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INTRODUCTION

It is a known fact that Agriculture is the backboofethe Indian Economy.
Agriculture in India has a long history, dating kao 10,000 years. Today, India
ranks second worldwide in farm output. Agricultued allied sectors like forestry
and logging accounted for 16 per cent of the GDRGOhO, employed 52 per cent of
the total workforce and despite a steady declingsaghare in the GDP, it is still the
largest economic sector and plays a significaré iol the overall socio-economic
development of Indfa India faced a severe food shortage when it wahaokled
from the clutches of British rule and became indejeat in 1947. As a result, the
Government gave primary importance to Agricultugaictor in the First Five Year
Plan. Even then the situation continued till thé@8. Then the Green Revolution has
ushered in in the Country, as a result of effoftpalicy makers and agricultural
scientists during mid 1960. This Programme aimeatttining self-sufficiency in
terms of food grains, empowering the farmers andenuzing agriculture by using
modern techniques and tools to maximize the owptdod.

The Green Revolution is one of the greatest tritsnph India. Within a
decade, India completely stopped food imports frabmoad and no longer was
dependent on food aid from abroad. Even if thereevieod shortages in some parts
of the Country, it never resulted in a famine. Theato the Green Revolution, India
has now emerged as a notable exporter not onlpