 100 kgha-1 and
continues to grow despite concerns being

raised about the ill effects on soil quality. The
paddy and wheat crops consume 80 percent
of the total Phosphorous and Nitrogen
consumed as fertilizers in the state of Punjab
(Singh and Singh, 1998).

In Punjab almost 98 percent of the Net
Sown Area is irrigated, 73 percent of which is
contributed by tube wells and the remaining
27 percent by canals. The prevalence of tube
wells for irrigation has been increasing leading
to overexploitation of ground water and
subsequently decline in water table. The rice
wheat system demands large amounts of water
which has been met by exploiting groundwater
resources. The cheap credit facility and high
electricity subsidies in Punjab have further
facilitated the usage of groundwater resources
(Singh et al., 2012).

 Sidhu and Johl (2002) reported that the
total demand for irrigation water in the state is
estimated at 4.377 million hectare metres,
against a total supply of 3.13 million hectare
metres. The deficit is being met by over
exploitation of ground water resources. The
central plain zone is the most severely hit where
ground water level was reported to have
declined from 1.8 metre to 5.1 metre during
1984-1994. It was further reported that every
fall of one metre in ground water table raises
the power consumption by ten percent. Thus,
during 1984-1994, power consumption in
Punjab agriculture increased by more than 20
percent simply because of the fall in water
table. Additional consumption came to 1,150
million kWh of power valued at ̀ 269 crore year-

1 at the levels of power supply and costs of
generation and transmission existing during
the study period.

Free access to electricity for all agricultural
purposes through heavy subsidy by State
Government has led to indiscriminate usage
of electricity by farmers. Singh (2002) reported
that energy consumption for agricultural
practices per hectare in Punjab has increased
by 761.2 percent from 1965 to 1998. There was
overutilization of energy inputs by Punjab
farmers, particularly commercial energy inputs.

Table 1: Cropping intensity in Punjab and
India
Year Punjab India
1980-81 161.37 123.56
1990-91 177.86 130.40
2000-01 194.43 134.35
2005-06 190.55 135.09
2009-10 189.39 137.26
Source: Fertilizer Association of India, Various Issues
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Singh and Singh (1998) reported that paddy
and wheat are the major commercial energy
consuming crops accounting for 92.27 percent
of electricity and 90 percent of diesel oil used
in agriculture. Further, the percentage of
electricity usage for agricultural purposes has
remained high constantly, matching with that
of the industrial sector during all periods. It
was 31.38 percent of total electr icity
consumption of the state for the year 2010-11
(Anonymous, 2012c). The consequences are
a bloating burden of subsidy expenses for the
government and the lingering fear of shooting
costs of cultivation if the subsidies are
removed. The decadal changes in
consumption of fertilizers, irrigation and
electricity for agricultural production are
summarized in the Table 2.

As can be observed, over the period from
1980-81 to 2011-12, the fertilizer consumption
has increased by 2.5 times, land under
irrigation by 1.8 times and electr icity
consumption 2.2 times.

The perusal of Table 3, 4 and 5 show the
trends of productivity and costs of cultivation
of rice and wheat crops over the years in
Punjab. It is observed that the costs of
cultivation have risen much more steeply than
the productivity. To better understand the
implications of increased inputs on costs and
productivity, indices of cost of cultivation and
productivity for a time span of four decades
have been constructed (Table 6).

The figures below show very clearly that
while the productivity has remained almost
stagnant, the cost of cultivation has risen

Table 2: Temporal variations in input usage
and productivity in Punjab agriculture
Year Total NPK

(‘000 nutrient
tonnes)

Gross Area
under

irrigation
(’000 ha)

Electricity
consumed in
agriculture

(Million KWh)
1980-81 762 5781.3 1849.75
1990-91 1220 7054.8 5104.5
2000-01 1313 7663.8 5534.3
2009-10 1866 7723.6 10469.31
2010-11 1911 7714.2 10116.89
2011-12 1918 7723.8 10248.63
Source: Statistical Abstract of Punjab, Government of Punjab;
and Agricul t ura l St at i st i cs at a G l ance, Mi ni st ry of
Agriculture, Government of India.

Table 3: Productivity of paddy and wheat in
Punjab state over the decades

(kgha-1)
Year Paddy Wheat
1981-82 2932 2730
1985-86 3199 3531
1990-91 3229 3715
1995-96 3132 3884
2000-01 3506 4563
2005-06 3858 4179
2009-10 4010 4307
Source: Various issues of Price Policy by CACP

Table 4: Break up of cost of cultivation of paddy crop
(`ha-1)

1981-82 1985-86 1989-90 1995-96 2000-01 2005-06 2009-10
Machinery 310.21 463.81 583.89 1789.07 2435.45 2969.02 4942.54

(8.54) (10.29) (12.97) (17.55) (20.65) (19.11) (20.61)
Fertilizers 860.39 965.86 865.79 1724.63 1863.78 2247.37 2717.50

(23.69) (21.43) (19.23) (16.92) (15.80) (14.46) (11.33)
Irrigation 707.24 771.97 833.04 1549.00 1543.88 2571.18 1995.62

(19.47) (17.13) (18.50) (15.19) (13.09) (16.55) (8.32)
Human Labour 1196.07 1531.72 1529.75 3407.69 3857.52 4981.22 10047.78

(32.93) (33.99) (33.97) (33.43) (32.71) (32.06) (41.90)
Others* 558.58 772.70 691.25 1724.27 2092.82 2768.17 4275.72

(15.38) (17.15) (15.35) (16.91) (17.75) (17.82) (17.83)
Total 3632.49 4506.06 4503.06 10194.66 11793.35 15536.96 23978.71

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Source: Various issues of Price policy of India
Figures in brackets indicate percentage of total
*Includes costs incurred on Bullock labour, Manure,Seed, Insecticides, Interest on working capital and Miscellaneous costs.
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sharply and continues to rise. The break up of
cost of cultivation helps to further explain the
factors contributing to the increase in costs.
The perusal of Tables 4 and 5 show that human
labour occupies the largest portion in the total
cost of cultivation of rice and wheat crops.
The percent cost incurred over fertilizer has
decreased while that over machinery has
increased in case of both crops. The cost
incurred on irrigation is relatively lower, but
that is primarily due to heavy subsidies on
electricity use in agriculture in Punjab state.
The actual costs in terms of natural resources
may actually be very high.

The implications are obvious. The
undesirable outcomes of injudicious use of
natural resources are beginning to surface,
both in form of reduced productivity and
increased costs. Though as of now, there have
been no dangerous outcomes, but that does
not rule out the possibility of their occurrence
in near future. In any case, it is quite clear that
we need to be more cautious in the techniques
we follow for agriculture before it becomes too
late to take corrective action.

These trends point towards a need to
change the way cultivation of rice and wheat
is practiced while maintaining the present
levels of production and growth to keep pace
with needs of growing demand of population.

Table 5: Break up of cost of cultivation of wheat crop in Punjab
(`ha-1)

1981-82 1985-86 1989-90 1995-96 2000-01 2005-06 2009-10
Machinery 474.24 667.22 826.49 1586.40 2875.94 4131.66 5398.64

(19.90) (21.51) (19.79) (18.61) (27.70) (31.75) (32.15)
Fertilizers 820.03 808.00 987.45 2307.49 2525.41 2831.71 2968.95

(34.42) (26.05) (23.65) (27.06) (24.32) (21.76) (17.68)
Irrigation 88.13 209.64 189.88 341.40 377.76 576.04 505.46

(3.70) (6.76) (4.55) (4.00) (3.64) (4.43) (3.01)
Human Labour 590.61 882.14 1460.31 2892.53 2675.37 2914.90 4301.69

(24.79) (28.43) (34.97) (33.93) (25.77) (22.40) (25.62)
Others* 409.52 535.32 711.23 1397.96 1927.61 2557.10 3617.74

(17.19) (17.26) (17.03) (16.40) (18.57) (19.65) (21.54)
Total 2382.53 3102.32 4175.37 8526.05 10382.09 13011.54 16792.38

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Source: Various issues of Price policy of India
Figures in brackets indicate percentage of total
*Includes costs incurred on Bullock labour, Manure,Seed, Insecticides, Interest on working capital and Miscellaneous costs.

Table 6: Productivity and cost indices for
rice and wheat crops
Year Rice

(TE 1983-84=100)
Wheat

(TE 1984-85=100)
PI CI PI CI

1982-83 103 98 96 87
1983-84 100 109 97 99
1984-85 101 119 106 114
1985-86 105 112 114 128
1986-87 109 125 113 116
1987-88 104 133 114 132
1988-89 91 130 118 156
1989-90 115 148 116 164
1990-91 106 170 120 177
1991-92 107 176 123 205
1992-93 111 214 122 242
1993-94 115 246 129 301
1994-95 111 258 132 317
1995-96 103 262 125 403
1996-97 111 303 136 390
1997-98 113 321 124 436
1998-99 103 323 140 476
1999-00 110 357 151 504
2000-01 115 377 147 514
2001-02 115 398 146 516
2002-03 115 496 135 501
2003-04 121 489 136 540
2004-05 129 537 136 598
2005-06 126 457 135 671
2006-07 127 512 136 738
2007-08 132 587 145 790
2008-09 132 765 144 847
2009-10 131 652 139 952
Source: Author’s calculations
TE: Triennium Ending; PI: Productivity Index; CI: Cost
Index
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Steps towards Sustainability: Measures and
Impediments

Various conservation techniques have
evolved over the last few decades to enhance
the efficiency of agricultural production
systems. However, much of the advancement
remains stagnant at the institutional or
research level. Many constraints are faced by
farmers in adopting conservation techniques.
Some such popular initiatives, and associated
benefits and constraints are accounted below.
Zero/reduced tillage

Zero tillage refers to the practice of directly
sowing a crop without tillage after harvest of
preceding crop.  It has been perhaps the most
widely adopted conservation technologies in
the rice wheat growing areas.

A study was conducted by Pandey et al.
(2004) to account for the benefits of zero tillage
as perceived by farmers of rice wheat based
system in Haryana and Bihar. It was observed
that there were net benefits of zero tillage on
the wheat crop, but net loss for paddy by small
margins. The net returns, when considering
both crops, were positive for both areas. It
was further observed that the gains per hectare
were much larger for the less intensively
cropped area of Bihar as compared to Haryana.

The per hectare savings accruing out of
the wheat crop in Haryana (intensive
practices) was `1736.4 and that from paddy
was negative `500. Savings on per hectare
basis for Bihar (less intensive practices) was
`2185 for wheat and a small negative saving
of `5 for paddy.

Despite, these positive results of Zero
Tillage, the adoption has not been very
encouraging. Among the several reasons being
identified is the fact that many farmers operate
farms as a side business and are thus not
encouraged to improve soil and fertility status
on a long term basis (Pandey et al., 2004).
Further, adoption of zero tillage in wheat crop
did not necessary imply that farmers will be
practicing the same for rice or even following
all recommended crop management techniques
(Erenstein, 2011).

Crop residue management
Crop residue management includes

retaining a part of crop residues in the soil so
as to conserve moisture and restore soil
organic matter and nutrient content. Dubey
(2008) reports that a receding trend of Soil
Organic Carbon has been observed in Punjab.
The Soil Organic Carbon pools of tropical and
sub tropical regions are inherently low and the
rice-wheat system further deteriorates them.
This loss has been found to be inversely
proportional to the C inputs of crop residues
incorporated into the soil.

 It is recommended that crop residue
management be followed with the practice of
Zero tillage, which however is rarely reported
by farmers due to several constraints. A study
conducted by Erenstein (2011) used village
surveys of parts of Punjab and Haryana to
determine the various constraints faced by
farmers in retaining crop residue. It was found
that the surplus straw produced from wheat
crop was widely valued as a basal feed for
livestock (72 percent of those surveyed) and
was even traded in the market. As a result, a
trade off existed between straw retention and
livestock feed. In contrast, rice stubble, which
was not considered suitable as a livestock feed
was burned away (55 percent of surveyed) as
it proved to be a trouble in establishing next
crop. Many farmers had a perceived need to
obtain clean fields prior  to initiating
mechanized land preparation. Moreover, the
land has to be vacated within limited time for
timely plantation of wheat crop which makes
burning of rice stubble the most feasible
option. The losses out of the practice,
however, are immense. Maheswarrapa et al.
(2011) report that for every Mg of straw burned
it releases 3 kg particulate matter, 60 kg CO,
1460 kg CO2, 199 kg ash and 2 kg SO2. The
environmental effects of which are manifested
as deteriorating soil health and seasonal air
pollution.

Erenstein (2011) suggests that partial straw
retention may be more easily acceptable by
farmers. Also, production of better fodder
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crops as well as intensification of livestock
could help reduce the straw retention-livestock
feed trade-off. Further, new innovations in
agricultural engineering could help evolve
techniques to effectively manage crop
residues.
Soil nutrient management

A major portion of nutrients applied to soil
are lost due to leaching or volatilization.
According to Ladha et al. (2000) lack of
synchrony between Nitrogen application and
its requirement by plants leads to loss of
almost 50 percent of applied Nitrogen.
Moreover, significant farm to farm and plot to
plot variations exist in nutrient content of soil
which calls for precision farming for adequate
soil nutrient management. Two potential
solutions which can be easily adopted by small
Asian farmers are suggested by Ladha et al.
These are the use of Leaf Colour Charts to
assess Nitrogen content of the plant; and the
use of controlled release fertilizers and deep
placement of fertilizers. Controlled release
fertilizers have shown to decline Nitrogen
requirement by 30 to 50 percent, however cost
constraints are an issue. Also, the proliferation
of these techniques among farmers is very low
due to lack of knowledge
Direct seeding

Direct Seeded Rice (DSR) is a technique of
establishing rice crop from seeds sown in the
field rather than by transplanting seedling from
the nursery.  It is effective in saving labour
and water consumption and thus can make
paddy cultivation cost effective. Paddy
cultivated under DSR matures earlier (7-10
days) than the transplanted crop due to the
absence of transplanting shock and allows
timely planting of succeeding wheat crop.
Hobbs et al. (2002) experimented with Direct
Seeded Rice in India and Nepal and concluded
that Direct Seeding could reduce labor
requirement by as much 50 per cent. In light of
the increasing labour costs and frequent
labour shortage such a technique is of much
importance. Direct seeding of rice can also help
eliminate drudgery involved in transplanting.

Production risk is also reduced as there is
sufficient time between wheat and paddy crop
to adjust planting time.

The constraints associated with DSR as
indicated by Ladha et al. (2000) include the
heavy incidence of weeds and certain diseases
like sheath blight and blast and higher
incidence of the brown plant hopper.
CONCLUSIONS

The increasing population and growing
and diversified demands of the consumers are
exerting pressure over the agricultural sector
to further increase production. Parallel to that,
the depleting natural resource base, declining
productivity and increasing costs of
production are posing new challenges. More
so when these impacts are being felt by states
like Punjab, on which the nation depends
considerably for its food security. The
experiences of Punjab, are a lesson not only
for Punjab, but can be used by other states
also which are in the process of increasing
food grain productivity, to guide their actions
on a more sustainable path. The various issues
discussed point towards the need to tackle
the challenges facing the rice wheat system
more comprehensively, taking into account the
various constraints that are faced by the
farming community. The situation calls for
innovative solutions formulated while keeping
in all possible perspectives- agronomic,
environmental, economic and socio-political.
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ABSTRACT

The present paper aimed to evaluate the impact of laser land leveling
technology on water-use efficiency of wheat and paddy crops.The study
was conducted in Punjab during the year 2011-12. The results revealed
that the adoption of laser land leveling technology resulted into water
saving of 28 and 12 per cent in paddy and wheat crop, respectively, whereas,
the yield of paddy and wheat crop was enhanced by 4.24 and 8.08 per cent,
respectively with the use of technology. The water productivity of paddy
crop was 1.14 kgm-3 for technology adopters whereas, it was 0.78 kgm-3 for
non-adopters; indicating an increase of 31 per cent. The important
constraints in the adoption of this technology include non-availability of
laser land leveler, high cost of leveling, small size of holding and lack of
awareness among the farmers.
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INTRODUCTION
Introduction of Conservation Agriculture

(Resource Conserving Technologies) was an
important breakthrough for sustaining
productivity, natural resource base and
economic growth of the farmers. The
conservation agriculture aims at reversing the
process of degradation inherent to the
conventional agricultural practices like zero
tillage, laser land leveling, integrated pest
management, etc. The conservation
agriculture leads to sustainable improvements
in the efficient use of water and nutrients by

improving nutrient balances availability,
infiltration and retention by soils reducing
water losses due to evaporation and improving
the quality and availability of ground and
surface water. Laser leveling of agricultural land
is a recent resource conservation technology
initiative in India. It has the potential to change
the way food is produced by enhancing
resource-use efficiency of critical inputs
without any disturbing and harmful effects on
the productive resilience of the ecosystem (Jat
et al, 2006).

Laser leveling is a technology that can
grade an agricultural field to a flat surface by
using a laser-guided scraper. The benefits of
laser leveling include improved crop yields,
reduced labour time spent in weeding, and in
particular, a reduction of up to 20-25 per cent
in irrigation water usage. This benefit
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represents a positive externality because
ground water use is unpriced and farmers have
minimal incentives to conserve it. However,
the collective benefit from conserving ground
water in India is substantial. The ground water
sustains around 60 per cent of agriculture in
India, while 80 per cent of the 743 million people
living in rural areas use groundwater for
meeting their domestic water needs (Larson,
2011).

Furthermore, on laser-leveled fields, the
performance of different crop establishment
options such as of zero tillage, raised bed
planting and surface seeding are known to
improve significantly (Jat et al., 2005).So, there
is a need for developing the adoption of
efficient techniques to conserve underground
water by increasing irrigation efficiency (Singh
et al., 2009).

Thus, the present work was aimed to study
the socio-economic characteristics of farmers’
profile, impact of laser lend leveling technology
on the water productivity of paddy and wheat
crop and to outline important constraints of
laser land leveling technology adoption and
suggest measures to enhance it.
METHODOLOGY

The multi-stage sampling technique was
followed for the selection of the study area.
Keeping in view, the rapid decline of ground
water in the Central Zone of Punjab, the central
districts become the population frame. Among
those two districts viz. Ludhiana and Tarn
Taran were randomly selected for the present
study. At the second stage, one block from
each selected district that is Ludhiana-I from
Ludhiana district and NausheraPannua from
Tarn Taran district was selected randomly. At
the third stage, two villages from each of these
two blocks were randomly chosen. The villages
chosen were Nurpur Bet and Issewal from
Ludhiana-I block and Dhotian and
NausheraPannua from NausheraPannua
block.In order to undertake impact assessment
task of this technology, almost an equal number
of non-adopters from the same vicinity were
taken as a control group for the analysis.

Therefore, a total sample of 80 farmers (40
adopters plus 40 non-adopters) was finally
chosen for the analysis.The data pertaining to
the agricultural year 2011-12 were taken for the
present study.
Water Productivity

Water productivity was calculated to
estimate the effect of laser land leveler on the
productivity and water-use for paddy
cultivation. Water productivity is the physical
accounting of water with yield or economic
output to assess how much value is being
obtained from the use of water (Abdullaevet
al.,2007). For this analysis, physical water
productivity was calculated by equation (1):

WP = Output/Q       …(1)
where, WP is the productivity of water in

kg/m3, Output is the production of crop in
kilograms and Q is water used by the crop (m3).
The total amount of water used in paddy crop
was calculated by multiplying the water
discharge per hour (in litres) from the tube-
well bore with total time taken (in hours) for
irrigating the crop throughout the season.
RESULTS AND DISCUSSION

The results obtained from this study are
discussed as under the following sub-heads:
Socio-economic Characteristics

The results regarding the socio-economic
profile of the farmers presented in Table 1
depicted that among the adopters, 52.5 percent
of the respondents were below 40 years of age

Table 1: Socio-economic characteristics of
sample farmers of Punjab, 2011-12

(Percent)
Indicators Adopters

 (n1=40)
Non-adopters

(n2=40)
Age (years)
up to 30 12.5 10
30 - 40 40 27.5
40 - 50 20 35
Above 50 27.5 27.5
Education
Illiterate 2.5 7.5
Up to Primary - 10
Matric 42.5 62.5
Secondary 47.5 12.5
Post-Secondary 7.5 7.5
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which clearly revealed that technology
adopters were mostly young and were keen to
go for new techniques of crop production.

In the case of non-adopters, 10 per cent of
them were of 30 years or below, 62.5 per cent
were in the age group of 30-50 years, which is
the middle age group and the rest (27.5 per
cent) of them had crossed the age of 50 years.
On the whole, relatively younger farmers (40
per cent) appeared to be the early adopters of
laser land leveling technology.

The perusal of Table 1 further revealed that
42.5 per cent of the technology adopters and
62.5 per cent of the non-adopters were having
educational qualification up to matric level.
Only 12.5 per cent of the non-adopters of the
technology had passed secondary education
(10+2), whereas this percentage was 47.5 as
far as adopters were concerned, which clearly
indicated that the adoption of this technology

Table 2: Cropping pattern of sample farmers
in Punjab, 2011-12

(ha)
Crop Adopters Non-adopters
Kharif
Paddy 2.75 3.14

(82.4) (77.8)
Basmati 0.22 0.45

(6.6) (11.2)
Fodder 0.29 0.36

(8.5) (8.9)
Pulses 0.06 0.05

(1.8) (1.2)
Vegetables 0.02 0.04

(0.7) (0.9)
Total kharif cropped area 3.34 4.03

(100) (100)
Rabi
Wheat 2.99 3.46

(89.5) (85.9)
Fodder 0.29 0.36

(8.5) (8.9)
Maize 0.04 0.10

(1.1) (2.5)
Potato 0.02 0.08

(0.6) (1.9)
Other vegetables 0.01 0.03

(0.2) (0.8)
Total rabi cropped area 3.34 4.03

(100) (100)

was made by young, educated and
progressive farmers.
Cropping Pattern

The cropping pattern of different kharif
and rabi crops were presented in Table 2. It
was observed that the paddy was the major
kharif crop, which occupied 82.4 and 77.8 per
cent of the total kharif cropped area in the
case of laser leveled and non-laser leveled
farms respectively.

Basmati also covered 6.6 and 11.2 per cent
of total kharif cropped area in the case of laser
leveled and conventional farms, respectively.
Among rabi crops, wheat crop occupied 89.5
and 85.9 per cent of the total rabi cropped
area in the case of laser leveled and non-
conventional farms respectively. Fodder was
the next important crop covering about 9 per
cent of the cropped area in both the seasons.
A mere one to two per cent of the area was
under pulses and vegetables.Thus, the
cropping pattern of the sample farms was
dominated by wheat in rabi and paddy in kharif
season.
Diffusion Pattern

The respondents were imparted the
knowledge of the laser land leveling
technology by various agencies like state
governments, agricultural departments, co-
operative societies, krishivigyankendars
(KVK), fellow farmers, etc. The main source of
technology diffusion was fellow farmers and
about 45 per cent of the farmers came to know
and adopted the technology through learning
from each other.

Table 3: Source of inspiration for adopting
las e r land le ve ling te chnology by the
sample farms, Punjab, 2011-12

(n=40)
Sources Frequency Per cent response
Friends/Relatives 04 10.00
Fellow farmer 18 45.00
Co-operative society and
KVK

08 20.00

Kisanmela 07 17.50
Other sources* 03 7.50
*Other sources include Government/agriculture departments,
seminars, campaigns etc.



143

The progressive farmers of the area
adopted the technology and encouraged
others to follow. The co-operative societies
and KVKs also played an important role in the
diffusion of the technology; their share was
about 20 per cent (Table 3). About 7.5 per cent
of farmers came to know about the benefits of
laser land leveling technology and the cost
involved therein by attending seminars,
campaigns, etc.
Water Productivity of Paddy and Wheat Crop

The laser land leveling technology proved
to be an efficient technique for enhancing
water productivity of paddy and wheat crop.
The perusal of Table 4 revealed that laser
leveling was effective in saving of irrigation
water to the tune of 28 and 12 per cent in paddy
and wheat crop, respectively. It was due to the
fact that in precision leveling water spreads
evenly over the entire land surface. The results
further revealed that the average paddy yield
on leveled fields was 7119.48 kg per hectare as
compared to 6829.61 kg per hectare on
traditionally-leveled fields. Thus, leveling of
land with a laser leveler resulted in 4.24 per
cent increase in paddy yield over the
conventional practice. The corresponding
figures for productivity of wheat crop came
out to be 5067.06 kg per hectare on laser leveled

field as compared to 4688.12 kg per hectare on
traditionally-leveled fields amounting to 8.1
percent increase in productivity of wheat
crop.The increase in yield was due to improved
weed control, improved water coverage due
to better land leveling. The change in water-
use and productivity of paddy crop was
statistically significant at 5 per cent level of
significance.

In paddy crop, water productivity on laser-
leveled fields was1.14 kg per cubic meter.
However, on conventional field it was estimated
to be 0.78 kg per cubic meter that means the
laser land leveling of agricultural land resulted
in the enhancement of water productivity of
paddy crop by 31 per cent. The corresponding
per cent change in water productivity for wheat
crop came out to be 19 with water productivity
of 2.36 kg per cubic meter on laser-leveled fields
and 1.92 kg per cubic meter on conventional
field. It clearly indicates that under the present
agricultural situation of Punjab, where farmers
are not willing to shift from prevailing rice-
wheat system, laser  land leveling can
effectively help in sustaining the falling
groundwater table by getting more economic
yield with less amount of irrigation water.
Qualitative Perceptions

The perusal of the Table 5 revealed that 36
adopters out of 40 responded yield
enhancement as one of the major positive
effect of this technology. About 95 per cent of
the adopters agreed that the technology
reduces the irrigation cost as the need for using
generators and diesel engines as an alternative
source of electricity is reduced to a large extent.

As the entire land is leveled and water
spreads evenly on entire surface area, all the
adopters (100 per cent) were of the view that
the adoption of this technology reduces the
wastage of the irrigation water due to evenly
distribution of it. Among 40 adopters, 22 of
them reported that the adoption of technology
reduces the fertilizer requirement. This was due
to the uniform distribution of water over the
soil surface which enhances the regulated
uptake of nutrients by the crop plants. The

Table 4: Water productivity of paddy and
wheat crop
Particular Adopter Non-adopter Difference
Paddy
Water-use
(cu.mha-1)

6243.38 8678.82 -2435.44**

(28.1)
Yield
(kgha-1)

7119.48 6829.61 289.81**

(4.24)
Water productivity
(kgm-3)

1.14 0.78 0.35** 

(30.9)
Wheat
Water-use
(cu.mha-1)

2138.18 2435.03 -296.85**

(12.2)
Yield
(kgha-1)

5067.06 4688.12 378.94**

(8.1)
Water productivity
(kgm-3)

2.36 1.92 0.44**

(18.8)
Figures in parentheses indicates the per cent change for
adopters over non-adopters
** Significant at 5 percent level
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other impacts perceived by the adopters were
less weed occurrence and enhancement of soil
compaction.
Constraints/Challenges

The results presented in Table 6 revealed
that 45 per cent of the non-adopters reported
that the reason of their non-adoption was the
high cost of laser land leveling. While 25 per
cent of non-adopters reported that they were
not fully aware of the technology, resulting in
non-adoption of the technology.

Another mojor reason reported by 77.5
percent of non-adopters was their small size
of holdings. The small and marginal farmers

Table 6: Constraints/problems faced by
non-adopte rs of la s e r land le ve l ing
technology, Punjab, 2011-12

(Multiple responses)
Constraints Frequency
Non-availability of laser land leveler 28

(70.00)
High cost of leveling 18

(45.00)
Small size of holding 31

(77.50)
Lack of awareness 10

(25.00)
Figures in the parentheses indicates the percent to the totan
umber of non-adopters of the technology

Table 5: Impact of las e r land le ve ling
te chnology on sample farms in Punjab,
2011-12

(Multiple responses)
Perceived Impact Frequency
Yield enhancement 36

(90.00)
Reduce irrigation cost 38

(95.00)
Reduce wastage of irrigation water 40

(100.00)
Low fertilizer requirement 22

(55.00)
Less weed occurrence 28

(70.00)
Enhancement of soil compaction 17

(42.50)
Figures in the parentheses  indicate the percent to the total
number of adopters of the technology

perceived that there is no need of leveling and
increasing additional cost as their fields are
already leveled.
CONCLUSIONS

The above discussion on challenges and
opportunities of laser land leveling technology
culminate to some specific conclusions that
under the present agricultural situation of
Punjab, where farmers are not willing to shift
from prevailing rice-wheat system, laser land
leveling can effectively help in sustaining the
falling groundwater table by getting more
economic yield with less amount of irrigation
water. The adoption of laser land leveling
technology resulted into water saving of 28
and 12 per cent in paddy and wheat
respectively. The yield of paddy and wheat
was enhanced by 4.24 and 8.08 per cent,
respectively with the use of technology. The
water productivity of paddy and wheat crop
also improved by 31 and 19 per cent,
respectively. The important constraints in the
adoption of this technology include non-
availability of laser land leveler, high cost of
leveling, small size of holding and lack of
awareness. To encourage the rapid adoption
of this technology the following suggestions
can go a long way to augment the use of laser
land levelling technology:
† There is need to promote laser land

leveling technology as it improves water
use efficiency.

† Subsidizing cost of laser leveling per acre
will increase the area under laser leveling
as the small and marginal farmers will go
for its adoption.

† There is need to encourage theCo-
operative Agro Service Centre to acquire
this technology, so that the timely
availability of the laser leveler could be
ensured.
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ABSTRACT

The study has analyzed the trends in area, production and yield of wheat of
the Punjab state. The study was based on time series data collected from the
Statistical Abstract of Punjab for a period of 61 years from 1950-51 to
2010-11. The study period has been divided into three periods:  Period-I,
1950-51 to 1965-66, represents the Pre-Green revolution period, Period-
II,1966-67 to 1985-86, represents the Green revolution period and  Period-
III, 1986-87 to 2010-11, is the Post-Green Revolution period. The share of
wheat in the total cropped area has increased from 29.59 per cent in 1960-
61 to 44.53 per cent in the year 2010-11. The superior varieties’ of wheat
introduced during the Green revolution, relative profitability of this crop
with minimum production and marketing risks as compared to other crops
could be the reason for this sharp increase.  The comparison of all periods
revealed that Period-II had the highest growth rates of area (3.06%),
production (6.24%) and yield (3.15%). The decomposition analysis of
growth suggests that yield effect was the major source of growth in Period-
I, II and III. For the overall study period, interaction of area and yield
(47.72%) was the major contributor to production. Variability in area and
yield was the cause for high variability pronounced in production.
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INTRODUCTION
The state of Punjab in India has, in the last

three decades, been one of the world’s most
remarkable examples of agricultural growth.
Growth in Punjab has been closely associated
with the well-known Green Revolution, which
saw the development and adoption of new,
high-yielding varieties (HYV’s) of wheat, rice
and other food crops. The astounding
agricultural growth in Punjab is exemplified by
the increase in Punjabi wheat production from

1.9 to 5.3 million tonnes during the years 1965
through 1972 (Singh and Kohli, 2005).

The need for agricultural growth is very
vital in the development of an economy. Some
researchers have found out that it is necessary
to maintain a sustainable agriculture growth
regardless of how fast the nonagricultural
sector grows. Mostly economists agree that
agricultural growth is not only an essential
component but also a precondition for growth
in the rest of the economy. To keep pace of
sustainable economic growth, quantitative
assessment of the contribution of various
factors to growth of agricultural output is
important. There are many factors responsible
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for the agriculture growth.  Among these, area
and yield are the one (Singh 1981). These
sources of growth are very important for
agricultural development programs and for
investment priorities (Ranede, 1980).
Knowledge of difference in growth rates is
important to remove the bottlenecks in
achieving the speedy development in
agriculture sector (Sikka and Vaidya, 1985).
Growth decomposition in agriculture output
has remained very important issue for
researchers and policy makers.  To facilitate
output project with alternative targets and
policies, the breakdown of growth into various
components such as area, yield and cropping
pattern is important (Jamal and Zaman, 1992).
The trend of agricultural production in the
past and the estimation of its growth rates can
provide a basis for future projections of
agricultural output. Therefore, the present
study makes an attempt to analyze the growth
performance of wheat and the contribution of
area, yield and interaction of area and yield to
overall production of wheat in Punjab from
1950-51 to 2010-11.
METHODOLOGY

The study was based on a time series data
on area, production and productivity of wheat
collected from the Statistical Abstract of
Punjab for the period 1950-51 to 2010-11. The
study period has been divided into three
periods:  Period-I, 1950-51 to 1965-66,
represents the Pre-Green revolution period,
Period -II, 1966-67 to 1985-86, represents the
Green revolution period and  Period-III,1986-
87 to 2010-11, is the Post-Green revolution
period. The estimation of growth rate was done
by employing Compound Growth Rate (CGR).

The compound growth rates of area,
production, and yield of wheat was computed
by using the growth model as under:

Yt =ABt

Where,
Yt = Area in thousand hectares,

production in  thousand metric
tonnes and yield in kilograms per
hectare

t = Time variable (1, 2….n) for each
period

A = Constant term
B = Regression coefficient (slope)
Log transformation of the above function

is:
In Yt = In A+t (In B)

Where,
In B = In (1+r) and
r = [antilog (In B)-1]
CGR (%) = [antilog (In B)-1]  100
In order to measure the relative

contribution of area, yield and the interaction
of area and yield, production of wheat was
decomposed into area effect, yield effect and
interaction effect. The following additive
scheme of decomposition was used

  P = AA1Y + YY1 A + A  Y
Where,

P = Difference in average production
during two periods

Y = Difference in average yield during two
periods

A = Difference in average area during two
periods

A1 = Average area under wheat during the
base year

Y = Average yield of wheat during the
base year

Thus, the change in production ( P) is
due to:
A1Y = Area effect
Y1A = Yield effect, and
AY= Interaction effect of area and yield

The variability in area, production and yield
of wheat was computed by using Cuddy Della
Valle Index (Singh and Byrlee, 1990). This index
was used to correct the coefficient of variation
since the simple coefficient of variation over
estimates the level of instability in time series
data characterized by long term trends. The
variability was computed by using the formula
below:

Coefficient of Variation (CV) = 100
X
SD
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Where,
SD = Standard Deviation and
X = Mean.
The Cuddy Della Valle Index (CV*) was

calculated by using the formula as,
 CV*   =   CV  (1-R2)0.5

Where, R2 is the Coefficient of Multiple
Determinations.
RESULTS  AND  DISCUSSION
Growth in Area, Production and Yield

The results presented in Table 1 revealed
that the share of wheat area in the gross
cropped area, which was 26.59 per cent in 1960-
61, increased to 40.49 per cent in 1970-71 and
grew to 44.53 percent by 2010-11. Rice which
had accounted for only 4.82 percent of gross
cropped area in 1960-61 and 6.87 percent in
1970-71, increased its share to 32.89 per cent
by 2000-01 and rose to 35.85 by 2010-11. This
observed increase of wheat and rice in per cent
share of total cropped area may be due to the
adoption of new production technology during
the late 1960s that brought a remarkable
expansion of area under wheat and rice. The
increase in wheat and rice cultivation may be

due to the shift in area from gram, rapeseed
and mustard, maize, and ground nut as shown
in Table 1. Similar reason was reported by Sidhu
(2005). In 1960-61 about 6.3 percent of the gross
cropped area was under American cotton,
which increased to nearly 8.49 in 1990-91 and
declined to 4.5 per cent in 2000-01 and
increased to 5.96 thereafter. The proportionate
area under desi cotton in 1960-61 was 5.1 per
cent of gross cropped which then continuously
decelerated  to 0.85 per cent in 1990-91 then
rose to 1.46 per cent in 2000-01 and thereafter
declined to 0.16 per cent in 2010-11. Generally
area under cotton was observed to fluctuate
from period to period. This could be due to
water logging in the cotton belt and pest
attack.

It was further observed from Table 1 that
the area under potato, sesamum and sugarcane
remained unstable. The respective share of
pulses and gram in gross cropped area has
recorded a sharp decline from 19.08 and 17.71
per cent in 1960-61 to 0.47 and 0.04 per cent in
2010-11.  It was further observed that the area
under groundnut, bajra and jowar, maize and

Table 1: Shift in cropping pattern in Punjab, 1960-61 to 2010-11
(Percent to GCA)

Crop 1960-61 1970-71 1980-81 1990-91 2000-01 2010-11
Rice 4.82 6.87 17.49 26.86 32.89 35.85
Wheat 29.59 40.49 41.56 43.63 42.92 44.53
Cotton (American) 6.30 3.73 7.42 8.49 4.50 5.96
Cotton (Desi) 5.10 3.26 2.17 0.85 1.46 0.16
Maize 6.91 9.77 5.65 2.51 2.07 1.69
Sugarcane 2.81 2.25 1.05 1.35 1.52 0.89
Potato 0.19 0.30 0.59 0.31 0.76 0.81
Pulses 19.08 7.29 6.27 3.01 1.26 0.47
Bajra and jowar 2.73 3.73 1.03 0.16 0.08 0.04
Groundnut 1.42 3.06 7.23 0.15 0.05 0.03
Sesamum 0.17 0.26 0.25 0.24 0.24 0.09
Barley 1.39 1.00 0.96 0.49 0.40 0.15
Gram 17.71 6.30 3.81 0.80 1.10 0.04
Rapeseed and mustard 2.26 1.81 2.01 0.92 0.69 0.41
Total food grains 64.73 69.18 71.78 75.55 79.05 82.52
Total oilseeds 3.91 5.20 3.52 1.39 1.08 0.71
Total cropped area 100.00

(4732)
100.00
(5678)

100.00
(6763)

100.00
(7502)

100.00
(7941)

100.00
(7882)

Source: Statistical Abstract of Punjab
Figures in parentheses indicate gross cropped area (000' ha)
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oilseeds increased from 1960-61 to 1970-71,
from 1980-81, the share of these crops in the
gross cropped area has been declining
continuously and by 2010-11 their share was
less than three percent. The share of total food
grains in the total cropped area has been
observed to increase over years. Its share has
increased from 64.73 per cent in 1960-61 to
82.52 per cent in 2010-11. The share of wheat
and rice area in the total cropped area in the
state has grown very fast. It was observed
that the share of wheat and rice has increased
from 34 percent in 1960-61 to around 80 per
cent in 2010-11. The superior varieties’ of
wheat and paddy introduced during the Green
revolution, relative profitability of these crops
with minimum production and marketing risks
as compared to other crops could be the reason
for this sharp increase.

The perusal of Table 2 shows that the area
of wheat during Period-I from 1950-51 to 1965-
66 decreased from 1551 thousand hectares to
1550 thousand hectares while in Period-II it
increased from 1608 to 3112 thousand hectares
showing an increase of 93.5 percent. The

increase in area during Period-II may be due to
the adoption of new production technology
during the late 1960s that brought a remarkable
expansion of area under wheat. The expansion
in area under cultivation of wheat may have
been at the cost of gram, rapeseed and mustard.
The area for Period-III was 3185 thousand
hectares which increased to 3510 thousand
hectares in 2010-11 registering an increase of
10.2 percent. At overall study period, the area
has increased from 1551 thousand hectares in
1950-51 to 3510 thousand hectares in 2010-11.
During Period-I, wheat registered a decline in
growth of 0.72 per cent per annum. However,
during Period-II, it expanded remarkably with
annual growth rate of 3.60 per cent, which later
slowed down to 0.47 percent in Period-III. The
CGR of area under wheat for the entire study
period was 1.56 per cent per annum. The annual
growth rates for Period-II and III were positive
and significant statistically except for Period-I
that showed the non-significant negative
growth rate.

The results presented in Table 2 further
revealed that production of wheat increased
from 1347 thousand metric tonnes during
Period-I to 1916 thousand metric tonnes.
Between 1966-67 and 1985-86 production of
wheat increased by 8537 thousand metric
tonnes which is 348.2 per cent increase. This
remarkable increment may be attributed to
expansion in area and the adoption of high
yielding varieties introduced during Period-II,
which is the Green revolution period. In Period-
III, production increased from 9447 to 16472
thousand metric tonnes. This represents an
increase of 74.4 percent. A look at the annual
growth rates, Period-II recorded an impressive
growth rate of 6.24 per cent per annum. The
overall growth rate was estimated to be 4.59
per cent per annum and was found to be
significant statistically.

The productivity of wheat during Period-I
and II increased from 869 kg per hectare and
1524 kg per hectare to 1236 kg per hectare and
3531 kg per hectare, respectively. The
productivity has also increased from 2966 to

Table 2: Area, production and yie ld of
wheat in Punjab, 1950-51 to 2010- 11
Year Area

(000' ha)
Production
(000' MT)

Yield
 (Kgha-1)

1950-51 1551 1347 869
1954-55 1795 1975 1100
1958-59 1443 1548 1073
1962-63 1516 1761 1162
1965-66 1550 1916 1236
1966-67 1608 2451 1524
1970-71 2299 5145 2238
1974-75 2207 5286 2395
1978-79 2739 7439 2716
1982-83 3052 9168 3004
1985-86 3112 10988 3531
1986-87 3185 9447 2966
1990-91 3273 12159 3715
1994-95 3311 13542 4089
1998-99 3337 14456 4332
2002-03 3375 14175 4200
2006-07 3467 14596 4210
2010-11 3510 16472 4693
Source: Statistical Abstract, Punjab, www.indiastat.com
MT: Metric tonnes
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4693 kg per hectare in Period-III.  In percent
terms, this represent an increase of 42.23, 131.7
and 58.2 percent for Period-I, II and III
respectively. The annual growth rates in the
yield of wheat are positive and significant in
different periods. However, the highest annual
growth rate was observed in Period-II (3.15%).
This growth may be attributed to the advent
of high yielding varieties that led to the
adoption of new agricultural technology
consisting of hybrid seeds, chemical fertilizers,
herbicides and modern agricultural practices.

A look at the performance of individual
variables namely area, production and yield
for each period, the results presented in Table
3 showed that yield growth rate was highest
in Period-I (2.24%), production growth was
highest for Period-II (6.24%) and yield growth
rate was highest in Period-III (1.17%). This
shows that yield performed better in terms of
growth rate. But looking at the overall growth
rate for individual variables as computed in
Table 3, production had the highest overall
growth rate among individual variables. The
contribution of area to growth rate is lowest
for all periods but it increased from -0.72 per
cent (Period-I) to 3.06 per cent (Period-II) and
declined to 0.47 per cent (Period-III) may be

and all were significant statistically. The high
growth rate in Period-II may be due to the
adoption of high yielding varieties
technologies.  That is new-seed-fertilizer
technology started to diffuse in and the most
important factor  which promoted the
dissemination of new technology was the
diffusion of private tube-wells which exploited
ground water. The low rate of growth in Period-
I may be due to the prevailing poor
infrastructures namely poor human resource
conditions, inadequate irrigation network, lack
of institutions for crop improvement and poor
credit facilities etc.  In the Post-Green-
Revolution the growth rate was found to be
declining because agriculture seems to be
nearing the saturation point. It is also
noticeable in Table 4.2 that the growth rates of
area and production are higher in Post-high
yielding varieties than Pre-high yielding
varieties and growth rates in yield show a
down ward trend in the Post-yielding varieties
which might have been due to exploitation of
most of the potential of the HYV’s in the first
few years of their introduction, approaching a
saturation point with regard to the spread of
new varieties. Similar results were examined
by Singh and Bokil (1980).
Decomposition of Production

The decomposition of wheat production
into area, yield and interaction effects are
presented in Table 4. During Period-I, the
contribution of yield was much higher than
that of area and interaction effect in
accelerating the production growth of wheat.
The contribution of area was -0.15 per cent
and that of interaction effect was -0.06 per cent
in comparison to yield effect (100.2%).
Similarly, in Period-II, the yield effect was found

Table 3: Growth performance of wheat in
Punjab
Period Area Production Yield
I (1950-66) -0.72NS 1.50*** 2.24*

(-1.15) (2.16) (4.93)
II (1966-86) 3.06* 6.24* 3.15*

(12.00) (12.94) (11.38)
III (1986-11) 0.47*** 1.64* 1.17*

(14.07) (9.03) (6.63)
*, **, and *** significant at 1, 5 and 10 per cent level
 NS: Non-significant
Figures in parentheses are calculated t-values

because of its nature that its expansion is
limited. Similar results were concluded by
International Food Policy Research Institute
(2006).

The comparison of all periods revealed that
Period-II had the highest growth rates of area
(3.60%), production (6.24%), and yield (3.15%)

Table 4: Decomposition of wheat production
in Punjab

(Percent)
Period Area

effect
Yield
effect

Interaction
effect

I (1950-66) -0.15 100.2 -0.06
II (1966-86) 26.85 37.8 35.35
III (1986-11) 13.72 78.29 7.99
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to be the driving force for the increase in
production. The yield effect was 37.80 percent,
whereas area effect was 26.85 percent and
interaction effect was 35.35 percent.

In Post-Green Revolution period (1986-87
to 2010-11), the main source of output growth
of wheat was also due to yield effect (78.29%).
This indicates that yield effect was the main
contributor to output growth for wheat for the
Period-I, II and III.  However, the
decomposition analysis over the entire study
period revealed that growth in production of
wheat was mainly due to interaction effect of
area and yield (47.72%).
Coefficient of Variation in Area, Production
and Productivity

Agriculture growth and instability has
remained the subject of intense debate in the
subject of agricultural economics in India.
While the need of increasing agricultural
production or growth is obvious, the increase
in instability in agricultural production is
considered adverse for several reasons. It
raises the risk involved in farm production and
affects farmers’ income and decisions to adopt
high paying technologies and make
investments in farming. Instability in
production affects price stability and
consumers and it increases vulnerability of
low income households to market. Instability
in agricultural and food production is also
important for  food management and
macroeconomic stability (Ramesh and Raju,
2009). Looking at the consequences
accompanied with production instability, the
study has been conducted to analyze the
variability in components (area, yield and
production) and also in different periods so
that the results can show direction of the
appropriate measures that need to be
undertaken to overcome its effects.

It can be seen from Table 5 that the
coefficient of variation in area under wheat was
10.4 percent for Period-I and declined to 5.7
and 1.1 per cent for Period-II and III
respectively. A similar trend was observed in
production. The respective coefficients of

variation in production for Period-I, II and III
were recorded to be 14.2, 10.2 and 5.9 percent.
The results further revealed that there was a
declining trend in productivity. The
coefficients of productivity are 8.3, 6.3 and 5.8
for Period-I, II and III respectively. Of all the
variables, production was most risky in all
periods with coefficients of variation 14.2, 10.2
and 5.8 for Period-I, II and III respectively. And
even for the overall period it was highest with
(17.9%). When contrasted with the results in
Period-I, II and III, the analysis suggests that
there is less variability in Period-III. This may
be explained by the time factor, in that given
time, technology had spread to the large
section of the farming system hence reducing
the sources of instability. This observed
decline is consistent with the proposition
stated by Hazell (1984).The variability in
Period-II and III was observed to be higher in
yield than area. The coefficients of variation

Table 5: Variability in area, production and
productivity of wheat in Punjab

(CV*Percent))
Period Area Production Yield
I (1950-66) 10.44 14.18 8.31
II (1966-86) 5.67 10.19 6.35
III (1986-11) 1.14 5.89 5.77

for Period-I and II were estimated to be 5.7 and
1.1 per cent respectively while for area they
were estimated to be 6.3 and 5.8 per cent
respectively.

This same conclusion was arrived at by
Sen (1967) and Rao (1975) on the study of link
between agricultural growth and variability. In
his study, Rao drew attention to the fact that
since variability in yields tends to be far greater
than that in area, productivity based growth
has contributed to greater variability, as
reported also by Barker et al. (1981).
CONCLUSIONS

The share of wheat has sharply increased
from 29.59 per cent in 1960-61 percent to 44.53
per cent in 2010-11.The superior varieties’ of
wheat introduced during the Green revolution,
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relative profitability of this crop with minimum
production and marketing risks as compared
to other crops could be the reason for this
sharp increase. The growth performance of
area, production and yield was highest in
Period-II, that is, Green Revolution Period
whereby area, production and yield of wheat
grew at the rate of 3.06, 6.24 and 3.15 percent
per annum respectively. Yield effect has
contributed significantly to the production of
wheat for Period-I, II and III, while for the entire
period of study, interaction effect was
observed to be the major source of production.
Variability was more pronounced in production
due to the variability in both area and yield.
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 ABSTRACT

Two differing points of view emerged about the status of dairying in the
state of Maharashtra. While the State showed remarkable progress in terms
of overall growth in milk production over the last two decades, there were
also wide inter-and intra-regional variations in growth rates during this
period. The factors underlying regional imbalances in the growth of milk
production could be many. Imbalances in general are associated with
differences in the distribution of breedable bovine population in different
regions of the State, differences in resource base with respect to feed and
fodder and animal health cover, differences in terms of number of
insemination in the field areas for breed improvement and thereby causing
differences in genetic architecture of milch animals, and differences in the
productivity of animals. The higher potentiality of milk production in the
case of some of the districts and regions of Maharashtra was assessed
through significant and higher rate of growth associated with higher index
of instability of milk production. The ready acceptability of modern
technology by the milk producers in rural settings, intensive efforts by the
dairy co-operatives in providing balanced cattle feed, veterinary services
and the availability of other infrastructure facilities could be considered
as the other underlying forces that have transformed the status of dairying
in most of the districts and regions of Maharashtra.
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INTRODUCTION
Dairying is an integral part of the total

farming system and, therefore, treating dairy
cattle as the backbone of the livestock wealth
of India would not be an exaggeration.
Although, dairying provides livelihood to

millions of Indian farmers and generates
additional income and employment for a large
number of families in the countryside with
significantly greater participation of women in
this important activity, our country with about
19 per cent of the world’s total cattle and
buffalo population accounts for only about 16
per cent of the world’s total milk production
(Anonymous, 2010). This is mainly due to the
fact that our livestock are roughly half as
efficient as average milch animals in the world
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and probably only one-fifth as efficient as
those in advanced countries. However, despite
several limiting factors, dairy industry of India
has undergone considerable transformation in
due course of time due to the application of
scientific production techniques by medium
and large farmers and greater importance being
given to the development of dairy cooperative
infrastructure that has contributed in no small
measure towards substantial growth in milk
production since the early seventies. It is
heartening to note that as a result of concerted
efforts towards total dairy development, dairy
industry in India has moved from dependence
to self-reliance with total annual output of milk
crossing 120 million tonnes of late that is
valued at much higher than any other agro-
based commodity produced in India.

In India, dairy sector  needs to be
encouraged, but not at the cost of cereal
production but of course by truly utilizing and
exploiting the complementary, supplementary,
synergistic and even symbiotic relationship
of raising animals with crop production.
Encompassing a wide geographical area and
reflecting different political system, differing
levels of economic development, social
systems and changes in tastes, preferences
and traditions, the approach to dairy
development has varied widely from region to
region in India, especially with respect to
consumption of milk and milk products.
Viewing our dairy spectrum in the light of these
variabilities, it is pertinent to ask whether the
future of our dairy will remain as bright as in
the past if we were to follow the principles and
practices of the past (Shah, 1997).

In view of the strategic importance of
livestock sector  in the agricultural
development of our economy, its systematic
and well conceived development becomes the
pre-condition for successful agricultural policy.
Technological changes in agriculture
associated with the green revolution have
brought about significant changes in the
structure of milk production in several areas
of the country. The state of Maharashtra is

not an exception to this phenomenon. Despite
the fact that milk production in Maharashtra
has grown by leaps and bounds over the last
two decades, there are still vast regional
imbalances in milk production in the State.
Notwithstanding the regional imbalances in
milk production visualized in the state of
Maharashtra, the crucial questions that may
merit considerations are: what prospects do
the state of Maharashtra hold in milk
production enterprise? With the passage of
time, what structural changes have taken place
in different regions of the state vis-à-vis
productivity of milch animals, number of
animals in milk and total production of milk?
What is the extent of instability in the
production growth of milk in different regions
of the State? No discussion on dairy sector
development may be complete without going
into these very many questions.

The present study, therefore, is an attempt
to examine the above mentioned aspects with
a view to evaluate comprehensively the
structural changes in milk production and also
to identify the factors that are responsible for
imbalances in milk production across different
districts and regions of this State. This exercise
is attempted with a view to formulate strategies
for increased milk production in the State.
 METHODOLOGY

The study was based on the secondary
data collected from various secondary sources
and offices. The district-wise time series data
on milk production for various species of milch
animals as well as total milk production were
collected for the period 1985-86 to 2005-06 from
the Directorate of Animal Husbandry and
Dairying, Government of Maharashtra, Pune.
In addition to this, district-wise data on cattle,
buffalo and goat population, their milk
productivity, etc. were also collected using
various Livestock Census Reports for the state
of Maharashtra. Exponential trend equations
have been fitted to the time series data
obtained for various parameters from various
sources in order to compute compound rates
of growth that were also tested for their
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significance by the student ‘t’ statistics.
With a view to understand growth

performance of various parameters better and
in order to capture year to year fluctuation in
the same over the given period of time, an index
of instability as suggested by Coppock (1962)
was also incorporated in the analysis, which
appeared to have taken care of the trend
component in the time series data. The
instability was also estimated with the help of
computation of Coefficient of Variation (CV).
The rank correlation coefficient between two
different periods was also estimated to find
out the changes in the ranking of the districts
of Maharashtra with respect to milk production.
RESULTS AND DISCUSSION
Productivity Indices of Bovines

Many workers have reported considerable
differences in respect of relative share of
different district in the State’s total milk
production and in relation to relative share of
different districts in the State’s total bovine
population (in-milk). In more recent times, this
argument was put forward by Gupta and Jain
(1994). There is, therefore, a need to go into
the details of these shares and thereby examine
inter-district variations in the index of
productivity of bovines in the state of
Maharashtra.

A close scrutiny of results presented in
Table 1 revealed considerable variations in the
productivity indices of bovines across various
district of Maharashtra. The districts like
Greater  Bombay, Nashik, Jalgaon,
Ahmednagar, Pune, Satara and Dhule showed
much higher contribution to the State’s total
milk production compared to their contribution
to the State’s total bovine population (in-milk).
The bovine productivity indices for these
districts, therefore, stood at more than 100.
There were also spectrum of districts like
Thane, Raigad, Ratnagiri, Sindhudurg,
Aurangabad, Jalna, Parbhani, Nanded, Latur,
Buldhana, Akola, Amravati, Yavatmal, Wardha,
Nagpur and Bhandara, which showed much
lower contribution to the State’s total milk
production compared to their contribution to

the State’s total bovine population (in-milk).
The bovine productivity indices for these
districts, thus, turned out to be much below
100. In the case of districts like Chandrapur
and Gadchiroli, these indices were found to be
below 50. Apart from the districts like Greater
Bombay, Nashik, Jalgaon, Ahmednagar, Pune,
Satara and Dhule, the other districts, which
showed their bovine productivity indices a
little higher than 100 were Kolhapur and
Aurangabad, whereas the bovine productivity
indices of Sangli, Solapur, Beed and
Osmanabad worked out at 99, 95, 96 and 91,
respectively, indicated that the contributions
of these districts to the State’s total milk
production had fallen little short of their
contribution to the State’s total bovine
population (in-milk). Thus, based on bovine
productivity indices, three categories of
districts were identified in the State viz.
districts with bovine productivity indices
below 50 (category I), districts with bovine
productivity indices between 50 and 100
(category II) and districts with productivity
indices above 100 (category III).

It could be observed that in respect of
productivity indices of bovines majority of the
districts in the state had fallen under category
I and II. However, it is to be noted that the
total contribution of districts under category
III put together to State’s total milk production
stood at about 55 per cent. This observation
clearly brings us closer to the conclusion that
even though there are only 9 districts in the
state whose productivity indices of bovines
are above 100, by and large their contribution
is very high to the State’s total milk production.
These are the most progressive districts of the
State if milk production alone is considered as
an indicator of development and growth. In
this context, an earlier study conducted by
Gupta and Jain (1994) for 17 major states of the
country revealed that the overall productivity
index per bovine (in-milk) was 73 for
Maharashtra, which turned out to be higher
than the bovine productivity indices of
Madhya Pradesh, Karnataka, Jammu and
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Kashmir, Assam and Orissa, but, at the same
time, stood at much below the bovine
productivity indices of other major states of
the country. Thus, concerted efforts are still
required to be launched in order to boost the
productivity of bovines and thereby total milk
production in the State.
Milk Productivity Variations

An examination of inter-district variations
in productivity indices of bovines is one end
of the problem, the other end being an

evaluation into the changes that have taken
place over time in terms of actual milk yield of
different species of milch animals in different
districts of Maharashtra. In the light of this
fact, district-wise milk productivity estimates
for different species of milch animals for the
reference periods TE 1987-88 and TE 2005-06
are brought out in Table 2.

It could be discerned from Table 2 that
during the period between TE 1987-88 and TE
2005-06 there has been significant increase in

Table 1: Inter-district variations in milk productivity indices of bovine (in-milk) in
Maharashtra
District Total bovine

population@

(in milk)
(1)

Total milk
production@@

(Lakh kg)
 (2)

Share of district in
state's total bovine

population (%)
(3)

Share of district in
state's total milk
production (%)

(4)

Productivity
index of
bovine

[(4)/(3) x 100]

Category

Greater Bombay 58948 1789.77 1.16 2.72 235.79 III
Thane 159251 1903.07 3.12 2.90 92.81 II
Raigad 103230 925.70 2.02 1.41 69.64 II
Ratnagiri 75993 643.43 1.49 0.98 65.75 II
Sindhudurg 46288 360.41 0.91 0.55 60.47 II
Nashik 220818 3812.19 4.33 5.80 134.07 III
Dhule 168993 2554.73 3.31 3.89 117.40 III
Jalgaon 223435 3614.43 4.38 5.50 125.63 III
Ahmednagar 404137 6865.03 7.92 10.45 131.92 III
Pune 350128 6348.60 6.86 9.66 140.82 III
Satara 244282 3953.29 4.79 6.02 125.68 III
Sangli 266457 3399.26 5.22 5.17 99.07 II
Solapur 317294 3881.21 6.22 5.91 95.00 II
Kolhapur 405909 5620.27 7.95 8.55 107.53 III
Aurangabad 117385 1671.14 2.30 2.54 110.56 III
Jalna 82245 907.23 1.61 1.38 85.67 II
Parbhani 156992 1577.19 3.08 2.40 78.02 II
Beed 174229 2146.54 3.41 3.27 95.68 II
Nanded 206831 1923.10 4.05 2.93 72.21 II
Osmanabad 144457 1688.90 2.83 2.57 90.80 II
Latur 154017 1609.00 3.02 2.45 81.13 II
Buldhana 119953 1252.29 2.35 1.91 81.08 II
Akola 156434 1168.20 3.07 1.78 57.99 II
Amravati 120587 1030.54 2.36 1.57 66.37 II
Yavatmal 137749 1019.00 2.70 1.55 57.45 II
Wardha 71305 777.25 1.40 1.18 84.65 II
Nagpur 107947 1093.92 2.12 1.66 78.70 II
Bhandara 131076 1307.80 2.57 1.99 77.48 II
Chandrapur 92278 575.23 1.81 0.88 48.41 I
Gadchiroli 84498 292.38 1.66 0.44 26.87 I
Maharashtra
State

5103146 65711.12 100.00 100.00 100

Notes: @ - According to 2003 Livestock Census of Maharashtra
@@ - Total Milk Production for Triennium Ending 2005-06
Category:  I - Productivity Index < 50; II - Productivity Index > 50 <100; III - Productivity Index > 100
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average daily milk productivity of cows and
buffaloes in all the districts of Maharashtra.
The districts that showed major increase in
their cow milk productivity between TE 1987-
88 and TE 2005-06 were Greater Bombay, Sangli,
Satara, Ahmednagar, Pune, Kolhapur, Solapur,
Osmanabad, Latur and Buldhana. Similarly,
buffalo milk productivity also increased
between TE 1987-88 and TE 2005-06 across all
the districts with sharper increase in the same
being noticed in the case of Greater Bombay,

Thane, Ratnagiri, Sindhudurg, Nashik, Dhule,
Jalgaon, Ahmednagar, Pune, Satara, Sangli and
Kolhapur. Interestingly, the milk productivity
of cows in Sangli district was found to be even
higher than buffalo milk productivity during
the period between TE 1987-88 and TE 2005-
06, which could be due to higher concentration
of crossbred cows in this district as compared
to indigenous cows.

Due to rise in milk productivity of both
cows and buffaloes in all the districts, the

Table 2: Inter-district variation in milk productivity of cows, buffalos and goats in
Maharashtra: 1985-86-2005-06

(kg)
District Cows Buffaloes Goats

TE 1987-88 TE 2005-06 TE 1987-88 TE 2005-06 TE 1987-88 TE 2005-06
Greater Bombay 4.97 5.08 6.32 6.56 0.12 0.18
Thane 1.09 1.74 2.69 3.90 0.12 0.20
Raigad 0.92 1.54 2.69 3.90 0.12 0.20
Ratnagiri 0.92 2.33 1.18 2.59 0.12 0.20
Sindhudurg 0.95 1.87 1.18 2.59 0.12 0.20
Nashik 1.53 1.98 2.55 4.47 0.20 0.21
Dhule 1.46 2.51 2.55 4.47 0.20 0.21
Jalgaon 1.47 2.46 2.55 4.47 0.20 0.21
Ahmednagar 2.09 3.52 2.35 4.14 0.17 0.20
Pune 2.43 3.81 2.35 4.14 0.17 0.20
Satara 2.45 4.26 2.56 3.48 0.22 0.28
Sangli 2.87 5.20 2.56 3.48 0.22 0.28
Solapur 1.67 2.81 2.58 3.01 0.25 0.24
Kolhapur 3.05 3.86 2.56 3.49 0.22 0.28
Aurangabad 1.36 2.28 2.60 3.11 0.18 0.22
Jalna 1.18 2.10 2.60 3.11 0.18 0.22
Parbhani 1.17 2.01 1.74 2.87 0.17 0.21
Beed 1.59 2.42 2.58 3.01 0.25 0.24
Nanded 1.15 2.02 1.74 2.87 0.17 0.21
Osmanabad 1.58 2.89 2.58 3.01 0.25 0.24
Latur 1.46 2.56 2.58 3.01 0.25 0.24
Buldhana 1.25 2.45 2.60 3.11 0.18 0.22
Akola 0.94 1.20 2.47 3.08 0.11 0.14
Amravati 0.97 1.34 2.47 3.08 0.11 0.14
Yavatmal 0.89 1.47 2.47 3.08 0.11 0.14
Wardha 0.89 1.52 2.82 3.22 0.11 0.16
Nagpur 0.88 1.88 2.82 3.22 0.11 0.16
Bhandara 0.85 1.46 2.82 3.22 0.11 0.16
Chandrapur 0.59 0.85 1.78 2.55 0.10 0.14
Gadchiroli 0.57 0.93 1.78 2.55 0.10 0.14
Maharashtra State 1.41 2.47 2.58 3.58 0.18 0.21
Coefficient of
Variation (C.V.) %

60.24 46.37 33.80 24.00 31.73 20.59

 * - Cows include both indigenous and crossbred cows
TE - Triennium Ending 1987-88 (Average 1985-86, 1986-87 and 1987-88)
TE - Triennium Ending 2005-06 (Average 2003-04, 2004-05 and 2005-06)
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overall increase in cow milk productivity for
the State was noticed to be from 1.41 kg in TE
1987-88 to 2.47 kg in TE 2005-06, and in the
case of buffalo, this increase stood at from
2.58 kg to 3.58 kg during the same period. On
the other hand, goat milk productivity
remained by and large same in most of the
districts during the period between TE 1987-
88 and TE 2005-06, though a marginal increase
was noticed in goat milk productivity for the
State as a whole during the same period, mainly
owing to rise in goat milk productivity in
Wardha, Nagpur, Bhandara, Kolhapur and
Greater Bombay.

Although, both cows and buffaloes have
shown increases in their milk productivities
over time, the increase in cow milk productivity
was seen to be much faster than buffalo milk
productivity. During the period between TE
1987-88 and TE 2005-06, the increase in cow
milk productivity for the State as a whole was
found to be 75 per cent and in the case of
buffalo, this increase stood at only 39 per cent.
Most of the increase in buffalo milk
productivity for the State was seen to be due
to the increased productivity contribution of
distr icts like Nashik, Dhule, Jalgaon,
Ahmednagar, Pune, Ratnagiri and Sindhudurg
as in the case of other districts there was
slower expansion in the same during the given
period of time.

The higher milk productivity of cow was
noticed due mainly to higher concentration of
crossbred cows compared to indigenous cows
in the districts belonging to Pune, Nashik and
Aurangabad regions, which, without an iota
of doubt, were high yielder. Generally, the milk
yield of crossbred cow is seen to be 2-3 times
higher than indigenous cows. This argument
has been put forward by many research
workers (Sardiwal and Kalla, 1975; Singh, 1980;
Singh et.al. 1986; Shah and Sharma, 1994).

During TE 1987-88, the per day cow milk
yield varied from 0.57 kg in Gadchiroli districts
to 4.97 kg in Greater Bombay with CV at 60 per
cent. The inter-district fluctuation in cow milk
yield in Maharashtra was seen to be less during

TE 2005-06 as compared to TE 1987-88 as
during TE 2005-06 it stood at 46 per cent. This
held true in the case of buffalo milk yield also.
It is noteworthy to mention that in due course
of time Ratnagiri and Sindhudurg districts have
shown substantial increase in their buffalo milk
yield. While during TE 1987-88, buffalo milk
yield varied from 1.18 kg in Ratnagiri and
Sindhudurg districts to 6.32 kg in Greater
Bombay with C.V. at 34 per cent, this variation
in the same during TE 2005-06 was found to be
from 2.55 kg in Chandrapur and Gadchiroli
districts to 6.56 kg in Greater Bombay with C.V.
at 24 per cent. In the case of goat, the inter-
district variation in milk productivity was
decreased from TE 1987-88 (C.V. = 31.73 per
cent) to TE 2005-06 (C.V. = 20.59 per cent).

Thus, the cow milk yield was seen to be
generally higher in those districts where the
buffalo milk yield was also high. The factors
that were responsible for higher milk yield of
buffalo in a particular district could also be
considered as instrumental for higher milk yield
of cow in that district.
Structural Changes in Milk Production

An attempt is now made to evaluate the
changes that have taken place over time in
milk production figures of various breeds of
milch animals in different districts and regions
of Maharashtra. The estimates of milk
production for different breeds of milch animals
for  various distr icts and regions of
Maharashtra in respect of the periods between
TE 1987-88 and TE 2005-06 are brought out in
Table 3.

The scenario obtaining over the past one
decade reveals dramatic transformation in milk
production figures for  the state of
Maharashtra.  Although majority of the
districts of this State have shown perceptible
increases in their milk production levels during
the period between TE 1987-88 and TE 2005-
06, the period gone by has also been marked
with very slow expansion in milk production
in some districts, these are: Greater Bombay,
Raigad, Sangli, Buldhana, Akola, Amravati,
Yavatmal, and Gadchiroli.
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All these districts have shown only 46-93
per cent increase in their milk production levels
during the period between TE 1987-88 and TE
2005-06 compared to 160 per cent overall
increase in milk production for the State as a
whole during the same period. On the other
hand, the districts that have shown perceptible
rise in their milk production levels during the
given period of time were Nashik, Dhule,
Ahmednagar, Pune, Solapur and Aurangabad.
The total increase in milk production figures
for these districts was found to be above 200
per cent during the period between TE 1987-
88 and TE 2005-06. It might appear from this
observation that the onus of technological
efforts have been more favourably inclined and
concentrated in these districts of the State.

Among various districts, Ahmednagar
district, in particular, showed tremendous
increase in its milk production figures during
the given period of time. In fact, during TE
1987-88, the total milk production figures of
Ahmednagar district stood at much lower
compared to the total milk production figures
of Pune, Satara, Sangli, and Kolhapur districts.
However, during TE 2005-06, the scenario was
seen to completely change as during this
period Ahmednagar district had crossed the
milk production figures of all the above four
districts. Similarly, Pune district showed
quantum leap in its milk production figures
over the past two decades. During the period
between TE 1987-88 and 2005-06, the milk
production figures of Pune district rose sharply
so much so that by TE 2005-06 it had crossed
the milk production figures of Sangli and
Kolhapur districts. The districts that showed
the least expansion in their milk production
levels during the given period of time were
Greater Bombay, Akola, Amravati, Yavatmal
and Gadchiroli.

In the state of Maharashtra, the milk
production figures of crossbred cows have
grown generally much faster than the milk
production figures of indigenous cows and
buffaloes during the period between TE 1987-
88 and TE 2005-06. The exceptions are: Thane

and Sangli districts; furthermore these being
the only aberration in this scenario that have
shown much faster  expansion in their
indigenous cow milk compared to crossbred
cow milk production during the same period.
In fact, in the case of Greater Bombay and Beed
districts, the milk production figures of
indigenous cows have rather declined during
the period between TE 1987-88 and TE 2005-
06; the decline in milk production during this
period being much sharper for Greater Bombay
compared to Beed. On the other hand, in the
case of Amravati and Osmanabad districts,
there has been only marginal increase in
indigenous cow milk production during the
given period of time. As a matter of fact,
majority of the districts showed their
indigenous cow milk production to increase in
the range of 20-60 per cent, and in the case of
buffalo this increase stood at 60-160 per cent
during the period between TE 1987-88 and TE
2005-06. The milk production increases in the
case of goat hovered in the range of 60-150
per cent for majority of the districts during the
same period.

The milk production data for various
districts were further analysed to get an overall
insight about the imbalances prevailing in
different regions of Maharashtra. These results
are also brought out in Table 3.

An overall analysis drawn from Table 3
revealed that during the period between TE
1987-88 and TE 2005-06 the increases in milk
production figures were much sharper for
Nashik, Pune and Aurangabad regions
compared to other regions of the State.
However, as for the total contribution, Pune
region showed the highest contribution to the
State’s total milk production. The contribution
of Pune region to the State’s total milk
production stood at about 35 per cent during
the period between TE 1987-88 and TE 2005-
06. The other major contributors to the State’s
total milk production were Nashik and
Aurangabad regions-contributing 26 per cent
and 18 per cent to the State’s total milk
production during TE 2005-06. As regards milk
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production expansions for various breeds of
milch animals, while Aurangabad region
showed the maximum expansion in milk
production of crossbred cows during the
period between TE 1987-88 and TE 2005-06,
the increase during the same period for
indigenous cow, buffalo and goat milk
production was found to be the highest in the
case of Nashik region. In general, the past two

decades showed 160 per cent increase in total
milk production for the state of Maharashtra,
which has been due mainly to the production
increases of crossbred cow milk as the
increases in the case of indigenous cow,
buffalo and goat milk production have been
very slow during this period.
Growth and Instability

The pattern of milk output growth along

Table 3: Changing milk production pattern in Maharashtra, 1985-86 thruogh 2005-06
(Lakh kg)

District/
Region

Indigenous Cow Crossbred Cow Buffalo Goat Total Production
P-I P-II % P-I P-II % P-I P-II % P-I P-II % P-I P-II %

Greater
Bombay

34 21 -39 8 33 331 1072 1735 62 2 1 -36 1115 1790 60

Thane 188 303 61 58 67 15 580 1485 156 19 49 152 846 1903 125
Raigad 181 299 65 16 58 262 286 538 88 12 31 158 495 926 87
Ratnagiri 127 193 53 71 220 211 84 212 153 8 18 132 289 643 123
Sindhudurg 41 78 88 27 62 134 74 209 181 4 11 154 147 360 146
Nashik 491 1134 131 143 1183 726 401 1306 225 85 189 122 1121 3812 240
Dhule 312 742 138 64 593 831 370 1070 189 67 150 125 812 2555 214
Jalgaon 396 736 86 84 626 647 772 2108 173 79 144 83 1330 3614 172
Ahmednagar 472 736 56 580 4950 754 335 903 170 130 276 113 1517 6865 353
Pune 342 471 38 603 3939 553 680 1768 160 97 170 75 1723 6349 269
Satara 228 363 59 361 1575 336 903 1858 106 72 157 117 1565 3953 153

Sangli 185 257 39 420 561 34 1084 2449 126 76 132 72 1765 3399 93
Solapur 407 493 21 116 1769 1429 579 1316 127 174 303 75 1275 3881 204
Kolhapur 130 155 19 328 1082 230 1626 4308 165 53 75 43 2137 5620 163
Aurangabad 213 349 64 73 818 1018 172 386 124 58 119 104 517 1671 223
Jalna 192 294 53 23 225 866 139 309 123 39 78 99 394 907 130
Parbhani 391 565 45 35 182 413 242 729 202 56 101 81 724 1577 118
Beed 394 388 -2 79 919 1067 354 690 95 82 148 82 909 2147 136
Nanded 376 597 59 30 273 821 334 964 189 51 89 74 790 1923 143
Osmanabad 242 252 4 42 726 1617 338 612 81 40 98 145 662 1689 155
Latur 229 295 29 38 318 744 338 937 177 45 60 33 649 1609 148
Buldhana 306 356 16 70 295 320 351 508 45 60 93 55 786 1252 59
Akola 254 292 15 27 183 573 356 630 77 37 64 73 675 1168 73
Amravati 239 256 7 29 211 622 283 512 81 32 51 63 583 1031 77
Yavatmal 277 309 11 21 155 634 274 495 81 40 60 49 613 1019 66
Wardha 105 163 55 30 345 1053 120 241 101 17 28 67 272 777 186
Nagpur 191 225 18 49 463 846 213 358 68 31 47 51 484 1094 126
Bhandara 206 255 24 36 354 881 333 642 93 28 56 102 603 1308 117
Chandrapur 127 158 25 10 86 788 103 289 179 24 42 75 264 575 118
Gadchiroli 108 136 26 5 17 242 71 110 54 16 29 85 200 292 46
Regions
Konkan 572 894 56 179 440 146 2096 4178 99 46 110 139 2892 5622 94
Nashik 1671 3348 100 870 7352 745 1878 5387 187 361 760 111 4781 16846 252
Pune 1293 1740 35 1828 8927 388 4872 11699 140 472 837 77 8466 23202 174
Aurangabad 2037 2741 35 320 3461 982 1916 4628 142 371 693 87 4644 11523 148
Amravati 1076 1212 13 148 844 470 1264 2145 70 169 269 59 2656 4470 68
Nagpur 736 939 28 130 1264 872 842 1641 95 115 203 77 1823 4046 122
Maharashtra 7385 10874 47 3475 22288 541 12868 29678 131 1534 2872 87 25262 65711 160
Source: Estimates are based on figures compiled from various reports on 'Milk, Eggs, Wool and Meat Production and livestock and Poultry
Keeping Practices in Maharashtra, Directorate of Animal Husbandry, Maharashtra State, Pune
Notes: Period-I = 1985-86 - 1987-88 (Triennium Average)
Period-I = 2003-04 - 2005-06 (Triennium Average)
%; Percent  change
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with instability in rates of growth for different
districts and regions of Maharashtra in respect
of various breeds of milch animals over the
last two decades is presented in Tables  4 and
5.

Wide variations in rates of growth of milk
production were noticed for different breeds
of milch animals across different districts.
During the period between 1985-86 and 2005-

06, districts falling under Konkan region
showed 2-4 per cent annual growth in their
milk production figures with Thane district
showing the maximum growth (4.3 per cent)
followed by Sindhudurg (4.1 per cent), Raigad
(3.9 per cent), Ratnagiri (3.5 per cent) and
Greater Bombay district (2.4 per cent).
However, the districts of Greater Bombay,
Raigad and Sindhudurg showed a decline in

Table 4: Growth in milk production for different districts and regions of Maharashtra,
1985-86 thruogh 2005-06

(Lakh litres)
District/
Region

Indigenous Cow Crossbred Cow Buffalo Goat Total Production
P-I P-II P-III P-I P-II P-III P-I P-II P-III P-I P-II P-III P-I P-II P-III

Greater
Bombay

10.7 -15.7 -2.7NS 3.0NS 10.3 9.7 9.7 -2.9 2.5 5.6 -14.5 -1.2NS 9.7 -3.0 2.4

Thane 5.00 1.0NS 2.6 4.9 -5.8 1.5 4.0NS 10.2 4.9 5.4 6.6 5.2 4.3NS 7.2 4.3
Raigad 7.9 -2.2NS 2.8 17.5 3.5 5.8 6.9 -2.2NS 4.4 9.9 -1.0NS 6.1 7.9 -1.9NS 3.9
Ratnagiri 5.8NS 2.9 0.8NS 11.2 4.3 5.9 10.4 2.7 4.4 3.8 6.5 5.2 8.6 3.4 3.5
Sindhudurg 14.4 -2.3 2.4 9.3 3.6 3.9 15.0 -1.2NS 5.1 15.9 1.3NS 5.9 13.5 -0.6NS 4.1
Nashik 6.2 1.6NS 5.4 17.9 7.5 12.4 9.3 4.4 6.9 6.3 2.7 4.8 9.3 4.2 7.3
Dhule 6.9 4.1 4.9 22.6 7.1 12.4 6.9 5.8 6.1 5.5 4.7 4.6 8.7 5.5 6.5
Jalgaon 5.8 0.2NS 3.9 24.6 4.5 10.5 9.5 2.3 5.8 5.8 1.1NS 3.6 9.8 2.1 5.7
Ahmednagar 5.4 -0.4NS 2.6 22.6 6.5 11.7 7.0 4.4 6.1 5.5 2.9 4.4 14.1 5.1 8.4
Pune 5.4 -0.5NS 1.5 18.8 5.3 10.4 8.1 3.6 5.7 4.1 2.7 3.1 12.1 4.2 7.3
Satara 5.6 0.8NS 2.8 13.7NS 2.3 8.8 5.2 1.7 4.7 6.7 2.7 4.5 8.2 1.9 5.6
Sangli 2.7 1.2NS 2.3 9.9 -3.7NS 0.8NS 4.4NS 2.2 5.6 2.4 3.1 3.2 5.8 1.0NS 4.1
Solapur 2.0 -0.3NS 1.3 30.1 9.0 14.7 5.2 3.8 4.8 3.0 2.7 3.8 8.4 5.1 6.3
Kolhapur 2.7NS 2.1NS 0.7 8.5 4.3 7.2 7.1 2.3 6.3 2.0NS 2.1 1.9 7.0 2.6 6.1
Aurangabad 6.6 -0.4NS 2.6 26.7 4.9 13.6 8.0 -0.9NS 5.0 5.7 1.5NS 4.3 11.4 1.9 6.7
Jalna 6.2 0.7NS 1.8 20.4 8.6 13.1 6.5 1.8 4.6 4.8 2.9 4.0 7.4 2.9 4.5
Parbhani 7.3 -1.2NS 1.7 15.3 7.3 8.5 11.0 4.3 5.8 3.7 3.3 3.5 8.8 2.2 4.0
Beed 1.0NS -0.5NS -0.5NS 21.1 11.6 13.1 5.1 3.7 3.5 4.1 3.3 3.7 5.7 5.4 4.4
Nanded 7.7 -0.2NS 2.2 25.2 1.7NS 13.0 12.6 1.9 5.6 3.6 2.0 3.5 10.8 1.2 4.7
Osmanabad 2.4NS -1.5NS -0.3NS 37.4 4.8 15.9 3.5NS 2.9 3.3 8.7 2.6 5.8 8.6 2.9 5.1
Latur 5.2 -1.4NS 1.1NS 28.1 4.4 10.3 8.4 4.3 5.7 2.3NS 1.8 1.6 9.0 3.0 4.7
Buldhana 2.7 0.1NS 0.5NS 16.9 2.5 7.5 2.1 1.2NS 2.3 0.9NS 4.2 2.6 4.2 1.4 2.5
Akola -0.7NS 3.3 0.6NS 16.6 8.0 10.7 1.3NS 3.6 3.7 2.7 1.9 3.4 1.7 4.1 3.3
Amravati -1.2NS 3.3 0.2NS 21.7 5.1 10.7 2.0 3.0 3.8 2.2 2.1 3.0 2.6 3.5 3.4
Yavatmal -1.5NS 5.9 -0.1NS 20.1 9.6 10.0 2.4 3.5 3.6 1.7NS 4.1 1.8 1.9NS 5.0 2.6
Wardha 2.3NS 4.9 2.1 26.9 5.1 13.8 4.3 2.3 4.5 3.3 1.4NS 3.3 8.1 4.0 6.1
Nagpur 0.7NS 5.3 0.1NS 25.3 5.5 12.3 5.6 0.2NS 3.0 2.3 1.9 2.5 7.4 3.3 4.3
Bhandara 1.3NS 4.2 0.6NS 22.7 6.4 13.0 4.0 2.9 4.0 3.8 3.9 4.2 5.2 4.0 4.4
Chandrapur -1.3NS 6.8 1.3NS 13.0 16.1 12.0 13.8 1.0NS 6.7 2.8NS 1.2NS 4.0 5.4 3.9 4.7
Gadchiroli -3.4NS 11.2 0.7NS -7.8NS 19.5 8.8 2.5NS 3.8 4.4 4.3NS 5.0 2.9 -1.0NS 7.6 2.3
Regions
Konkan 7.2 -0.9NS 2.0NS 9.6 2.2NS 4.7 8.3 0.9 3.7 7.8 3.1NS 5.5 8.1 0.8NS 3.5
Nashik 6.1 1.3NS 4.2 22.1 6.5 11.7 8.5 3.4 6.2 5.8 2.8 4.4 11.0 4.3 7.2
Pune 3.8 0.3NS 1.7 16.0 4.4 8.7 6.1 2.5 5.6 3.4 2.7 3.5 8.4 3.0 6.0
Aurangabad 5.3 -0.6NS 1.3 26.0 6.3 13.0 8.1 2.8 4.8 4.6 2.5 3.8 8.8 2.8 4.8
Amravati 0.1NS 2.8 0.3NS 18.4 5.4 9.2 1.9 2.8 3.3 1.8 3.2 2.7 2.7 3.3 2.9
Nagpur 0.3NS 5.8 0.8NS 23.7 6.2 12.8 5.1 4.1 8.0 3.3 2.6 3.4 5.7 4.0 4.5
Maharashtra 4.3 2.0NS 5.3 19.0 5.5 10.2 6.8 2.5 5.0 4.2 2.8 3.8 8.3 3.2 5.4
All growth rates significant at one per cent level.
NS: Non-ignificant
P-I (Period-I) = 1985-86 to 1994-95; P-II (Period-II) = 1995-96 to 2005-06; P-III (Period III) = 1985-86 to 2005-06
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their annual growth of milk production during
1985-86 through 1994-95 period as against
significant growth in the same during 1995-96
through 2005-06 period. The milk production
figures of the districts of Nashik region are
estimated to have grown in the range of 6-8
per cent during the period between 1985-86
and 2005-06 with Ahmednagar district
showing the highest growth (8.4 per cent) and

Jalgaon district showing the least growth (5.7
per cent) in the same. All the districts of Nashik
region showed very significant growth in their
milk production during 1985-86 through 1994-
95 period with considerable deceleration in the
same during 1995-96 through 2005-06 period.
The annual growth in milk production over the
last two decades for the districts of Pune region
was found to be in the range of 4 to 7 per cent

Table 5: Instability-Coppock Instability Index (CII) milk production for different districts
and regions of Maharashtra, 1985-86 thruogh 2005-06

(Lakh litres)
District/
Region

Indigenous Cow Crossbred Cow Buffalo Goat Total Production
P-I P-II P-III P-I P-II P-III P-I P-II P-III P-I P-II P-III P-I P-II P-III

Greater
Bombay

18.8 30.5 27.8 38.7 15.4 27.4 14.7 9.6 12.8 15.4 47.7 35.9 14.6 9.7 12.8

Thane 15.1 6.5 11.4 23.7 28.2 26.0 17.9 17.4 17.7 6.6 9.2 7.9 14.3 11.0 12.6
Raigad 15.7 9.3 13.4 23.6 5.8 16.4 14.3 11.1 13.1 12.8 10.0 12.6 9.8 9.4 10.3
Ratnagiri 26.6 8.9 18.5 7.7 5.8 7.1 12.0 2.1 8.5 14.4 9.4 11.8 14.3 2.7 9.7
Sindhudurg 81.7 8.8 50.2 15.2 6.0 11.0 13.0 7.3 12.0 20.6 85.4 58.1 22.5 7.8 16.4
Nashik 14.5 6.5 11.3 16.7 7.3 13.5 6.0 3.1 5.5 10.2 4.1 7.6 10.3 3.4 8.0
Dhule 10.3 9.4 9.8 19.7 6.5 15.4 5.1 5.9 5.4 10.6 6.1 8.3 4.9 6.1 5.7
Jalgaon 11.1 6.6 9.5 26.1 5.1 19.0 4.4 3.0 5.0 9.5 4.9 7.5 5.6 2.9 5.6
Ahmednagar 3.7 6.8 6.2 19.9 5.83 15.3 10.8 3.1 8.1 4.6 3.9 4.5 8.5 3.5 7.5
Pune 8.8 6.9 8.0 13.6 4.7 11.3 8.8 2.9 7.3 4.3 4.1 4.2 5.9 2.5 5.8
Satara 6.8 6.4 6.6 15.5 7.4 88.4 6.1 2.4 4.9 7.7 4.0 6.2 23.5 3.5 15.8
Sangli 7.4 6.5 6.8 16.2 21.4 19.0 11.9 1.7 8.2 7.0 4.3 5.6 5.3 4.4 5.2
Solapur 7.1 22.4 16.4 35.2 10.1 25.5 13.3 2.4 9.2 6.5 3.7 5.1 8.8 3.4 6.6
Kolhapur 13.4 7.1 10.3 16.6 5.00 11.8 10.7 1.6 7.7 6.8 3.6 5.2 9.0 1.7 6.6
Aurangabad 7.8 5.8 7.3 27.9 4.7 21.0 15.1 8.6 12.6 8.1 4.3 6.5 12.5 2.9 9.6
Jalna 10.6 6.3 8.6 23.0 9.8 17.9 7.7 2.8 5.8 6.5 4.0 5.2 7.0 2.5 5.3
Parbhani 11.5 6.1 9.4 10.9 7.71 9.53 11.0 4.4 8.3 5.6 4.3 4.9 9.7 2.1 7.0
Beed 10.7 7.8 9.1 17.3 73.4 50.1 11.8 2.4 8.3 6.5 4.9 5.6 7.2 15.5 11.9
Nanded 12.5 5.1 9.5 27.3 8.7 22.1 12.6 1.8 9.3 6.2 3.9 5.0 9.8 2.4 7.6
Osmanabad 12.4 7.3 10.0 49.2 4.7 34.1 19.7 1.8 13.0 20.3 4.1 13.6 9.8 2.3 7.1
Latur 11.8 7.4 10.0 76.6 5.6 47.7 27.2 3.3 17.9 19.1 3.8 12.8 14.1 2.8 9.8
Buldhana 6.8 5.9 6.3 12.0 6.7 10.6 6.2 4.5 5.2 6.6 5.6 6.2 4.1 2.8 3.5
Akola 10.8 8.7 9.6 10.5 8.0 10.0 6.3 3.3 5.4 8.5 3.8 6.3 2.6 3.7 3.5
Amravati 11.1 8.6 9.8 21.5 5.5 16.1 5.6 3.3 5.0 6.3 4.3 5.2 2.4 2.9 2.8
Yavatmal 16.4 12.7 14.7 24.0 13.1 18.7 6.4 3.2 5.5 8.7 5.4 7.2 8.1 5.9 7.2
Wardha 10.3 10.9 10.4 27.8 4.8 20.9 12.1 2.3 8.4 9.1 4.7 6.9 9.5 2.4 6.9
Nagpur 19.3 11.4 15.5 24.9 4.9 18.7 9.2 5.4 7.7 8.2 4.1 6.2 7.6 2.1 5.5
Bhandara 15.4 9.8 12.6 20.8 5.6 16.2 8.7 2.5 6.2 10.6 4.9 7.9 5.9 3.2 4.6
Chandrapur 16.7 12.7 15.2 7.2 31.8 22.4 48.0 3.6 32.2 14.0 4.6 9.9 12.0 4.1 8.6
Gadchiroli 22.7 21.6 23.2 78.0 33.8 56.1 61.5 3.8 38.8 19.5 7.1 13.9 23.7 12.3 19.1
Regions
Konkan 17.6 6.9 13.1 9.1 7.9 8.7 12.0 2.4 8.5 6.4 12.9 10.4 10.9 2.8 7.9
Nashik 7.9 5.4 7.6 18.9 5.8 14.7 4.7 2.2 4.4 6.4 3.9 5.4 6.8 2.6 6.0
Pune 5.6 9.6 7.9 12.6 4.8 10.2 8.0 1.7 5.9 2.5 3.9 3.3 6.0 2.2 5.0
Aurangabad 8.7 5.6 7.4 25.8 10.2 20.3 9.2 1.4 6.7 4.4 3.9 4.1 7.8 2.6 6.0
Amravati 9.8 8.3 8.9 13.9 4.8 11.0 5.0 2.7 4.3 3.9 4.3 4.1 2.9 2.8 2.9
Nagpur 14.7 12.0 13.4 21.7 5.5 16.7 8.0 2.3 5.8 7.0 3.9 5.56 5.7 3.0 4.4
Maharashtra 5.3 6.5 6.0 13.8 5.1 11.4 4.8 1.7 3.9 3.2 4.0 3.6 5.1 1.7 4.3
Source: Estimates are based on figures compiled from various reports on 'Milk, Eggs, Wool and Meat Production and Livestock and Poultry
Keeping Practices in Maharashtra, Directorate of Animal Husbandry, Maharashtra State, Pune
P-I (Period-I) = 1985-86 to 1994-95; P-II (Period-II) = 1995-96 to 2005-06; P-III (Period III) = 1985-86 to 2005-06
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with Pune district showing the highest rate of
growth (7.3 per cent) followed by Solapur
districts (6.3 per cent), Kolhapur (6.1 per cent),
Satara ((5.6 peer cent) and Sangli district (4.1
per cent).

Even in Pune region the total milk
production through various breeds of milch
animals decelerated considerably during the
second half (1995-96 through 2005-06)
compared to the first half (1985-86 through
1994-95) of the overall period (1985-86 through
2005-06). As for Aurangabad region, while
districts like Jalna, Parbhani, Nanded,
Osmanabad and Latur recorded 7-11 per cent
annual growth in their milk production during
1985-86 through 1994-95,   the annual growth
in the same for these districts was found to
decelerate to 2-3 per cent during 1995-96
through 2005-06. It was only in the case of
Beed district that annual growth in total milk
production remained by and large constant at
5 per cent during the period between 1985-86
and 2005-06. The districts that have shown
the least growth in their milk production
figures during the given period of time are seen
to be falling under Amravati region.

The districts falling under Amravati region
showed 2-5 per cent annual growth in their
milk production figures between 1985-86 and
2005-06. However, mention may be made here
that the annual growth in total milk production
in Amravati region improved during the second
half as against the first half of the overall period.
The districts falling under Nagpur region
showed 2-6 per cent annual growth in their
milk production figures during the period
between same period 1985-86 and 2005-06 with
Gadchiroli district being an aberration in this
scenario as this district showed negative
annual growth in total milk production during
1985-86 through 1994-95.

The bulk of the increase in total milk
production in the state of Maharashtra is seen
to be accounted for  by the increase in
crossbred cow milk production that has grown
substantially over the past two decades.
Although milk production through crossbred

cows in Maharashtra increased at an annual
growth rate of 10.2 per cent between 1985-86
and 2005-06, the growth in the same
decelerated to 5.5 per cent between 1995-96
and 2005-06 as against 19 per cent annual
growth in the same between 1985-86 and 1994-
95. Except the districts of Thane and Sangli, all
the distr icts of this State have shown
significant and very high rate of growth in their
crossbred cow milk production during the
given period of time. However, the crossbred
cow milk production of Gadchiroli district was
estimated to have declined during 1985-86
through 1994-95 with a sharp increase in the
same during 1995-96 through 2005-06, and
consequently the overall annual growth in
crossbred cow milk production for this district
stood at 8.8 per cent. The rates of growth in
indigenous cow, buffalo and goat milk
production also decelerated during the second
half as against the first half of the overall period.
On an average, the annual growth in milk
production between 1985-86 and 2005-06 was
noticed to be 5.3 per cent for indigenous cows,
4.2 per cent for buffaloes and 3.8 per cent for
goat.

In general, the milk production in the state
of Maharashtra is estimated to have grown at
the rate of 8.3 per cent per annum during 1985-
86  to 1994-95 and 3.2 per cent per annum
during 1995-96  to 2005-06 with an overall
annual growth in the same at 5.4 per cent
during the period between 1985-86 and 2005-
06. However, this growth in milk production is
achieved in the face of wide year-to-year
fluctuations in the same. Very high degree of
instability in milk production noticed in the
case of districts like Greater Bombay, Raigad,
Thane, Ratnagiri, Sindhudurg, Satara, Latur,
Osmanabad, Chandrapur and Beed is seen to
be associated with moderate as well as high
growth rates, especially during the first half of
the overall period. In the case of districts like
Nashik, Dhule, Jalgaon, Ahmednagar, Pune,
Kolhapur, Solapur, Aurangabad and Nagpur,
high growth rates are associated with moderate
instabilities. Districts showing low growth
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rates associated with very low degree of
instability are noticed to be Buldhana, Akola
and Amravati. Interestingly, the district of
Gadchiroli shows very high degree of
instability, which is associated with very low
growth rates in the second half and negative
growth in the first half of the overall period.
There is a spectrum of other districts like Sangli,
Jalna, Parbhani and Bhandara, which have
sown moderate growth associated with
moderate instabilities. In this sequel, the
district of Wardha shows high growth in milk
production associated with moderate
instability. In general, the districts belonging
to Konkan, Nashik, Pune and Aurangabad
regions have shown high to moderate rates of
growth in total milk production associated with
high to moderate instabilities during the period
between 1985-86 and 1994-95. However, during
the second half of the overall period, i.e.
between 1995-96 and 2005-06, these districts
are marked with low growth with low
instabilities in total milk production. The
districts belonging to Amravati region show
very low growth associated with very low
instability during the entire period between
1985-86 and 2005-06. On the other hand, the
districts belonging to Nagpur region have
shown moderate growth rates in milk
production associated with moderate
fluctuations in the rates of growth. All the
regions have shown substantially lower
growth in milk production during 1995-96
through 2005-06 as against the period between
1985-86 and 1994-95. Similarly, fluctuations in
rates of growth of milk production have also
come down for all the regions during the
second half as against the first half of the
overall period.

As regards instability in rates of growth of
milk production for various breeds of milch
animals, crossbred cows showed much higher
fluctuations in their milk production growth
rates compared to indigenous cow, buffalo and
goat, especially during the period between
1985-86 and 1994-95. However, between 1995-
96 and 2005-06, instabilities in crossbred cow

milk production reduced substantially in all the
districts with the exception of districts like
Greater  Bombay, Thane, Sangli, Beed,
Chandrapur and Gadchiroli, which showed
higher fluctuations in rates of growth of milk
production even during this period. In fact,
Greater Bombay, Chandrapur and Gadchiroli
districts showed high instability even for
indigenous cow milk production during the
second half of the overall period. The Greater
Bombay showed high degree of instability for
goat milk production as well during the second
half of the overall period. The high degree of
instability associated with high rates of growth
may not be a cause of concern However, high
degree of instability associated with low or
declining rate of growth, as noticed in the case
of indigenous cow milk production in Greater
Bombay and Gadchiroli districts, and
crossbred cow milk production in Thane
district is a matter of concern. Similarly,
declining rates of growth in buffalo milk
production during 1995-96 through 2005-06 in
Greater Bombay, Raigad, Sindhudurg and
Aurangabad districts may pose a cause of
concern for the future growth prospects of
these districts in buffalo milk production.
Therefore, in order to correct the inter-district
imbalances in milk production, more emphasis
should be given by the policy makers to the
districts that have shown low growth rates and
high instability in milk production.
Regional Imbalances in Growth

An overall analysis in relation to
comparative position of different regions
discloses that Amravati and Nagpur regions
lag far behind other regions of the State in
terms of growth performance of milk production
(Table 4). The rate of growth of milk production
of Amravati and Nagpur regions over the past
two decades is seen to be 3-4 per cent per
annum, which turns out to be much below the
State’s average rate of growth in the same. And,
as a result of this, the share of these two regions
in total milk production of Maharashtra is
estimated to have declined during the period
between 1985-86 and 2005-06 (Table 6). In fact,
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all the districts of Amravati and Nagpur regions
have shown their milk production to have
growth rates less than the State’s average
growth rate with the aberration of Nagpur
district. Despite one-thirds contribution to the
State’s total milk production, Pune region has
also shown its milk production to increase
below the State’s average rate of growth in the
same during the period between 1995-96 and
2005-06 (Tables 4 and 6). However, this has
not affected share of Pune region in total milk
production of Maharashtra, which increased
from 34 per cent during the first half to 35 per
cent during the second half of the overall
period. On the other hand, Konkan, Amravati
and Nagpur have shown declining share in
total milk production of Maharashtra in the
second half as against first half of the overall
period. The major increase in terms of share in
total milk production is noticed in the case of
Nashik region, which has shown its share in
total milk production of Maharashtra to
increase from 19 per cent during 1985-86
through 1994-95 to 26 per cent during 1995-96
through 2005-06.

Although Pune region showed very high
share in State’s total milk production through
crossbred cow, buffalo and goat, in respect of
production expansions of indigenous cow milk
this region lagged far behind Nashik and
Aurangabad regions. The higher share of Pune
region in total milk production of Maharashtra
was mainly due to its significant contribution
to State’s total milk production of crossbred
cow, buffalo and goat milk production. In the
case of crossbred cow, Nashik region showed

significant expansion in terms of its share in
total crossbred cow milk production of the
State, which increased from 25 per cent during
1985-86 through 1994-95 to 33 per cent during
1995-96 through 2005-06, whereas this share
for Pune region declined from 53 per cent to 40
per cent during the same period. In fact, Nashik,
Pune and Aurangabad regions also showed
very high share in total goat milk production
of the State as there three regions accounted
for almost 70 per cent of the total goat milk
production of the State. The Nagpur region
accounted for the lowest share in terms of milk
production through all the breeds of milch
animals, followed by Amravati and Konkan
regions.

As for milk production growth rates, a
study conducted by Patel (1993) showed much
higher rate of growth in milk production for
the state of Maharashtra during the decades
1970-71 through 1979-80 and 1989-90 as
compared to the rate of growth in the same
witnessed for the period 1985-86 and 2005-06
in this study. According to the estimates
reported by Patel (1993), the total milk
production of Maharashtra grew at the rate of
7.57 per cent a year during the period 1980-81
through 1989-90 as against only 4.15 per cent
annual growth in the same during the period
between 1970-71 and 1979-80. The present
study shows a much higher rate of growth in
milk production for this State for the period
between 1985-86 and 1994-95 and much lower
growth in this respect between 1995-96 and
2005-06 with an average annual growth rate in
the same at 5.4 per cent between 1985-86 and

Table 6: Changing shares of different regions in total milk production of Maharashtra
(Percent)

Regions Indigenous Cow Crossbred Cow Buffalo Goat Total Production
P-I P-II P-I P-II P-I P-II P-I P-II P-I P-II

Konkan 7.75 8.22 5.15 1.97 16.29 14.08 3.00 3.83 11.45 8.56
Nashik 22.63 30.79 25.04 32.99 14.59 18.15 23.53 26.46 18.93 25.64
Pune 17.51 16.00 52.60 40.05 37.86 39.42 30.77 29.14 33.51 35.31
Aurangabad 27.58 25.21 9.21 15.53 14.89 15.59 24.19 24.13 18.38 17.54
Amravati 14.57 11.15 4.26 3.79 9.82 7.23 11.02 9.37 10.51 6.80
Nagpur 9.97 8.64 3.74 5.67 6.54 5.53 7.50 7.07 7.22 6.16
Source: Estimates are based on figures compiled from various reports on 'Milk, Eggs, Wool and Meat Production and Livestock and Poultry
Keeping Practices in Maharashtra, Directorate of Animal Husbandry, Maharashtra State, Pune
P-I (Period-I) = 1985-86 to 1987-88 (Triennium Average) and P-II (Period-II) = 2003-04 to 2005-06; (Triennium Average)
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Table 7: Ranking of districts according to
total milk production in Maharashtra
Districts P-I P-II P-III Change
Brihan Mumbai/
Greater Bombay

9 9 13 Decrease

Thane 11 18 12 Decrease
Raigad 23 19 24 Decrease
Ratnagiri 26 27 27 Decrease
Sindhudurg 30 29 29 Increase
Nashik 8 7 6 Increase
Dhule 12 11 9 Increase
Jalgaon 6 6 7 Decrease
Ahmednagar 5 1 1 Increase
Pune 3 2 2 Increase
Satara 4 4 4 Constant
Sangli 2 5 8 Decrease
Solapur 7 8 5 Increase
Kolhapur 1 3 3 Decrease
Aurangabad 22 13 15 Increase
Jalna 25 24 25 Constant
Parbhani 15 15 17 Decrease
Beed 10 12 10 Constant
Nanded 13 10 11 Increase
Osmanabad 17 14 14 Increase
Latur 18 16 16 Increase
Buldhana 14 17 19 Decrease
Akola 16 22 20 Decrease
Amravati 21 23 22 Decrease
Yavatmal 19 25 23 Decrease
Wardha 27 26 26 Increase
Nagpur 24 21 21 Increase
Bhandara 20 20 18 Increase
Chandrapur 28 28 28 Constant
Gadchiroli 29 30 30 Constant
R12 0.9324
R23 0.9706
R13 0.9471
P-I (Period -I) = 1985-86 to 1987-88; P-II (Period-II) = 1994-
95 to 1996-97; P-III (Period-III) = 2003-04 to 2005-06
R: Rank Correlation Coefficient

2005-06. Thus, it may well be inferred that there
has been deceleration in rate of growth of milk
production for the state of Maharashtra during
the last one decade as against the decade
preceding it. However, the State’s current pace
in the rate of growth of milk production is not
very discouraging and amply demonstrates
that it may even overtake States like Madhya
Pradesh in the years to come. In fact, it had
overtaken the state of Madhya Pradesh way
back in 1998-99. However, in 2005-06, Madhya
Pradesh showed higher share compared to
Maharashtra. There is a possibility that
Maharashtra may again overtake the state of
Gujarat in total milk production in the years to
come, which it did in 1990-91. Since the pace
of growth in milk production at present is
higher in Madhya Pradesh and Gujarat, these
two states are showing slightly higher share
in total milk production of India. Maharashtra
has to do a little catching up to again overtake
the states of Madhya Pradesh and Gujarat
through newly initiated livestock development
programmes with the focus on augmenting
total milk production of the state.
Changing Structure in Ranking of Districts

The ranking of districts based on their total
milk production performance for three different
time periods along with rank correlation
coefficients between period I and II, II and III,
and I and III is presented in Table 7.

It is to be noted that Ahmednagar district
ranked first in total milk production of the State
during TE 1996-97 and TE 2005-06, though its
ranking was fifth during TE 1987-88, showing
thereby an increase in its ranking in total milk
production of the State. Similarly, Pune district
showed an increase in its ranking from 3rd

during TE 1987-88 to 2nd during TE 1987-88
and TE 2005-06. On the other hand, Kolhapur
district showed a decline in its ranking in total
milk production of the State as its ranking in
this respect came down from 1st during TE 1987-
88 to 3rd during TE 1987-88 and TE 2005-06.
The ranking of Satara district did not change
throughout the period between 1985-86 and
2005-06 as it occupied 4th position in total milk

production of Maharashtra during this period.
The ranking of Solapur district in total milk
production of the State declined from 7th during
TE 1987-88 to 8th during TE 1996-97 but
increased to 5th during TE 2005-06. A steady
increase in ranking in terms of total milk
production of the State was noticed in the case
of Nashik district as its ranking increased from
8th during TE 1987-88 to 6th during TE 2005-06.
On the contrary, the ranking of Jalgaon district
in total milk production of the State came down
from 6th during TE 1987-88 and TE 1996-97 to
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7th during TE 2005-06. In this sequel, a very
sharp decline in ranking was noticed in the
case of Sangli district as its ranking in total
milk production of the State fell from 2nd during
TE 1987-88 to as low as 8th during TE 2005-06.
The district of Dhule occupied 9th position in
total milk production of the State during TE
2005-06, though it ranked 12th in this respect
during TE 1987-88, implying an increase in its
ranking in total milk production of the State.

In general, during the period between 1985-
86 and 2005-06, districts like Greater Bombay,
Thane, Raigad, Ratnagiri, Jalgaon, Sangli,
Kolhapur, Parbhani, Buldhana, Akola,
Amravati and Yavatmal showed a decrease in
their ranking in total milk production of the
State in the face of increase in ranking in this
respect for districts like Sindhudurg, Nashik,
Dhule, Ahmednagar, Pune, Solapur,
Aurangabad, Nanded, Osmanabad, Latur,
Wardha, Nagpur and Bhandara. Some of the
districts did not show much change in their
ranking in terms of total milk production of the
State and these districts were Satara, Jalna,
Beed, Chandrapur and Gadchiroli. In fact,
Gadchiroli, Sindhudurg, Chandrapur, Ratnagiri
and districts occupied the lowest position in
total milk production of the State. Interestingly,
the district of Aurangabad showed sharp
increase in its ranking in terms of total milk
production of the State as its ranking in this
respect increased from as low as 22nd during
TE 1987-88 to 13th during TE 1996-97 and 15th

during TE 2005-06. This was mainly due to
more than 100 per cent increase in milk
production in Aurangabad district between
1985-86 and 2005-06.

The estimated rank correlation coefficient
in respect of cross-section of districts was
found to be not only positive but also very
high between the period II and III (0.9706), I
and III (0.9471) and I and II (0.9324). This
indicated that, in general, there has not been
much of a change in the ranking of districts in
respect of their contribution to State’s total
milk production during the period between
1985-86 and 2005-06.

CONCLUDING  REMARKS
Two differing points of view emerged

about the status of dairying in the state of
Maharashtra. While the State showed
remarkable progress in terms of overall growth
in milk production over the last two decades,
there were also wide inter-and intra-regional
variations in growth rates during this period.
The factors underlying regional imbalances in
the growth of milk production could be many.
Imbalances might be associated with (a)
differences in the distribution of breedable
bovine population in different regions of the
State, (b) differences in resource base with
respect to feeds and fodder and animal health
cover, (c) differences in terms of number of
insemination in the field areas for breed
improvement and thereby causing differences
in genetic architecture of milch animals, and
(d) differences in the productivity of animals.

The higher potentiality of milk production
in the case of some of the districts and regions
of Maharashtra was assessed through
significant and higher rate of growth associated
with higher index of instability of milk
production. The ready acceptability of modern
technology by the milk producers in rural
settings, intensive efforts by the dairy co-
operatives in providing balanced cattle feed,
veterinary services and the availability of other
infrastructure facilities could be considered as
the other underlying forces that have
transformed the status of dairying in most of
the districts and regions of Maharashtra. In
fact, dairy co-operative movement in this State
has contributed in no small measure towards
this substantial growth in milk production and,
there cannot be two opinions about it.
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ABSTRACT

The present study was undertaken to examine the socio-economic profile,
employment and wages of women agricultural labour in Punjab. Multistage
random sampling technique was used to form a representative sample of 96
women agricultural labour, covering six villages, three blocks and three
districts from three agro-climatic zones of Punjab for analysis. The study
revealed that majority of the women agricultural labourers belonged to
Punjab while remaining one-third were the   migrants mainly from the Uttar
Pradesh and Bihar. The mean age of women agricultural labour in Punjab
was 33.29 years and most of them belonged to schedule caste. Majority of
them were married, illiterate, having owned and pucca house and had
belonged to the medium sized nuclear families. The mean family income of
women agricultural labour came out to be around `63620 per annum
whereas, mean wage income of a woman agricultural labour was `33242
per annum. It was observed that during the lean period, the wage rate was
`171.67 per day while in the peak period it was `191.67 per day per
woman in Punjab. The results revealed that during the lean and peak period,
the wage income was `1924.30 and `3954.50 per month per woman
respectively. The mean debt on the family of the respondents was `6666.67
and was mainly availed from non-institutional sources.

Keywords: Socio-economic profile, women agricultural labour, wages, debt
JEL Classification: J00, J21, J31, J43

INTRODUCTION
Agriculture is the backbone of Indian

economy. Though, the share of agriculture in
the GDP has declined from 55.4 per cent in
1950-51 to 12.0 per cent in 2011-12 during the
planned development of the country, it still
assumes a pivotal role with 58.2 per cent of its
population engaged in agriculture and related
sector  according to Census 2001

(Anonymous, 2012-13). As per Census 2011,
481.74 million of Indian workforce constitutes
39.79 per cent of the total population of the
country. Among 362.44 million of main workers
in India, 144.32 million workers are agricultural
labourers. The gender wise distribution of the
total workforce is also significant as 82.74
million are male while rests are the female
agricultural labourer in India (Anonymous,
2011). As far as the state of Punjab is
concerned, out of 9.90 million of total workforce
in the state, 1.59 million (16.06 per cent) are
agricultural labour. The number of male
agricultural labour (1.24 million) was more than
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one third of the number of female agricultural
labour (0.35 million) in 2011 in Punjab
(Anonymous, 2011).

Women play a vital role in agricultural
activities in addition to their responsibilities
at the household level. They are the strong
pillar of the agricultural workforce. They do
the most tedious and backbreaking tasks in
agriculture, animal husbandry and at home.
Women are engaged in farm operations like
seed treatment, ploughing, sowing,
transplanting, hoeing, weeding, manuring,
harvesting, picking and so on (Rangi et al.,
2000). It has been observed that rural women
play a significant role in a number of post farm
operations such as shelling, winnowing,
cleaning and storage of grains. Several of these
operations such as picking, threshing, shelling,
winnowing and cleaning are exclusively carried
out by women. Their involvement in
agriculture varies from region to region. Even
within a region there are marked variations in
women’s participation in agriculture and other
allied areas.

No doubt, the major factors responsible
for these variations are diversity of crops,
cropping pattern, intensity, seasons, land
ownership, irrigated facilities, workload in the
household, availability of male labour,
employment avenues, distance from the
residence to crop field and distance from
village to the market but the socio-economic
status, caste, social customs and cultural
norms also affect their employment in
agriculture (Hansra and Dhillon, 1995).
Keeping these facts in view, the present study
has been undertaken with the following
objectives:
i) to examine the socio-economic profile and
ii) to study the employment and wage

structure of women agricultural labour in
Punjab.

METHODOLOGY
The study was conducted in three agro-

climatic zones viz. sub-mountain, central plain
and south west zone of Punjab. Four-stage
random sampling technique was adopted. One

district each with maximum number of women
agricultural labour was selected from the three
agro-climatic zones namely Hoshiarpur district
from sub-mountain zone, Amritsar district from
central plain zone and Ferozepur district from
south west zone were selected for the purpose
of study. Further, one block from each district
was randomly selected under study and these
were Bhunga from Hoshiarpur district, Majitha
from Amritsar district and Ghallkhurd from
Ferozepur district of the state of Punjab. At
third stage, two villages from each selected
block were selected at random. These were
Bassi Bajid and Bhatolian from Bhunga block
of Hoshiarpur district in sub-montane zone,
Naag Kalan and Gallowallian from Majitha
block of district Amritsar in central plain zone
and Gill and Ghallkhurd from Ghallkhurd block
of district Ferozepur in south west zone. A
sample of 16 women agricultural labour was
selected randomly from each village. Thus,
from all the six villages a total number of 96
women agricultural labour were selected and
were the respondents in the study. Primary data
were collected through specially designed and
pretested schedule through personnel
interview method. Statistical tools such as
percentage and mean along with the tests of
significance like Chi-square and F-test were
used for analysis in the study.
RESULTS   AND  DISCUSSION

The analysis of data resulted into very
interesting and useful results which are
discussed under different sub-headings as
under:
Place of Origin

A perusal of Table1 showed that as high
as 66.67 percent of the total women agricultural
labour belonged to the state of Punjab while
the remaining 33.33 percent were the migrants
from other states. A zone-wise analysis
indicated that 53.12, 62.50 and 84.38 percent of
the respondents in Zone-I, II and III
respectively were from Punjab while the
remaining 46.88, 37.50 and 15.62 percent were
the migrants. The value of chi-square (7.41)
revealed that there was a significantly different
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pattern of place of origin in different zones.
The results revealed that the proportion of
local women agricultural labour was
significantly higher in zone-III as compared to
Zone-I and II. The women agricultural workers
were found migrated mainly from the states
like Uttar Pradesh and Bihar. They had migrated
due to migration of their husband and their
family in search of work and employment.
About 15, 12 and 5 percent of women
agricultural labour had migrated in Zone-I, II
and III respectively. Out of total of 32 migrated
women agricultural labour in the state, nearly
72 percent were reported to be migrated from
Uttar Pradesh while 28 percent of them were
migrants from Bihar. In Zone-I, 60 percent of
the migrants belonged to Uttar Pradesh, while
this was 75.00 percent in Zone-II and 100
percent in Zone-III. None of the migrant women
agricultural labour was found migrated from
Bihar in zone-III. Thus, the analysis showed
that Uttar Pradesh emerged as the largest
provider of women agricultural labour to
Punjab. It was found that   40.63 and 37.50
percent of the women migrants engaged in
agriculture as labour had been migrated to
Punjab for the last 10 to 15 years and 5 to 10
years respectively. Similarly, 6.25 percent of
them had been migrated to Punjab for the last
more than 15 years.

Age
The study revealed that at the overall level,

the majority of women agricultural labour
(47.92 percent) belonged to the age group of
25-35 years, followed by 22.92 percent to the
35-45 years of age group. The lowest
proportions (12.50 percent) of them were above
45 years of age, followed by 16.66 percent
below the age of 25 years. The mean age of
women agricultural labour in Punjab was 34.78,
32.43 and 32.68 years in zone-I, II and III
respectively while on overall the age of women
workers  was 33.29 years in Punjab. The chi-
square test showed that the age pattern was
similar in the three zones of Punjab.
Religion and Caste

Overall majority of the women agricultural
labour (42.71 percent) were Hindus, followed
by (40.63 percent) Sikhs and Christians (16.66
percent) in Punjab (Table 3). It is interesting to
note that none of Muslim women agricultural
labour was found in the study.

Table 2: Age wise distribution of women
agricultural labour in Punjab

(Percent)
Particulars (Years) Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

<25 12.50 21.88 15.63 16.67
25-35 50.00 43.75 50.00 47.92
35-45 21.88 25.00 21.88 22.92
>45 15.63 9.38 12.50 12.50
Chi-square (d.f.=2) 0.09NS

NS: Non-significant

Table 3: Religion and caste wise distribution
of women agricultural labour in Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Religion
Hindu 46.88 43.75 37.50 42.71
Sikh 37.50 37.50 46.88 40.63
Christian 15.62 18.75 15.62 15.62
Chi-square (d.f.=4) 0.92 NS

Caste
General 34.37 31.25 25.00 30.20
Scheduled Castes 40.63 43.75 46.88 43.75
Backward Classes 25.00 25.00 28.12 26.05
Chi-square (d.f.=4) 0.70 NS

NS: Non-significant

Table 1: Distribution of origin of women
agricultural labour and the ir period of
migration in Punjab

(Percent)
Place of origin Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Punjab 53.12 62.5 84.38 66.67
Migratory
UP 28.13 28.13 15.63 23.96
Bihar 18.75 9.38 0 9.38
Total 46.88 37.5 15.63 33.33
Chi-square (d.f.=2)    7.41*

Period of Migration
(Years)

Zone-I
(n1=15)

Zone-II
(n2=12)

Zone-III
(n3=5)

Overall
(n=32)

<5 13.33 25.00 0.00 15.63
5-10 33.33 41.67 40.00 37.50
10-15 46.67 25.00 60.00 40.63
>15 6.67 8.33 0.00 6.25
* Significant at one percent level.
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The pattern of religion was non-significant
statistically. In Punjab, majority of women
agricultural labour (43.75 percent) were from
scheduled castes, followed by general classes
(30.20 percent). Nearly 26 percent of them
belonged to backward classes. In the case of
backward classes, there were 25 percent each
and 28.12 percent of women workers engaged
in agriculture in Zone-I, II and III respectively.
Educational Level

It was found that overall 53.12 percent of
women agricultural labour was illiterate and
29.17 percent of them had education up to
primary level (Table 4). About 8 percent of
women agricultural labour had education level
up to middle standard while 7.29 percent had
education up to high school. Only 2.08 percent
of women agricultural labour was having an
educational level up to senior secondary level.
The zone wise analysis depicted that the
majority of the women agricultural labour were
illiterate in all the three zones. It was 53.12,
46.88 and 59.38 percent in Zone-I, II and III
respectively.

Table 4: Education wise dis tribution of
women agricultural labour in Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Education
Illiterate 53.13 46.88 59.38 53.13
Primary 31.25 28.13 28.13 29.17
Middle 6.25 12.50 6.25 8.33
High School 9.38 6.25 6.25 7.29
Sr. Secondary - 6.25 - 2.08
Chi-square (d.f.=4) 2.07 NS

NS: Non-significant

None of them was found having education
up to senior secondary in Zone-I and III, while
6.25 percent of women agricultural labour had
education up to senior secondary in Zone-II.
The chi-square test indicated that the pattern
of education was non-significantly different
in all the three zones of Punjab.
Marital Status

It was found from the study that overall
majority (67.71 percent) of women agricultural

Table 5: Distribution of women agricultural
labour according to their marital status in
Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Marital Status
Married 62.50 71.88 68.75 67.71
Unmarried 21.88 9.38 15.63 15.63
Divorcee 0.00 6.25 3.13 3.13
Widow 15.63 12.50 12.50 13.54
Chi-square (d.f.=4) 1.94NS

NS: Non-significant

labour were married and 15.62 percent were
found to be   unmarried while 16.67 percent of
them were either divorcees or widows. The
pattern of marital status was found similar in
the three zones as conveyed by the chi-square
value (Table 5).

Table 6: Distribution of women agricultural
labour according to their housing status and
type of house in Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Housing Status
Owned 71.88 78.13 84.38 78.13
Rented 28.13 21.88 15.63 21.88
Chi-square (d.f.=2)    1.46NS

Type of House
Pucca 53.12 59.38 65.63 59.38
Semi-Pucca 34.38 31.25 25.00 30.21
Kaccha 12.50 9.38 9.38 10.42
Chi-square (d.f.=4) 1.03 NS

NS: Non-significant

Housing Status
About 78 percent of the total women

agricultural labour was found to be residing in
owned house while the remaining 22 percent
were living in rented house (Table 6 ). The
pattern was similar in all the zones. The
proportion of respondents living in their owned
houses came out to be 71.88, 78.13 and 84.38
percent in Zone-I, II and III respectively.

It was found that the women agricultural
labour living in rented houses were mostly the
migrant ones. The study further revealed that
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at overall level 60 and 30 percent of the women
workers in agriculture were living in pucca and
semi-pucca house respectively. Only 10
percent of them were living in kaccha houses.
The chi-square value for both ownership of
house and type of house were found to be
non-significantly different in three zones of
Punjab.
Size and Type of  Family

The study found that overall the majority
(35.42 percent) of the women agricultural
labour in Punjab belonged to the medium sized
families having 4 to 6 members while, 23.96
percent of them had small families with less
than 4 members (Table 7). At the overall level,
78.13 percent of women agricultural labour
belonged to the nuclear family, while the
remaining 21.88 percent of them belonged to
the joint family in Punjab.

(31.25 percent) of respondents were having
an income from ̀ 40000 to `50000 per annum,
18.75 percent each were enjoying an annual
family income up to `40000 and from ̀ 60000
to `700000 per annum respectively in Zone- I.
The highest proportion of women agricultural
labour (31.26 percent) was having a family
income of ̀ 60000 to ̀ 70000 in Zone-II, whereas
in Zone-III, 37.50 percent of them were
enjoying an annual family income from ̀ 70000
to `80000. The lowest proportion of women
labour (6.25 percent) was having a family
income of `80000 to `90000 in Zone –III
whereas there was none of respondents having
family income from ̀ 80000 to ̀ 90000 in zone-
II and -III. The mean annual family income came
out to be ̀ 54893.64, ̀ 70578.13 and ̀ 65390.21
in zone-I, II and III respectively, while overall
the figure came out to be ̀ 63620.66 in Punjab.
Magnitude and Source of Debt

The presence of Table 9 clearly showed
that at the overall level, the majority of women
agricultural workers (41.67 percent) were
having no debt on the family in Punjab.
Similarly 46.88, 40.63 and 37.50 percent of
women agricultural labour had no debt in Zone-
I, II and III respectively of Punjab. The amount
of debt on the family of women agricultural
workers ranged from `4300 to `28000. The
mean debt was estimated to be `6640.63 in
Zone-I, `6484.38 in Zone-II and `6875.00 in
Zone-III, while overall the figure came out to
be `6666.67 in Punjab.

Table 7:  Distribution of size and type of
family of women agricultural labour in
Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Family Size (No.)
Up to 2 6.25 6.25 6.25 6.25
 2-4 18.75 15.62 18.75 17.71
 4-6 43.75 25.00 37.50 35.41
 6-8 12.50 28.13 12.50 17.71
Above 8 18.75 25.00 25.00 22.92
Type of family
Nuclear 78.12 71.88 84.37 78.13
Joint 21.88 28.12 15.63 21.88
Chi-square (d.f.=2) 1.46 NS

NS: Non-significant

Family Income
The results revealed that about 26 percent

of women agricultural labour had their annual
family income from ̀ 60000 to ̀ 70000 per annum
(Table 8). Similarly, about 25 percent of the
women agricultural labour was having a family
income from `70000 to `80000 per annum,
followed by 24 percent having an annual family
income of ̀ 40000 to ̀ 50000. Around 8 percent
of them were having a family income up to
`40000 per annum. The highest proportion

Table 8: Dis tribution of annual family
income of women agricultural labour in
Punjab

(Percent)
Income (`) Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

< 40000 18.75 - 6.25 8.33
40000-50000 31.25 21.87 18.75 23.96
50000-60000 9.38 - - 3.13
60000-70000 18.75 31.26 28.13 26.04
70000-80000 15.62 21.87 37.50 25.00
80000-90000 6.25 - - 2.08
>900000 - 25.00 9.37 11.46
Average 54893.64 70578.13 65390.21 63620.66
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The source wise distribution of debt on
the families of women agricultural workers was
also examined. Nearly 82.35 percent of the
families of the women agricultural labour had
raised loan from non-institutional sources like
landlords, moneylenders, relatives and friends,
while the remaining 17.65 percent of the
families of women agricultural labour had taken
loan from institutional sources like commercial
banks, cooperative societies etc. It was found
that institutional sources had given loan mainly
for the construction of house while non-
institutional sources had given the loan mainly
for the purchase of durable and non-durable
items, repayment of old debt, to meet health
expenses and for the celebrations of social and
religious ceremonies in the family.

The results revealed that 82.35, 78.95 and
90 percent of women agricultural labour’s
families had borrowed money from the non-
institutional sources of finance in Zone-I, II
and III respectively. The remaining 17.65, 21.05
and 10 percent of women agricultural labour’s
families had borrowed loan from the non-

Table 10: Wage rate and wage income of
women agricultural labour in lean and peak
working periods in Punjab

(`Day-1)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Mean wage rate
Lean 155 185 175 171.67
Peak 175 200 200 191.67

Mean monthly wage income (` capita-1)
Lean 1446.15 2312.50 2014.25 1924.30
Peak 3447.50 4172.00 4244.00 3954.50

institutional sources in Zone-I, II and III
respectively. Among non-institutional sources,
moneylenders and landlords emerged as the
major source of loan, which are generally
known for providing loan at exorbitant rate of
interest in rural sector of the state.
Wage Rate

       The information about wage rate in lean
period, peak period and overall during the year
has been shown in Table 10. The wage rate of
women agricultural labour was `171.67 and
`191.67 per day in the peak and lean period
respectively. The daily wage rate was `155 in
the lean period and ̀ 175 in the peak period in
Zone I. The wage rate during the lean period
was observed to be `185 and during the peak
period, it was `200 per day  in zone-II. The
corresponding figure for lean and the peak
period was estimated to be `175 and `200
respectively in zone-III. The daily wages of
farm women labour were found to be very low
when compared with the minimum wage rates
in the state which were `250.64
(www.m.paycheck.in).

  The wage income during the lean period
was `1924.30 while in the peak period it was
`3954.50 per woman agricultural worker. On
an average, the monthly wage income during
the lean period was `1446.15, `2312.50 and
`2014.25 per woman agricultural worker in
Zone-I, II and III respectively. The figure for
peak period came out to be `3447.50, `4172
and `4244 in the above said zones respectively.
It was clear from the study that the wage rate
during the lean period was lower than the peak

Table 9: Magnitude and source of debt on
the families of women agricultural labour in
Punjab

(Percent)
Particulars Zone-I

(n1=32)
Zone-II
(n2=32)

Zone-III
(n3=32)

Overall
(n=96)

Debt (`)
No Debt 46.88 40.63 37.5 41.67
Upto 5000 12.5 12.5 12.5 12.5
5001-10000 18.75 25.00 28.13 23.96
10001-15000 0.00 6.25 3.13 3.13
15001-20000 6.25 6.25 9.38 7.29
20001-25000 9.38 3.13 3.13 5.21
>25000 6.25 6.25 6.25 6.25
Average Debt 6640.63 6484.38 6875.00 6666.67
F-ratio 1.34NS

Sources Zone-I
(n1=17)

Zone-II
(n2=19)

Zone-III
(n3=20)

Overall
(n=56)

Institutional 17.65 21.05 10 16.07
Non-Institutional
Landlord 29.41 31.58 45 35.72
Moneylenders 35.29 31.58 30 32.14
Relatives/Friends 17.65 15.79 15 16.07
Others 82.35 78.95 90 83.93
Total 100 100 100 100
NS: Non-significant
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period. It was due to the forces of demand for
and supply of labour. During the peak period,
the demand for  labour was higher in
comparison to its supply. This leads to
enhancing the bargaining power of labour and
the wage rate of the farm labour generally had
a tendency to increase. On the other hand,
during the lean period, the supply of labour
exceeds its demand, which reduces the
bargaining power of labour and enhances the
bargaining power of the farmers.

There were no deductions in the form of
social security in the wages of women
agricultural labour by the employer (landlord).
The employer was found giving tea once in
summer season and twice in winter season to
women agricultural labour during the farm
activities. The landlord did not provide the meal
or any medical facility to them in case they met
with any mishap or accident during their work
in fields.
CONCLUSIONS

It was found that the majority of the women
agricultural labour belonged to Punjab, while
the majority of migrants were from Uttar
Pradesh. The highest proportion of women
agricultural labour migrated to Punjab for the
last 10 to 15 years. The mean age of
respondents came out to be around 33 years.
Most of the women workers belonged to
scheduled caste and backward classes.
Majority of them were married, illiterate, having
owned and pucca house. Similarly, majority of
them belonged to the medium sized nuclear

families. The mean debt on the respondents
was about ̀ 6666 which was mainly taken from
non-institutional sources and was used for
house construction and to perform social and
religious ceremonies in the family. The average
daily wages ranged from ̀ 172 to ̀ 192 per farm
woman worker in Punjab. The women
agricultural labour was earning a wage income
of `1924.30 and `3954.50 per month in lean
and peak period in farm activities in Punjab
respectively. The mean wage income of a
woman agricultural labour was `33242 per
annum. The daily wages of farm women labour
were found to be very low when compared
with the minimum wage rates in the state. Hence
the study recommends the payment of
minimum wage to the farm women labour in
the state.
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ABSTRACT

Since effective provision of financial education requires evidence on the
current levels of financial knowledge, this paper provides an evidence on
the current financial literacy among non-teaching employees of universities
in the state of Punjab. The authors find low level of financial literacy among
employees though all of them are financially included. As much as 72 per
cent employees had poor financial literacy and 16 percent had fair financial
literacy. Even in terms of different dimensions of financial literacy such as
interest, compounding, inflation, time value of money or basic financial
principles, employees largely had poor or fair financial literacy. Analysis
further showed a strong positive association between level of financial
literacy and educational qualifications, monthly income, monthly family
income of the employee. However, no association existed between level of
financial literacy and the age, family size, or  the number of dependents in
the family of an employee.
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INTRODUCTION
Financial markets in India have experienced

radical changes since the 1990s. The stock and
bond markets have been liberalized and the
pension system as well as the insurance sector
have opened up (Eeckhout and Munshi, 2010).
In order to encourage the development of
financial markets the Indian Government has
initiated various programmes (Shah et al.,
2008). Such government programs may be
justified by the well-documented strong
relationship between financial development

and economic growth (Demigruc-Kunt et al.,
2008).

More recently, the debate has expanded to
include the notion of financial exclusion as a
barrier to economic development and the need
to build inclusive financial system (Beck et al.,
2008). An empirical evidence using household
data suggest that providing basic financial
services such as savings, payments, and credit
can bring about a significant positive change
in poor peoples’ lives (Dupas and Robinson,
2012). Therefore, the financial inclusion is
increasingly at the core of the international
development agenda for policy makers and
development institutions at the global level.
In India too, the Government and RBI have
been actively working on the financial inclusion
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agenda for past few years and encouraging
several banks and financial service companies
to increase their presence and operations in
rural areas.

But are individuals well-equipped to make
financial decisions? Do they possess
adequate financial literacy and knowledge?
Will including them in the mainstream banking
serve the purpose intended? There has been
little research on this topic and the few existing
studies (most of which are restricted to
developed economies) indicate that financial
illiteracy is widespread and individuals do not
possess the knowledge of even the most basic
economic principles (Lusardi and Mitchell,
2006). The existing studies also show that
individuals who are not financially literate tend
to borrow at higher interest rates  (Moore,
2003, Gartner and Todd, 2005, Stango and
Zinman, 2007 and Lusardi and Tufano, 2009),
fail to refinance mortgages when it would be
optimal to do so (Agarwal et al., 2009), acquire
fewer assets, tend not to plan for retirement
(Lusardi and Mitchell, 2007a), and are less likely
to invest in tax-favored assets (Lusardi and
Mitchell, 2008 and Lusardi and Tufano, 2009).
They also have tendency of not participating
in formal financial system and are more likely
to depend on family friends for financial advice
(Rooij et al., 2007). At the same time, there are
concerns that households are not saving
enough, are accumulating excessive debt, and
are not taking advantage of financial
innovations (Lusardi and Mitchell, 2007a).

This brings forth a very important question-
Can financial inclusion ever succeed without
financial literacy? If people are not aware about
basic financial planning and lack the skills to
save and invest, can they mitigate economic
hardship and shocks that may come their way?
Will this lack not impact the long-term
objective of the Government to bring every
citizen of the country into mainstream financial
system?  Here, Lusardi (2008) clearly points
out that saving decisions are not only derived
from maximizing utility under a lifetime
budget constraint but also under the

limitations imposed by financial literacy, lack
of information, and crude sources of financial
advice .  The strategy of the Central
Government and the RBI to include every
citizen of the country in the formal banking
fold needs to rest on two pilla, while improving
penetration is one, the other key component
is making India financially literate. The principal
reason for improving financial literacy is the
impact it has on financial inclusion and
stability. Higher degree of awareness and
understanding about savings, banking, credit
and other financial products is the first step
towards creating demand and increasing
adoption. This gains paramount importance
when only 5 per cent villages in India have
brick-and-mortar branches (Nayak, 2012) and
only 54.4 per cent households in rural areas
are availing of banking services (Census of
India, 2011). The financial literacy therefore,
must be the centerpiece of financial inclusion.

In the absence of adequate financial
literacy, it would be impractical to expect
individuals or households to weigh the risks
and make responsible choices in an ever more
sophisticated financial market. This is true
even in countries where consumers generally
are familiar with financial instruments such as
credit cards, mortgage loans and perhaps
private saving to top up social security plans
(OECD, 2009). It is all the more difficult in
emerging economies like India where rapid
economic and financial development has
provided access to a large number of simple
and complex financial instruments, but at the
same time, a significant proportion of
population has only a limited experience with
formal financial system. In rural areas this
difficulty goes a few notches higher.

Lack of adequate financial literacy leads to
long-term problems also, which can seriously
impinge upon economic well-being of
individuals. For example, Indians, on an
average, do not have more than three months
savings, in case they face emergency. Because
of increased consumption expenditure, the
overall domestic savings rate too has dropped
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over last couple of years (Nayak, 2012).
Further, there has been a greater tendency to
take credit, especially for consumption
purposes. Dependence on informal and
opaque sources of credit has been a perennial
problem. The financial literacy therefore, is
rapidly being recognised as a core skill,
essential for consumers operating in an
increasingly complex financial environment. At
the same time, there is growing concern, across
a wide range of countries, about the levels of
financial capabilities of consume, It is therefore
no surprise that governments around the world
are interested in finding effective approaches
to improve the level of financial literacy
amongst their population (Atkinson and
Messy, 2012).

A large number of initiatives are therefore,
being developed to address this issue, and
countries are increasingly rolling out national
strategies on financial literacy. In India, the
Reserve Bank of India, has been aggressively
working to increase the financial knowledge
of the general population. The goal is similar
to that set out by the OECD that is, to help
consumers to develop the skills and
confidence to become more aware of financial
risks and opportunities, to make informed
choices, to know where to go for help, and to
take other effective actions to improve their
financial well-being (OECD, 2005). The
Reserve Bank of India has also introduced
Financial Literacy and Counseling Centers
(FLCC) to provide consumers with the tools
to make better credit choices (Reserve Bank of
India, 2008). However, an RBI study shows
little awareness among people about these
centres. The education material at these
centres also goes little beyond the individual
bank’s publicity material (Nayak, 2012). This
implies that providing financial education
effectively first requires evidence on the
current levels of financial knowledge, areas
where financial capability is low and an
identification of the extent to which these
should be addressed by financial education.
The measurement of financial literacy levels

is, therefore widely recognised as a priority
for countries seeking to deliver financial
education in an efficient manner and evaluate
its impact at a national level. Such a
measurement exercise should allow policy
makers to identify need areas in relation to
different aspects of financial literacy and
provide information about which groups of
people need the maximum support (Atkinson
and Messy, 2012).

Though, a number of studies relating to
measurement of financial literacy have been
conducted (Huston, 2010), majority of them
are confined to US context or other developed
economies. Only a few studies, with a focus
on developing economies like India, have been
reported. To the best of our knowledge, no
employees-specific study has been conducted/
reported. Employees generally are financially
included (have at least one savings bank
account for salary purposes and may have
even fixed deposit/recurring deposit/loan
accounts in addition). Studying their levels of
financial literacy will add a new dimension to
the financial education programmes in the
country as the findings will throw light on the
requirements of those already financially
included. An attempt in this direction will
provide an evidence on the financial literacy
levels of non-teaching employees  of two major
universities in the state of Punjab (the names
of the universities are not being disclosed).
METHODOLOGY

The focus of the study was on non-
teaching employees of the selected
universities. Non-teaching employees in the
universities can be classified into four
categories viz. A, B, C, and D. The scope of
this study was restricted to those belonging
to class B, C and D only. These employees are
large in number and are found in all teaching
departments of the universities as well as the
administrative offices such as registrar and
comptroller offices and other. In order to have
a truly representative sample of these
employees, at least six employees were
selected consisiting of three each males and
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females from all teaching department and
administrative office of the two universities.
The respective respondents were selected on
the basis of their co-operation and willingness
to respond. In case adequate number of
respondents was not available in any
department/office, the deficiency was
compensated by selecting proportionately
higher number of employees from other
departments/offices. In all, 300 employees were
selected and the requisite information was
collected from them personally with the help
of a non-disguised, pre-tested structured
questionnaire.
THE   SCHEDULE

As mentioned earlier, a number of studies
covering financial literacy among households
(Cole et al., 2009), individuals (Lusardi, 2008),
youngsters (Lusardi et al., 2009), old age
people (Finke et al., 2012), women (Almenberg
and Dreber, 2012) etc. have been conducted
and different measures of financial literacy
have been employed by them (for details, see
Hung et al., 2009).

Among these, the measures developed by
Rooij et al. (2007) has been the most popular
and most frequently used (though in different
modified forms) in different studies across
different countries (for eaxmple, Lusardi and
Mitchell, 2007b and Almenberg and Dreber,
2012). This measure consists of two modules,
the first one measures basic financial literacy
with questions about interest rates,
compounding, inflation effects, time value of
money, etc. The second module captures
advanced financial knowledge with focus on
topics such as stocks and bonds, working of
stock markets, relationship between interest
rates and bond prices etc. We decided to work
only with the basic financial literacy as it was
felt that many employees may not be able to
understand / answer many statements related
to financial markets. The original questionnaire
was modified to adapt to Indian conditions.

 In all, there were ten statements - four
related to category of interest and
compounding, and two each for inflation, time

value of money, and basic financial principles.
Each statement had four response categories:
the correct answer, do not know, and two
wrong answe, In order to check for any
association between demographic profile and
financial literacy, information related to
demographics of respondents such as age,
income, family size, education etc. was also
collected.

The schedule was pre-tested with 20
employees before taking up full scale survey.
The respondents were encouraged to pin-
point anything that they did not understand
so that appropriate modifications in the
language could be carried out. Details of the
questionnaire used in the final survey are
provided in Annexure 1.
DATA   ANALYSIS

In order to analyse the data, various
response categories for financial literacy
statements were assigned scores as follows:

Correct answer - 3
Do not know - 2
Wrong answer - 1
Deliberately, higher weight to do not know

was given because it has been observed that
individuals generally believe that they are far
more financially literate than is really the case
(OECD, 2009), they are more likely to commit
financial mistakes. Therefore, admitting that I
do not know something is definitely less
dangerous than not knowing something but
still claiming the opposite.

With this scoring scheme, individuals could
have scores ranging from a maximum of 30 (all
correct answers) to a minimum of 10 (all wrong
answers). Individuals with score 25 and above
(approximately 83 per cent or more) were
considered to have sound financial literacy,
those with scores ranging from 20 to 24
(approximately 67 per cent to 83 percent) were
considered to have fair financial literacy, those
with scores below 20 (approximately 67 percent)
were considered to have poor financial literacy.
Also, for each category of statements, that is
interest and compounding, inflation, time value
of money, and basic financial principles, the
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Table 1: Demographic/economic profile of
respondent non-teaching employees
Demographic /
economic category

Type Number of
respondents

Percentage

Gender Male 167 55.67
Female 133 44.33
Total 300 100.00

Age (years) Up to 35 113 37.67
35 - 45 59 19.67
More than 45 128 42.67
Total 300 100.00

Age (years) Up to 2 6 2.00
3 - 5 253 84.33
More than 5 41 13.67
Total 300 100.00

No. of dependents in
family

Up to 2 177 59.00
3 - 5 115 38.33
More than 5 8 2.67
Total 300 100.00

Monthly income as
reported by
respondents (`)

Up to 25000 129 43.00

25001 - 35000 90 30.00

35001 - 45000 57 19.00
More than
45000

24 8.00

Total 300 100.00
Monthly family
income as reported
by respondents (`)

Up to 50000 204 68.00
50001 - 100000 87 29.00
More than
100000

9 3.00

Total 300 100.00
Educational
qualification

10+2 102 34.00
Graduation 135 45.00
Post graduation 63 21.00
Total 300 100.00

same scoring scheme was applied. Pearson’s
Chi-square test was applied to check for any
association between financial literacy and
demographic characteristics of respondent
employees. All the analysis was carried out
using MS Excel and SPSS 19.
RESULTS  AND  DISCUSSION

The demographic/economic profile of the
respondent employees are presented in Table
1. It was found that 55.67 per cent of employees
were males and the rest 44.33 per cent were
females, thus providing a fairly gender neutral
sample. It was found that 37.67 percent of
employees were from age group of up to 35
years, 19.67 per cent employees belonged to
age group of 35-45 years, and 42.67 per cent
employees were in the age group of more than
45 years. At the overall level, two per cent of
employees had a family size of up to 2 members,

whereas, 84.33 per cent employees had family
sizes of 3-5 members and 13.67 per cent
employees had family sizes of more than 5
members. The monthly income of the
respondent employees varied from up to
`25,000 to more than `45,000. Among these,
43 per cent employees had a monthly income
of up to ̀ 25,000 and 30 per cent had monthly
income ranging from ̀ 25,001 to `35,000. The
monthly income of 19 per cent employees fall
in the range of  ̀ 35,001 to ̀ 45,000 and the rest
eight per cent employees’ income was more
than ̀ 45000. In terms of monthly family income,
however, the range was larger. As many as 68
per cent employees had monthly family income
of up to `50,000, 29 per cent employees had
monthly family income in the bracket of
`50,001-`1,00,000 and three per cent reported
family monthly income of more than ̀ 1,00,000.
Out of the 300 employees surveyed, 34 per
cent were educated up to 10+2 level, 45 per
cent were graduates and rest 21 per cent were
post graduates.

The perusal of Table 2 shows the level of
financial literacy among the surveyed
employees with respect to the different
categories of statements and the overall
financial literacy.

The scenario was rather dismal as at an
overall level, only 12 per cent employees
enjoyed sound financial literacy, 16 per cent

Table 2: Financial literacy among non-
teaching employees
Statement category Respondents having

Sound
financial
literacy

Fair
financial
literacy

Poor
financial
literacy

Interest and compounding 33
 (11.00)

135
(45.00)

132
 (44.00)

Inflation 33
 (11.00)

105
(35.00)

162
 (54.00)

Time value of money 30
 (10.00)

138
 (46.00)

162
 (54.00)

Basic financial principles 24
 (8.00)

180
 (60.00)

96
(32.00)

Overall financial literacy 36
 (12.00)

48
(16.00)

216
 (72.00)

Figures in paraentheses are percentages
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financial literacy and the age, family size, or
the number of dependents in the family of an
employee. However, there did exist an
association between the gender of the
respondent employees and financial literacy
(p<0.002) with male employees showcasing
marginally higher level of financial literacy.
Similarly, a strong association existed between
the monthly income and financial literacy of
an employee (p<0.001). It was found that the
employees having higher incomes tended to
have more financial literacy. Similar results were
also noticed for monthly family income of the
employees (p<0.001). Finally, an association
was also noticed between educational
qualifications of the employee and his/ her
financial literacy (p<0.019). Employees with
higher educational qualifications tended to
have higher levels of financial literacy.
CONCLUSIONS

Including individuals in the mainstream
financial system will not serve the intended
purpose unless they are financially literate. But
there has been little research in this direction

had fair financial literacy, and 72 per cent had
poor financial literacy. On breaking up financial
literacy into different categories of statements,
it was seen that employees were not
comfortable with any of the four categories of
the statements as less than 12 per cent
employees had sound literacy with respect to
interest and compounding, inflation, and time
value of money. The percentage further fell to
only 8 per cent for basic financial principles.
In fact, for all the categories of statements, the
employees either had fair financial literacy or
poor financial literacy with greater tendencies
towards poor financial literacy.

As discussed earlier, an effort was made to
check for any association between the level of
financial literacy and the demographic variable
of the surveyed employees. The results of
Pearson’s Chi-square test for independence
between level of financial literacy and different
categories of demographic variables are
presented in Table 3.

It can be seen from Table 3 that there did
not exist any association between level of

Table 3: Association between financial literacy and demographic/economic variables
Demographic/ economic variable Category Financial literacy Pearson’s

Chi-squareSound Fair Poor
Gender Male 29 26 111 12.12

Female 6 22 105 (p < 0.002)
Age (years) Up to 35 12 15 86 2.04

35-45 9 10 40 (p < 0.72)
More than 45 15 23 90

Family size  (No.) Up to 2 1 1 4 3.08
3-5 28 38 187 (p < 0.54)
More than 5 7 9 25

No. of dependents in family Up to 2 20 26 131 1.21
03-May 15 20 80 (p < 0.88)
More than 5 1 2 5

Monthly income as reported by respondents (`) Up to 25000 10 21 98 47.46
25000-35000 7 14 69 (p < 0.001)
35000-45000 6 8 43
More than 45000 13 5 6

Monthly family income as reported by respondents (`) Up to 50000 17 31 156 37.08
50000-100000 10 11 66 (p < 0.001)
More than 100000 9 6 3

Educational qualification 10+2 7 15 80 17.04
Graduation 13 20 102 (p < 0.019)
Post-graduation 16 13 34
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and the few existing studies (most of which
are restricted to developed economies) indicate
that financial illiteracy is widespread and
individuals do not possess the knowledge of
even the most basic economic principles. In
fact, those who are not financially literate tend
to make a number of serious mistakes on the
front of financial decision making.

Since providing financial education
effectively requires evidence on the current
levels of financial knowledge, measurement of
financial literacy levels is widely recognised
as a priority. Using an adapted form of the
measures developed by Rooij, Lusardi and
Alessie (2007), a survey of 300 non-teaching
employees from two major universities of
Punjab showed that employees generally were
not financially literate as 72 per cent employees
had poor financial literacy and 16 percent had
fair financial literacy. Even in terms of different
dimensions of financial literacy such as
interest, compounding, inflation, time value of
money or basic financial principles,  employees
largely had poor or fair financial literacy. It was
found that no association existed between level
of financial literacy and the age, family size, or
the number of dependents in the family of an
employee. However, an association was found
between the gender of the respondent
employees and financial literacy with male
employees having significantly higher level of
financial literacy. Similarly, a strong association
was found between monthly income and
financial literacy of employees with higher
incomes positively related to higher financial
literacy. Similar effect was also noticed for
monthly family income of the employees. An
association was also noticed between
educational qualifications of the employee and
his/ her financial literacy as employees with
higher educational qualifications tended to
have higher levels of financial literacy.
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ABSTRACT

Non-Governmental Organisations (NGOs) have been acting as a financial
intermediary between the microfinance institutions and Self Help Groups
(SHGs). The main role of NGOs is to prepare the members to participate in
the group activities through changing their mindset. The paper analyzed
the role of NGOs in formation and linkage of SHGs and also tried to assess
the problems faced by them during this process. The study revealed that
NGOs play an important role in SHG formation, linking the groups with the
banks, arranging for loans and imparting training to start income
generating activities. Distrust of the prospective SHG members on NGO
personnel, difficulty in forming homogenous groups, non-cooperation from
family members towards associating with the SHG, difficulty in inculcating
the chores of maintaining the accounts and records among the members of
the SHG and lack of funding were the major problems faced by the NGOs
while forming and linking the SHGs. The study emphasized that the
promoting agencies should put some extra effort in identifying credible and
capable NGOs which should be provided funding on assured basis and
such NGOs should also be able to access grants/ subsidies and schemes
from the Government.

Key words: Non-governmental organisations, self help groups, cost
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INTRODUCTION
Non-governmental organizations (NGOs)

are voluntary and formally constituted non-
profit organizations not related to either state
or business sectors. NGOs play a vital role in
rural reconstruction, agricultural and rural
development in our country. With the
introduction of microfinance through Self-Help

Groups (SHGs), they penetrated into each and
every corner in India and actually the NGOs
were responsible for converting the pilot
project of microfinance into a major programme.
They have a crucial role in group formation,
nurturing SHGs in the pre-microenterprise
stage, capacity building and enhancing credit
absorption capacities (Padhi, 2003). As such,
NGOs have been acting as a financial
intermediary between the microfinance
institutions and SHGs. The SHGs formed by
NGOs had a better saving performance
compared to that of Self Help Group Promoting
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Institution (SHPI) in terms of credit-saving ratio
(Namboodiri and Shiyani, 2001). Loan
repayment in case of all NGOs was more than
95 per cent. Almost fifty per cent of the NGOs
were facilitating flow of funds to rural poor by
acting as intermediaries (Bansal, 2000).  The
main role of NGOs is to prepare the members
to participate in the group activities through
changing their mindset. Training provided by
the NGOs to the members further facilitates
enlarging the scope of people in obtaining
finance and undertaking economic activities.
NGOs played a greater role in settling the
disputes that may arise among the SHG
members regarding allocation and recovery of
loan amount and organizing various training
programmes for capacity building of the SHG
members (Mani et al., 2011).

NGOs have achieved significant success
as promoters and not as providers (Padhi,
2003). In India up to 2011-12, 3013 NGOs had
been functioning as self help group promoting
institutions (SHPIs). An average of 26152 SHGs
and 181196 SHGs promoted by NGOs had been
saving linked and credit linked respectively
with a total grant release of  ̀ 4882.31 lakh. In
Punjab, 48 NGOs had been working as SHPIs
in various districts and till 2011-12, 1777 SHGs
had been saving linked and 1031 SHGs had
been credit linked with a total grant release of
`33.93 lakh (Anonymous. 2012).

NGOs have a potentially vital role to play
both in promoting social, environmental and
economic sustainability. The lack of credible
NGOs caused the problem of up scaling of
SHGs as there was no agency which could do
social intermediation and groups struggled to
graduate from the stage of microfinance to the
stage of micro-enterprise (Karmakar, 2002).
Thus, the present study has been undertaken
to understand various roles, which is
operationalised as functions, of NGOs in
promotion and linkage of SHGs in Punjab.
Besides, the paper highlights the problems
faced by the promoting NGOs during formation
and linkage of SHGs in the state and to explore
the policy options to popularise NGO

promoted SHGs in the state.
METHODOLOGY

The study was concentrated on the SHGs
formed under the SHG-Bank linkage
Programme promoted by the NGOs. A detailed
list of NGOs promoting SHGs was obtained
from the NABARD, Ludhiana branch office.
Out of 48 NGOs working as SHPIs in Punjab a
sample of five NGOs was randomly selected.
Four NGOs from Ludhiana and one from
Jalandhar district were selected for the
purpose of this study. Four SHGs were selected
randomly from each NGO for in-depth analysis
making a total of 20 groups. The selected SHGs
were all women groups. The study is based on
primary data. The officials of the sample NGOs
as well as the leaders of the sample SHGs were
interviewed using structured questionnaire to
gather their inputs on the nature of the
linkages, factors affecting functioning of self
help groups, their viability and problems faced
by them and their suggestions etc.
RESULTS AND DISCUSSION
Functional Linkages of the SHGs with the
NGOs

NGOs had been playing an active role in
fostering the growth of SHGs for fulfilling their
basic objectives. It had been observed that
NGOs, as a fundamental principle of their
developmental role, always aim to make the
rural poor economically self-sufficient through
development of individuals. NGOs are playing
a vital role in the formation of Self-Help Groups
and motivating women to join in Self-Help
Groups. NGOs play an important role in SHG
formation, linking the groups with the banks,
arranging for loans and imparting training to
start income generating activities. The NGOs
are expected to support the SHGs in the
following aspects (Loyola, 2004):

• to motivate the rural people to organise
themselves and to form SHG;

• to educate, train the group members in
managing the group activities like
maintenance of books of accounts,
conducting meetings, management of
funds, etc;
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• to inculcate, promote thrift and savings
habit among the group members and to
help in institution building along with the
development of individual;

• to help the SHG in identifying raw materials
and local resources;

• to help the group members to upgrade
their skills and technology to make best
use of resources;

• to make available credit facilities and to
act as a link between the rural poor and
the bank;

• to educate and train the group members
to utilize credit properly and to improve
their economic conditions;

• to help the group members in exploring
markets for their products;

• to work as facilitator in the meetings of
the SHG; and

• to act as friend, philosopher and guide to
the SHGs.

The extent of functional linkages of the
SHGs with the NGOs and the aspect of
assistance gained from the NGOs by the SHGs
are highlighted in Table 1. The different aspects
of assistance and benefits gained by the

sample SHGs through linking with the
respective promoting NGOs are presented as:
Formation and nurturing of SHGs

NGOs remain the largest single motivating
force for group initiation and formation
process. NGOs have certain duties during the
process of SHG formation. Almost all the SHGs
saw sustained linkages with their respective
NGOs during the formation and nurturing
stages. Almost all the SHGs agreed that NGO
people assisted regularly in identifying the
prospective members and motivating them for
joining the SHGs. About 85 per cent agreed
that NGOs conduct periodical trainings to its
SHG members to promote leadership qualities
and 100 per cent agreed that NGOs provided
trainings to members in maintaining the
account books and other records essential for
the operation of SHGs. These types of
trainings and guidance help the SHGs come
closer to NGOs for formation and function.
Many SHGs prefer NGOs for these unique
reasons. About 70 per cent agreed that NGOs
helped them in credit linkage with the banks.
NGOs devoted more time for SHG formation
and nurturing of the SHGs. Thus, we can

Table 1: Functions of NGOs in the formation of SHGs
Particulars Percentage

Regularly As Required
During formation and nurturing of SHGs
Identifying the prospective homogenous families for membership in the new SHG 100.00 -
Orienting the prospective members on the benefits, objectives obtained by organizing
themselves into SHGs.

100.00 -

Training members in conducting meetings, on electing the representatives and on internal
lending procedures.

85.00 15.00

Training members in maintaining the account books and other records essential for the
operation of the SHG.

100.00 -

Certifying the SHG as credit-worthy thereby enabling it to credit-link with the bank after
observing its operation over a period of time

70.00 30.00

During day-to-day operation of the SHG
Presides over the periodic meetings of the SHG during the formative months 60.00 40.00
Help in solving the problems arising in the operations of SHGs 60.00 40.00
Inspection of the accounts of the SHG 85.00 15.00
Training and other initiatives
Help in identifying income generating activities for the members 100.00 -
Provide as well as arranges training programmes on various income generating activities 25.00 75.00
Arranging guest lectures, talks for the SHG members - 100.00
Keeping the members informed of various Government schemes. 70.00 30.00
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conclude that involvement of NGOs is
inevitable, because of their wider role in helping
the SHGs. It helps the SHGs in their formation
and functioning and takes them to the banks
and helps them in building confidence in group
activities.
Day-to-day operation of the SHG

NGOs have certain undertakings over the
working of SHGs till they become mature
enough to function on themselves. About 60
per cent of the SHGs agreed that NGO
personnel presided over the periodic meetings
of the SHG during the formative months and
helped in solving the problems arising in the
operations of SHGs and about 85 per cent
reported that NGOs helped in regular
inspection of the accounts of the SHG. Due to
a good rapport, NGOs were able to address
the different problems faced by the SHG
members. Staff of the NGOs also tried to solve
social problems apart from the credit related
needs. It was found that most of the NGO staff
knew the SHG members personally and there
was strong influence of these staff members
on choosing the appropriate economic
activities for the members. Thus, guiding them
to choose a right path to be successful SHGs.
NGOs training really helped the SHGs to get
motivation and empowerment.
Training and other initiatives

NGOs are facilitating intermediaries and
they could play a significant role in initiating a
right enterprise and technical skills to SHGs.
Data revealed that NGOs were playing an
important role in SHG members’ capacity
planning. Almost all the SHGs reported that
NGOs helped in identifying income generating
activities for the members and arranges guest
lectures, talks, etc. for the SHG members to
motivate them and increase their knowledge
in various fields. But, only 25 per cent of the
SHGs reported that NGOs provide training
programmes on various income generating
activities on regular basis and 75 per cent
reported that training was provided when it
was required. About 70 per cent of the sample
SHGs reported that NGOs also endeavoured

to keep the members well informed of various
government schemes. It has helped the SHG
members into self reliant and more successful
in functioning of SHGs.
Costs of SHG formation

Data given in Table 2 depicts the resources
expended by the promoting NGOs in the
formation of SHGs. The expenses iterated by
them were for a time frame of one year which
period was stated by the NGOs as necessary
for forming and linking a new SHG, for which
an average cost of around ̀ 4,420 was incurred.
Manpower costs amounted for ̀ 1700 per SHG
followed by travel and communication costs
which were `980. Manpower costs constituted
nearly 38 per cent of the costs followed by
travel and communication costs which
accounted for about 22 per cent of the
formation costs of SHG formation. To form a
group, five to six visits were required by the
NGO workers to a village in a span of three to
four months.

NGOs considered a one-year period for the
SHGs as a stabilization period. Group formation
also involved a series of meetings which were
organized so that the newly formed group
members could overcome their initial distrust
towards one another and establish free mutual
communication. Expenditure incurred in
congregating the members during the
formation and for subsequent meetings
required `720 and miscellaneous costs of ̀ 700
were also incurred. Stationery comprising of
books of account etc cost `460 per SHG.
Miscellaneous and stationery costs were
mostly towards the preparation of posters,
billboards, handouts, playing mock shows,

Table 2: Average expenditure incurred by
the NGOs towards the formation of  SHG
Expenditure Cost/SHG (`)
Manpower costs 1700.00
Travel and Communication costs 980.00
Expenditure on meetings 720.00
Miscellaneous 560.00
Stationery etc. 460.00
Total 4420.00
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arranging lectures, taking the prospective
members to visit other established SHGs etc.
all of which were designed to propagate the
benefits incurring to the women from
organizing themselves into SHGs.

NABARD has been instrumental in the
formation and nurturing of quality SHGs by
means of promotional grant support to NGOs.
According to existing NABARD incentive
policy; the NGOs will get the incentives/
commission while forming SHGs and bank
linkage up to three months effecting from the
date of SHG formation. NABARD provides
grant assistance of `4,500 to NGOs for
promotion and linking of each SHG. This
amount has been increased to `7000 recently
and it broadly covers training of members of
SHG, stationery for the group, incentive/part
salary of NGO Staff. NABARD also organize/
sponsor training programmes and exposure
visits for the benefit of officials of NGOs.
Therefore, the NGOs were getting on an
average a net income of only `80 per SHG,
which was a very meager amount. Similarly,
some earlier studies had shown that the total
amounts were well below most of the estimates
of the cost of SHG promotion and these
amounts were not intended to cover the full
cost, for any of the institutes. The payments
to NGOs are specifically stated to be not more
than add-on payments, to cover some of the
incremental costs that the NGO may incur
because SHG promotion involves certain tasks
which are not part of the NGO’s ordinary
activities. The last payment is also made only
three months after the disbursement of the first

loan; there is no provision for the cost of
follow-up support, which is presumably
expected to be met from the NGO’s own
resources, as a part of their on-going work
(Harper, 2002).
Problems faced by the promoting NGOs
during formation and linking of the SHGs

NGOs were the main source of motivation
for the members to join the SHGs. Not only did
the NGOs motivate the members to form SHGs,
they also provided the complete information,
methodology for the formation and operation
of SHGs which made them the preferred source
of the respondents when it came to SHG
formation. They are a catalyst in between SHGs
and funding agencies like banks and MFIs.
The role of NGOs brings a real impact on the
status of women SHG members. However, the
initiating NGOs faced certain constraints
during the formation and linking of SHGs with
the banks which are presented in Table 3.
Distrust of the prospective SHG member on
NGO personnel

Most of the people did not cooperate with
the NGOs as they had no faith or trust in them.
Almost all NGOs stated that they faced
skepticism and distrust from the members
approached for forming the SHG (Table 3). Such
skepticism was a typical reaction of the people
who are approached by external agencies
proposing concepts which were unfamiliar to
them. Such unfamiliarity made it difficult for
the field workers to form a cohesive and
coordinated group. NGOs therefore had to
strive to induce as much homogeneity among
members to overcome this distrust.

Table 3: Problems faced by the NGOs in the formation and credit linkage of the SHGs
Problems Percentage
Distrust of the prospective SHG member on NGO personnel 100.00
Difficulty in forming homogeneous groups due to rigid caste system in rural areas 80.00
Non-cooperation from family members towards associating with the SHG 60.00
Lack of good leaders among the SHG members 80.00
Difficulty in inculcating the chore of maintaining the accounts and records among the members of the SHG 100.00
Lack of adequate local infrastructure to initiate/sustain new enterprises undertaken by SHG members 100.00
Lack of funding 100.00
Insufficient cooperation from banks 20.00
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Difficulty in forming homogeneous groups
SHGs become cohesive in the long run

only if they are homogenous. Social
mobilization is an important step in the
formation of self-help groups. It requires a high
degree of motivation, morale and management
skill. About 80 per cent of the sample NGOs
reported that they faced difficulty while
forming a homogeneous group. Due to the
existence of rigid caste system in the rural areas
of the state it was difficult for the staffs of
NGOs to integrate members of different castes
into groups. The upper caste people (mostly
Jats) were not interested to work in a group
with the other counterpart. For the efficient
functioning of the SHGs homogeneity of the
members is essential.
Non-cooperation from family members
towards associating with the SHG

Non-cooperation from family members
towards associating with the SHG was one of
the major problems faced by the initiating
NGOs during the formation of homogeneous
groups. About 60 per cent of the NGOs
reported that they faced non-cooperation from
family members towards participating in SHGs
(Table 3). Most of the male members of the
family did not encourage their wives to
participate in the SHGs. They were not aware
of the benefits of SHGs and considered it as a
waste of time.
Lack of good leaders among the SHG members

A good leader is very important for
successful functioning of a group. Leadership
is crucial in implementing decisions
successfully. Leadership helps the group to
point in the same direction and harnesses the
efforts jointly. Lack of good leaders was one
of the major problems faced by 80 per cent of
the sample NGOs during the formation of the
groups (Table 3). This might be because women
were mostly confined inside the walls of their
homes before joining the SHGs. They lacked
confidence and didn’t have enough skills to
become a leader.
Difficulty in inculcating the chore of
maintaining the accounts and records among

the members of the SHG
NGOs had faced problem in forming good

groups as it takes considerable time due to
lack of awareness and illiteracy among the
members. Almost all the sample NGOs stated
that they had faced difficulty in training the
members to maintain the accounts and records
necessary for running the SHGs (Table 3).
Lack of adequate local infrastructure

Availability/cost of land, water, electricity,
etc. was the main concern for starting any
enterprise. Lack of these adequate local
infrastructures to initiate or sustain new
enterprises undertaken by SHG members was
a major problem stated by almost all the NGOs
which hampered them in properly guiding the
SHG members.
Lack of funding

The NGOs faced financial difficulties as
NABARD took long time to release the funds.
Almost all the NGOs reported that they do not
have other sources of funds for implementing
SHG bank linkage programme. Due to fund
crisis, implementation of the programme on a
sustained basis had become difficult for these
NGOs. Without any grant assistance, the
NGOs were finding it difficult to continue
nurturing or facilitating SHG activities.
Moreover, the bank expects NGOs to facilitate
loan recovery from their SHGs. As a result,
NGOs were reluctant to involve fully in
implementation of SHG bank linkage
programme.
Insufficient Cooperation from banks

Bankers in general do not cooperate with
the NGOs in the linking process of SHGs.
Bankers are still very skeptical about credit
linkage of SHGs. Generally bankers are
reluctant to finance SHGs as they consider
collateral free loans risky. From Table 3 it can
be observed that 20 per cent of the NGOs felt
that they lacked enough cooperation from the
banks. In some cases, even when the banks
realized the potentials of SHGs, they could not
attend to the needs of SHGs as required
because of staff shortage and procedural
bottlenecks.
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CONCLUSIONS
From the above study it can be concluded

that all the SHGs were inevitably linked with
their respective NGOs which, besides forming,
nurturing and credit-disciplining the SHGs,
also continued to guide, supervise and link
the groups with banks and with other agencies
to obtain information, technical assistance and
training to the groups. NGOs also trained the
members for running the SHGs and assisted
the members to identify employment
opportunities, kept the members conversant
with various Government schemes. These
types of trainings and guidance helped the
SHGs come closer to NGOs for formation and
function. Therefore, in order to promote SHG-
bank linkage programme (SBLP) in the state
there is a necessity to increase the visibility of
NGOs working with micro credit. However,
NGOs seem to be reluctant to engage in
promotion of SHGs due to lack of funding.
Distrust on the part of the prospective SHG
member of NGO personnel, difficulty in forming
homogenous groups, non-cooperation from
family members towards associating with the
SHG, lack of good leaders among the SHGs,
difficulty in inculcating the chore of
maintaining the accounts and records among
the members of the SHG, lack of adequate local
infrastructure and lack of funding were the
major problems faced by the NGOs while
forming and linking the SHGs. NABARD
incentive schemes are the major source of
funds for NGOs to engage in the promotional
work. The study emphasized the need for the
promoting agencies like NABARD and DRDA
to put some extra effort in identifying credible
and capable NGOs which can promote SHGs.
NGOs should be funded on assured basis.
They should be encouraged to access local
sources instead of relying wholly or mainly on
donor support. There is a serious need for
sensitizing the bankers with the ‘micro credit
approach’ to development. Many of the SHGs
which are promoted by NGOs are not able to
access grants/subsidies and schemes from the

Government as those are only provided to
Government promoted SHGs through DRDA
programme. There is a need for a policy that
ensures that SHGs become eligible for certain
schemes based on their performance (or grade)
and not based on who promoted them.
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ABSTRACT

The availability of quality financial services in rural areas is extremely
important for the growth of economy as this enables a large number of rural
households to meet their financial needs. Despite the efforts by government,
a large proportion of India’s rural population has limited or no access to
financial service. This paper analyses access to formal and informal
financial services in the rural areas and the level of satisfaction with respect
to formal and informal financial services. Survey was carried out in ten
villages of district Ludhiana in Punjab and it was found that the most
significant factor for selecting informal financial services over formal
financial services was easy availability of finances followed by negotiable
rate of interest, easy access, personal attention and no need for
documentation. Majority of the respondents still use the financial services
for basic purposes like savings and fulfilling their social obligations like
marriage of their children etc. The respondents were aware that finances
were available at much lower costs from formal financial service providers
like banks and yet they preferred services of money lenders.

Key words: Financial services, rural finance formal financial services
JEL Classification: C80, C83, G20, G23, R51

INTRODUCTION
In today’s world it is difficult to imagine

life without financial services. Financial
services are not just required for individuals
who might need them for remittance and
money transfer, savings and insurance, these
are essential for overall development as well.
In big cities access to financial services is easy
while it is not so for more than 68 percent of
our population living in rural areas. India’s rural
poor have very little access to financial
services (Basu et al., 2005). According to an
estimate, out of 13.83 crore rural households

in India, only 4.16 crore rural households have
access to basic banking services (Karthikeyan,
2011). Banks and other financial institutions
are reluctant to start operations in these areas
due to perceived low returns. Therefore,
people in rural areas have to resort to informal
financial sector like going to money lender or
borrowing money from friends or relatives and
take extreme measures like selling off their land
and other property when in dire need of
money. Resorting to such measures is not only
risky and expensive but often leads to further
degradation of their living conditions.

The availability of quality financial services
in rural areas is extremely important for the
growth of the economy as this will enable a
large number of rural households to meet their
financial needs. The growth of the economy is
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dependent on the growth of the rural market in
the country. Therefore greater financial
inclusion in these segments is imperative.

The researchers have shown that rural
financial markets would greatly contribute to
achieve the two objectives such as savings
mobilization and improvement of the quality
of investments (Mauri, 1985). An efficient rural
financial system helps in accomplishing the
dual objectives of boosting agricultural
production and alleviating rural poverty
(Admassie, 2004). Improved functioning of
rural markets is cr itical to support
modernization of agriculture. With time, more
of the rural population will depend on non-
farm activities for livelihood. Thus, the
improvement of rural financial markets is
important in order to reinforce the growth of
the non-farm economy (Wenner, 2001).

Burgess et al. (2002) evaluated the impact
of opening of more than 50,000 new branches
between 1969 and 1992 in unbanked, rural
locations of India. It was concluded that
branch expansion into unbanked locations
helped to transform production and
employment activities and reduced poverty
and inequality. Blank and Barr (2009) found
that low income families need financial services
to smooth their income over short term
fluctuations due to less stable employment and
earnings. It was identified that the low income
families are left unbanked because financial
institutions perceive them as high risk
category and because of this they resort to
expensive but convenient measures like
borrowing from money lenders.

A number of obstacles make it difficult for
rural people to access financial services.
Operating in rural areas comes at a very high
cost for financial service providers. Incomes
in rural households are volatile as they mostly
depend on seasonal agricultural production,
which are highly risk prone to weather
fluctuations, diseases or pests. Illiteracy rates
are very high in developing countries like India
and even more so in rural areas (Schlaufer,
2008). Mahajan and Ramola (1996) highlighted

that rural financial institutions have faced lot
of constraints and to improve access to
financial services in the country a whole range
of macro-economic issues like de-politicization,
ownership, governance, etc. need to be
addressed. Hess (2007) found that financial
service providers perceive the costs of entry
and operating in rural areas to be high as
markets are limited and inefficient. Leeladhar
(2006) outlined that banks would have to
evolve specific strategies to expand the
outreach of their services in order to promote
financial inclusion. Banks should give wide
publicity of no frills account. There is need to
redesign business strategies to incorporate
specific plans to promote financial inclusion
of low income group treating it both a business
opportunity as well as a corporate social
responsibility.

There are many factors affecting access to
financial services by weaker sections of
society in India. Efforts are being made by
government to improve the level of financial
services.  The nationalized commercial banks
are setting up business through their
subsidiaries in the form of regional rural banks.
A number of microfinance institutions are now
working to provide small credits to poor people
and self help groups, especially in rural areas.
Despite the efforts, a large proportion of India’s
rural population is living in deplorable
conditions. With limited or no access to
financial services, small and marginal farmers
even in the rich state of Punjab, take loans
from moneylenders and are unable to pay on
time. These moneylenders often resort to
harassing the borrowers and the rural poor
have to face many hardships. Thus the study
was conducted with the following objectives:
i. to study the access to formal and informal

financial services in the rural areas and
ii. to study the level of satisfaction with

respect to formal and informal financial
services.

METHODOLOGY
There are numerous formal and informal

financial services available in the financial
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markets. However, due to the limited scope of
our study, a few of the basic, well established
financial services have been considered. The
formal financial services included in the study
are fixed deposits, mutual funds, recurring
deposits, post office schemes, insurance,
Kisan Credit Card and loans. The informal
financial services that we have included are
money lenders/commission agents, friends/
relatives and selling property. Under this study
access to financial services means how many
respondents have used a particular financial
service in the last 12 months. The study was
conducted in district Ludhiana of Punjab. A
sample of 10 villages was selected using lottery
method. The villages included in the study
were Baddowal, Jhanda, Dad, Thakarwal,
Lalton Kalan, Gill, Pakhowal, Sidhwan Bet,
Jhamat, Bassian, Issewal. From each village a
sample of 20 respondents was drawn on the
basis of their willingness to participate in the
study. From these respondents primary data
were collected with the help of structured and
non-disguised schedule. The statistical tools
like frequency, mean score, standard deviation,
Friedman Anova and Factory analysis were
applied to analyze the data.
RESULTS  AND  DISCUSSION

The data were analysed and results so
obtained are discussed under different sub-
heads as under:
Profile of Respondents

The perusal of Table 1 shows the
demographic profile of the respondents. The
age was segregated into 18-25, 26-35, 36-45
and above 45 years. Majority of respondents
(32.5   percent) belonged to the age group 36-
45 years while the least number of them (17.0
percent) were in the age groups 18-25 years.
The distribution of respondents on the basis
of occupation showed that majority of them
were farmers constituting 66 percent of the
total followed by 17.50 percent having their
own business and 16.50 percent from the
service sector.

The respondents were also asked about
their monthly family income. It was found that

78 percent of the respondents earned more
than `20,000 and 35 percent earned more than
`30,000. On the other hand 17 percent earned
between ̀ 10,000 and ̀ 20,000 and only 5 percent
earned less than `10,000. Majority of the
respondents (53 percent) belonged to the
scheduled castes and backward classes. Out
of the total 200 respondents, 77 percent were
educated upto matric level indicating low level
of education. It was found that six percent were
graduates and while three percent were
postgraduates.

A consumer may be influenced by various
indicators like personal attention, low rate of
interest, less chances of fraud, etc. while opting
for a financial service. To study the various
indicators or pointers towards the selection of
financial services, Friedman Two way Anova

Ta bl e 1 : D e mo g ra ph i c pro f i l e o f
respondents in Punjab
Particulars Respondents (No.)  Percentage
Age (years)
18-25 34 17.00
26-35 45 22.50
36-45 56 28.00
> 45 65 32.50
Total 200 100.00
Occupation
Business 35 17.50
Farming 132 66.00
Service 33 16.50
Total 200 100.00
Family income (`month-1)
< 10,000 10 5.00
10,000-20,000 34 17.00
20,000-30,000 86 43.00
> 30000 70 35.00
Total 200 100.00
Education qualification
Below matric 73 36.50
Matric 81 40.50
Higher secondry 28 14.00
Graduate 12 6.00
Post-graduate 6 3.00
Total 200 100.00
Caste
SC and BC 106 53.00
General 94 47.00
Total 200 100.00
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was used. The perusal of Table 2 reveals that
the most significant indicator for selecting
formal financial services over informal financial
services was less chances of fraud followed
by subsidy by government, fixed rate of
interest, clear terms and conditions and low
rate of interest.  This shows that the
respondents appreciated the transparency of
the formal financial services and also various
subsidies provided by the government for
productive activities.

in the same period. On the other end only 28
percent of the respondents have availed mutual
funds service.

Table 2: Ranking of the various benefits of
formal financial services over informal
financial services
Benefits Mean SD Rank
Low rate of interest 3.33 1.30 5
Subsidy by govternment 2.84 1.31 2
Fixed rate of interest 3.00 1.20 3
Clear terms and conditions 3.30 1.44 4
Less chances of fraud 2.83 1.84 1

On the other hand, the most significant
factor for selecting informal financial services
over formal financial services was easy
availability of finances followed by negotiable
rate of interest, easy access, personal attention
and no need for documentation (Table 3). This
shows that the respondents wanted easy, quick
availability of finances that was provided by
informal financial services like moneylenders.

The perusal of Table 4 shows that 99
percent of the respondents have availed the
fixed deposit service  followed by Kisan Credit
Card with 61.5 percent of the respondents
having availed during the past one year. Also
a large percentage (61 percent) of the
respondents have availed Post Office Schemes

The perusal of Table 5 shows that a
staggering 78.5 percent of the respondents
have availed services of money lenders in the
past one year. Also 44.5 percent of the
respondents arranged money from their friends
and relatives in the last one year. 22.5 percent
of the respondents also arranged finances by
selling their property in the last one year.

The perusal of Table 6 shows that 68.5
percent of the respondents access the services
directly by themselves. As many as 51.5
percent of respondents access the services
through agents followed by 23 percent of
respondents that access the services through
Salesmen and only 11.5 percent of the
respondents access the services through the
employees of the financial service provider.

Table 3: Ranking of various benefits of
informal financial services over formal
financial services
Benefits Mean SD Rank
Personal attention 3.10 1.23 4
Easy availability 2.74 1.19 1
Easy access 3.02 1.19 3
No documentation required 3.33 1.45 5
Negotiable rate of interest 2.78 1.84 2

Table 4: Formal financial services availed
by respondents in the past 12 months
Services Respondents (No.) Percent
Fixed deposit 198 99.00
Mutual funds 56 28.00
Recurring deposits 97 48.50
Post office schemes 122 61.00
Insurance 86 43.00
Kisan Credit Card 103 51.50
Loans 117 58.50

Table 5: Informal financial services availed
by respondents in the past 12 months
Services Respondents

(No.)
Percent

Money lenders/Commission agents 157 78.50
Money from friends/relatives 89 44.50
Selling property 45 22.50
Not availed 22 11.00

Table 6: Various channels through which
respondents access the financial services
Channels Respondents (No.)  Percent
Directly 137 68.50
Through agents 103 51.50
Through salesmen 46 23.00
Employees 23 11.50
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The results presented in Table 7 show that
majority of the respondents still use the
financial services for basic purposes like
savings and fulfilling their social obligations
like marriage of their children etc. However, 45
percent of the respondents use the financial
services for  productive purpose like
investment in agriculture.

Satisfaction level regarding formal and
informal financial services in rural areas: A
Factor Analytic Approach

Further, in order to identify the important
factors underlying the satisfaction of the
respondents regarding formal and informal
financial services, factor analysis was
undertaken, wherein 12 statements covering
the various aspects which lead to satisfaction
regarding financial services in rural areas were
framed using well structured schedule. The
scales of measurement were tested using

Cronbach á Reliability Test. Cronbach á was
0.824, which is satisfactory level of construct
validity (Table 8). The correlations between
the factors were then examined which revealed
the existence of correlation between certain
factors. This perusal suggested the use of
factor analysis to investigate any distinct
underlying factors and to reduce the
redundancy of certain barriers indicated in the
correlation matrices. Principal Component
Analysis was chosen as the method of
extraction in order to account for maximum
variance in the data using minimum number of
factors. The default solution (Eigen values>1)
resulted in extraction of four factors. These
four factors accounted for 66.681 percent of
total variance.

The results presents in Table 8 shows that
the most significant factor was found to be
Access to financial service providers with
factors like No difficult procedure or
certification is required to avail loans from
moneylenders and good relationship with
moneylenders.

It was followed by Benefits of formal
financial services with factors like easily
understandable terms and conditions, strong
and efficient rural financial system. The third
most significant factor was Transparency in
operations with factors like clear repayment
schedules and subsidies provided by the

Table 8: Satisfaction level regarding formal and informal financial services in rural areas
Communalities Statements included in the Factor
F-1: Access to financial service providers

0.699 No difficult procedure or certification is required to avail loans from moneylenders.
0.764 I have good relationship with moneylenders so there is no difficulty for availing credit.

F-2: Benefits of formal financial services
0.672 I would like to avail services from moneylenders even if some other sources are available.
0.67 Formal financial services in rural areas have raised the standard of living of rural masses.
0.389 Terms and conditions offered by the formal financial service provider are easily understandable.
0.633 Introduction of formal financial services has led to a strong and efficient rural financial system.
0.689 Money from moneylenders is available in no time.

F-3: Transparency in operations
0.573 Time taken to avail the benefits of formal financial services is much less than informal financial services.
0.708 Availability of subsidy by government on formal financial services has benefited the rural population a lot.
0.644 The repayment schedule of various formal financial services is easy and understandable.

F-4: Lack of awareness among rural masses
0.825 I am forced to take money from moneylenders.
0.735 Being illiterate/unaware I don’t know about sources of finance other than informal ones.

Table 7: Reasons for availing financial
services
Particulars Respondents (No.)  Percent
Investment in agriculture 90 45.00
Savings 158 79.00
Home loans 17 8.50
Car loans 3 1.50
Festivals 19 9.50
Social obligations 71 35.50
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government. The least significant factor was
Lack of awareness among rural masses with
factors like illiteracy and lack of information
about formal financial services.
CONCLUSIONS

People in rural areas were aware about
basic financial products like fixed deposits,
post office schemes and they had access to
these services. The sample respondents used
fixed deposits as a major instrument for
savings. Even though, the majority of the
respondents were not highly educated, yet
they availed these services directly. This shows
that enough steps have not been taken to create
awareness about other financial services.
Since, the people were not aware of other
financial products, they were not using them.

Even though people understand the
benefits of formal financial services like
transparency, less chances of fraud, subsidies
provided by government from time to time, etc,
yet, people in the rural areas prefer services of
money lenders because of easy access and
easy availability of finances and round the
clock access to money lenders. The
respondents were aware that finances were
available at much lower costs from formal
financial service providers like banks and yet
they preferred services of money lenders. The
factor analysis shows that these are the major
factors that are considered by the people of
rural areas before they avail any kind of
financial service.
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ABSTRACT

The present study based on primary and secondary sources of information
was carried out to evaluate the supplementary nutrition ration components
of Integrated Child Development Scheme (ICDS) in Barnala district of
Punjab by selecting all the ICDS projects in the district. The results revealed
that the availability of supplementary nutrition ration for the children and
women at AWCs was not satisfactory. The proper implementation of the
scheme was impeded by many constraints such as non-availability of SN
ration at the Anganwadi centres, lack of knowledge about the benefits of
SN ration, lack of facilities such as water, space, light etc. at AWCs. The
government should issue necessary instructions to concerned agencies for
regular supply of supplementary nutrition and must also look into the
reasons for such disruption in each case and should initiate necessary
actions required in the given situation.
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INTRODUCTION
Malnutrition, endemic poverty and low

household incomes over the years have
resulted in poor nutritional status of the
population in these households resulting in
food distress and food insecurity. Food
insecurity affects the people more adversely.
When families and people suffer, children and
women suffer the most due to their greater
vulnerability and higher biological needs for
nutritional protection and security, growing
infants, adolescent girls, pregnant women and
nursing mothers face far greater risk from the

nutritional depletion than others. Malnutrition
impairs physical and mental development and
hence providing nutritional support to children
in the vulnerable age group is essential to
prevent the onset of malnutrition and growth
faltering in the formative years. This nutritional
insecurity pre-eminently of pregnant and
nursing women and children in the formative
years is addressed through the Supplementary
Nutrition Programme. With a view to improve
the health and nutritional status of children,
pregnant women and nursing mothers, the
Supplementary Nutrition Programme is one of
the most important components of the ICDS
Programme.

The Integrated Child Development
Services (ICDS) Scheme is one of the flagship
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programmes of the Government of India and
represents one of the world’s largest and
unique programmes for early childhood care
and development. It is the foremost symbol of
country’s commitment to its children, pregnant
women and nursing mothers, as a response to
the challenge of providing pre-school non-
formal education on one hand and breaking
the vicious cycle of malnutrition, morbidity,
reduced learning capacity and mortality on the
other.

The ICDS was launched on 2nd October
1975, on the auspicious occasion of the 106th

birth anniversary of Mahatma Gandhi, the
Father of the Nation (Mamata and Sarada,
2009). In the initial stage, it was implemented
in 33 selected community development blocks
all over India and was expanded considerably
in subsequent years and at present there are
7076 sanctioned projects, 7025 operational
projects in India. The corresponding figures
for Punjab are 155 and 154, respectively. The
services under the scheme are being provided
through a net-work of about 1.33 million
operational Anganwadi Centres in India. The
figure for Punjab is 26656 (Anonymous, 2013).

The ICDS covers beneficiaries like children
below 6 years, pregnant women and lactating
mothers for  supplementary nutrition,
immunization, health check-ups, and referral
services. Women in the age group of 15-45
years and adolescent girls up to the age 18
years for health and nutrition education and
children from three to six years of age are
beneficiaries for non-formal pre-school
education. The Scheme is universal for all
categories of beneficiaries and in coverage.
The focal point for the delivery of ICDS
services is an Anganwadi- a child care centre
located within the village or slum area itself.
Each Anganwadi Centre (AWC) is run by an
Anganwadi worker (AWW) and a helper and
usually covers a population of 400 to 800 in
rural and urban areas and 300 to 800 in tribal
and hilly areas. Rattan (1997) gave details
about genesis, growth, components of ICDS
and described a package of seven services

comprising supplementary nutr ition,
immunization, health check-ups, referral
services, treatment of illness, nutrition and
health education and non-formal pre-school
education which are being provided under
ICDS.

The number of beneficiaries for
supplementary nutrition was 92.77 million
comprising of about 74.68 million children from
six months to six years of age and 18.08 million
pregnant and lactating women in India. The
number of beneficiaries for supplementary
nutrition was 1.35 million comprising of about
1.06 million children from six months to six years
of age and 0.29 million pregnant and lactating
women, up to 31 January 2013 (Anonymous,
2013). A study conducted in Jammu city
revealed that the children who attended
Anganwadi Centres had a good health as
compared to their counterparts (Vaid and Vaid,
2005). Tondon and Kapil (1991) revealed that
ICDS have depicted a positive impact on
maternal and child health and their
development which is reflected by reduction
in birth rate, infant mortality rate, neonatal
mortality rate and prevalence of protein energy
malnutrition.  Dongra et al. (2008) found that
poor quality of supplementary food, lack of
cooperation among villagers, business of
women in farm works, irregular and poor health
check-up services, poverty, inadequacy of
child care practices, lack of support from
authorities etc. are the most common reasons
for limited success of ICDS Scheme. Keeping
in view the relevance and effectiveness of the
world‘s largest and most unique ICDS
programme, present study was carried out to
evaluate the supplementary nutrition ration
component of ICDS in Barnala district of
Punjab.
METHODOLOGY

In order to achieve the stipulated
objectives of the present study, all the ICDS
projects operating in Barnala district were
selected. The ICDS projects so selected were
Barnala, Sehna and Mehal Kalan. Further 10
Anganwadis each from Barnala, Sehna and
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Mehal Kalan ICDS Project were selected
randomly.

In order to reach out the ultimate sampling
units, 30 Anganwadi workers (AWWs) were
selected by selecting one worker each from
the sample anganwadi. For collection of
primary data, responses were elicited from the
chosen sample through open and close ended
questions in the schedule through personal
interview method. The data pertaining to
number of days used by AWWs to distribute
supplementary nutrition (SN) ration, time of
supply of SN ration, reasons for  not
approaching Anganwadies for getting ration,
etc. The secondary data pertaining to number
of beneficiaries covered under ICDS were
culled from the published sources. The data
so collected were analysed by using
descriptive statistical tools such as
percentages, averages, etc.
RESULTS AND DISCUSSION
Timeline of NS Ration Distribution

The perusal of the data of Table 1 indicates
that half of the AWWs reported that they got
SN ration in time whereas the remaining
reported that they did not get SN ration in time.
The main objective of providing SN ration to
children is to combat the adverse effect of
malnutrition in India. But without supplying
SN ration in time at AWCs, the targets would
be difficult to achieve.

As per the guidelines issued by the
Ministry of Women and Child Development,
Government of India, SN ration should be given
to the children, pregnant women and nursing
mothers for 300 days in a year.

The perusal of Table 2 provides vivid
information about the number of days for
which SN ration was distributed at AWCs by
AWWs. It was noted that only 23.33 percent
of the AWWs distributed SN ration for 300
days in a year, while half (50 percent) AWWs
distributed SN ration for 250 days and 26.66
percent AWWs distributed SN ration for 200
days in a year. It was serious to note that, a
majority (76.66 percent) of AWWs distributed
SN ration for less than 300 days in a year, which
was much lower than the stipulated days to
distribute supplementary nutrition under the
rules.

Table 1: Pattern of supply of supplementary
nutrition ration at AWCs of sample ICDS
projects

(Percent)
Timely Availability
of SN ration

Barnala
(n1=10)

Sehna
(n2=10)

Mehal
Kalan

(n3=10)

Overall
(n=30)

Yes 60.00 40.00 50.00 50.00
No 40.00 60.00 50.00 50.00
Total 100.00 100.00 100.00 100.00

Table 2: Pattern of supply of supplementary
nutrition ration at AWCs of sample ICDS
projects

(Percent)
Days
(Number)

Barnala
(n1=10)

Sehna
(n2=10)

Mehal Kalan
(n3=10)

Overall
(n=30)

300 40.00 10.00 20.00 23.33
250 60.00 30.00 60.00 50.00
200 - 60.00 20.00 26.67
Total 100.00 100.00 100.00 100.00

Pregnant Women Beneficiaries
Nutrition programme for pregnant women

is one of the most important services provided
by the Anganwadi. The Table 3 explained that
there were 2451 eligible women for SN ration
at AWCs and 96.16 percent of the pregnant
women were enrolled in the register of AWWs.
The results revealed that 23.29 percent of the
pregnant women did not come at AWCs to
receive SN ration in 2011. The number of
pregnant women who received SN ration for 1
to 4 days was 5.34 percent. Only 3.79 percent
of the pregnant women received SN ration for
15-24 days in a month from AWCs. A vast
majority (63.72 percent) of the respondents
received SN ration from AWCs for 25 days and
above in a month.

It can be concluded that about 36.28
percent of the pregnant women did not receive
SN ration from the AWCs regularly. It seems
that this was due to various reasons like non-
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prioritisation of pregnant women to
Anganwadi ration, as lack of motivation and
education regarding the benefits of
supplementary nutrition to the beneficiaries.
Nursing Mothers Beneficiaries

The results presented in Table 4 revealed
that there were 2249 eligible nursing mothers
for SN ration in the sample AWWs. It was found
that 94.70 percent nursing mothers were
enrolled in the register of AWCs. It was noticed
that 21.25 percent of the nursing mothers had
not received any SN ration from AWCs during
2011. The results further highlighted that 4.53
percent nursing mothers received SN ration

for 1 to 4 days in a month. Merely, 3.02 percent
and 65.89 percent of the nursing mothers
received SN ration for 15-24 and 25 days in a
month from AWCs, respectively.

The results also exhibited that 34.11
percent of the sample nursing mothers did not
receive the SN ration regularly. The coverage
of beneficiary nursing mothers for SN ration
was the lowest in Sehna ICDS project area
whereas the Mehal Kalan ICDS project area
appeared to be doing better.
Children Beneficiaries

In the case of children from 3 to 6 years of
age, in total 1103 children were eligible for SN
ration at AWCs (Table 5). It was shocking to
find that only 45.42 percent children enrolled
in the register of AWWs, 7.43 percent children
did not come at AWCs to receive SN ration for
the whole year. The number of children those
received SN ration for 1 to 14 days was 2.53
percent. Again equal number of children
received SN ration for 15-24 days in a month
from AWCs. The number of children who
received SN ration for 25 days and above in a
month was 32.91 percent.

Table 4:  Supplementary nutrition ration for
nursing mothers beneficiaries in Punjab,
2011

(Number)
Particulars Barnala Sehna Mehal Kalan Overall
Beneficiaries eligible 806 783 660 2249

(100.00)
Beneficiaries enrolled 687 783 660 2130

(94.70)
SN not received 123 206 149 478

(21.25)
SN received (Days)
1-14 47 33 22 102

(4.53)
15-24 40 13 15 68

(3.02)
25 and above 477 531 474 1482

(65.89)
Figures in parentheses are percentages to the total.

Table 5: Pattern of supplementary nutrition
ration supplied to children beneficiaries
(Three to six years of age) in Punjab, 2011.

(Number)
Particulars Barnala Sehna Mehal Kalan Overall
Beneficiaries eligible 378 384 341 1103

(100.00)
Beneficiaries enrolled 170 163 168 501

(45.40)
SN not received 16 47 19 82

(7.43)
SN received (Days)
1-14 15 8 5 28

(2.53)
15-24 18 7 3 28

(2.53)
25 and above 121 101 141 363

(32.91)
Figures in parentheses are percentages to the total.

It can be concluded that more than half
(54.58 percent) children did not enroll in the
register of AWWs and a majority 67.09 percent
children did not receive SN ration regularly. It

Table 3:  Supplementary nutrition ration for
pregnant women beneficiaries in Punjab,
2011

(Number)
Particulars Barnala Sehna Mehal Kalan Overall
Beneficiaries eligible 917 773 761 2451

(100.00)
Beneficiaries enrolled 823 773 761 2357

(96.16)
SN not received 193 219 159 571

(23.30)
SN received (Days)
1-14 56 43 32 131

(5.34)
15-24 53 23 17 93

(3.79)
25 and above 521 488 533 1562

(63.73)
Figures in parentheses are percentages to the total.
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may have happened due to the reason that
community did not give much priority to
Anganwadi ration.
Reasons for Not Receiving the Nutritional
Ration

The results presented in Table 6 revealed
that 26.66 percent of AWWs considered that
AWCs were far off from the beneficiary’s
residence and was the main reason for not
receiving the ration. On the other hand 13.33
percent AWWs felt that the parents did not
understand the significance of SN ration.
Similarly, 30 percent of the AWWs viewed that
parents took away the children to their place
of work so they were unable to receive SN
ration.
CONCLUSIONS

It was found that only half of the
Anganwadi were getting regular supply of SN
ration in time in Punjab during 2011. On the
whole it was found that as high as 76.66
percent of AWWs did not distribute SN ration
for 300 days in a year as per national norms.
All the projects put together, 34.11 percent
nursing mothers, 36.28 percent pregnant
women and 32.91 percent children from three
to six years of age did not receive SN ration
due to various reasons and this is a very
serious matter of concern. Thus, overall, the
availability of SN ration to children and women
is below expectation and insufficient. Based
on the present experiences, the following are
some of the steps that need to be taken for
improve the women’s health through ICDS:

• It is recommended that efforts should be

made  for a timely supply of food and to
further improve the coverage of children
and women for receiving supplementary
food by exhaustive door to door surveys,
encouraging consumption of food at the
Anganwadi and enhancing mother ’s
awareness about appropriate
supplementary foods.

• Irregular  supply of supplementary
nutrition ration at AWCs did not only
affect the health of expectant women and
lactating mothers, but also adversely
affects community’s image of AWCs. In
this context, apart from issuing necessary
instructions to concerned agencies for
regular supply of supplementary nutrition,
Government must also look into the
reasons for such disruption in each case
and initiate necessary actions required in
the given situation.

• In addition, mothers and Anganwadi
workers need to be given skill training in
preparing local recipes. It is also
suggested that at least two mothers
should necessarily help Anganwadi
workers and helpers, in rotation, in
cooking and serving supplementary
nutrition ration.
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BOOK   REVIEWS

Crop Diversification for Sustainable
Agriculture by Mr. M.S. Grewal (Eds. Dr. J.S.
Dhiman and Dr. D.S. Brar), Foil Printers,
Ludhiana-14100, Pp. 131, Price ̀ 300
JEL Classification: Y30

M.S Grewal has documented his practical
experience of small size farming. The book
highlights innovations in farm operations,
simple techniques of mechanization and ways
of rationalizing the use of inputs for optimizing
farm returns. His outstanding contribution to
crop diversification for sustainable agriculture
is praise worthy. He has recorded his life long
experience in promoting sustainable farming
in the book. Through this book he has shared
his life long experience with the fellow farmers
which are needed in Indian agriculture.

Mr. Grewal has highlighting in the book
that small scale farmers need not be poor. This
contribution in designing small scale machines
for farm mechanization and raising cropping
intensity to 400 is in fact an example for other
small scale farmers. The author has revealed
four d’s for optimizing profit with dedication,
devotion, determination and discipline.
Besides, planning through good interaction
with farm experts and progressive farmers, use
of farm machinery for precision farming are of
great importance. The author has suggested
to fellow farmers to keep their eyes and ear
open for new approaches in farm technologies.
The author has rightly emphasized the rational
use of limited natural resources, marketing of
farm produce is the ultimate step from where a
farmer fetches profits. The author in his book
has given tips for efficient marketing. He has
cautioned the farmers regarding their
preference for easily available loans. Loan is
after all a loan; it will have to be returned back.
He emphasized that the farmer should make a
habit of reading farm literature.

On the whole the book will be useful to
farming community in Asia- Pacific region
where majority of small and medium farmer are
doing farming. Further this book is useful to

all those engaged in the development of
agriculture.

Dr. J.L. Sharma, Dean, Akal School of
Economics, Eternal University, Baru Sahib,
HP-173101.

Marginal Farmers and Agricultural
Labourers by Dr.S.S.Chhina, Regal
Publications, New Delhi-110027, 2007, Pp. 231,
ISBN 81-899155756, Price ̀ 680.
JEL Classification: Y30

Dr. S.S. Chinna’s book entitled, Marginal
Farmers and Agricultural Labourers is
valuable contribution about the majority of our
population engaged in agriculture directly and
indirectly. The finding of this study is not only
relevant for Punjab where the study was
conducted but throughout India as this section
of the society is major part of the population
everywhere. Most of our rural development
programmes particularly the poverty
alleviation are directed towards this section of
the society. The author has reviewed various
studies on this section of population but I feel
it would have been better if the review work
would have been done till date as it is important
to know the condition of such population
particularly during the last one and half decade
which at present is of more interest. No doubt,
Dr. Chinna has touched in detail about all the
problems of this section of society particularly
problem of under employment, poor having
conditions, low level of consumption etc. I feel
it would have been much better if in the end of
each chapter a brief concluding paragraph
would have been given. I am sure the findings
of the study presented in the book will be
useful for the students, planners and policy
makers. It will give them deep and wide
understanding about the large sections of the
society directly or indirectly dependent upon
agriculture

Dr. J.L. Sharma, Dean, Akal School of
Economics, Eternal University, Baru Sahib,
HP-173101.



204

Abstract of Master of Science  (M.Sc.)
Thesis

Sorokhaibam Somina Devi (2014) Socio
economic impact of self help groups formed
by non-governmental organisations (NGOs)
in rural Punjab,  Department of Economics
and Sociology, Punjab Agricultural University,
Ludhiana-141004,  P 86

Subject: Agricultural Economics
Major Advisor: Dr. Sanjay Kumar
JEL Classification: Y40

The present study was conducted to
study the growth and to assess the impact of
Non-Governmental Organisations (NGOs)
promoted Self Help Groups (SHGs) on various
socio-economic parameters of the member
households in Punjab state. Five NGOs were
randomly selected and further four SHGs were
selected randomly from each NGO making a
total of 20 groups and out of these five
members each were selected making a total
sample of 100 respondents. The reference year
of the study was 2012-13. The results of the
study showed that in Punjab up to March 2012,
17543 SHGs were linked with credit to the
extent of  ̀ 1588 million and a total of 48 NGOs
were working as SHG Promoting Institutions
(SHPIs). SHGs had the impact on saving,

income, assets formation, employment, and
other social aspects of the members. An
average of `5414 was being saved by the
members annually after joining the SHGs,
which is almost 2.6 times more than the amount
saved in pre SHG situation. After joining the
SHGs, average annual income of the members
increased to ̀ 82960 showing about 29 per cent
increase from the pre SHG situation. The
average value of assets increased to ̀ 80279 in
post SHG situation showing an increase of 39
per cent over the pre-SHG situation. About 88
per cent of the members were engaged in
various economic activities after joining the
groups. Majority of the members revealed that
their influence on economic resources,
decision making ability and the status of their
family in the society had increased after joining
the groups. The major problems faced by the
members were found to be the lack of training
and capacity building, non-cooperation from
the banks and marketing problems. The study
suggested that the socio-economic impact of
the SHG led to increase in income and
employment. But it requires a lot more efforts
on part of the Government, NGOs as well as
the banking sector to promote SHGs in the
state. There is a crucial need to focus on
awareness programmes, imparting training and
developing entrepreneurial skills among the
rural poor.
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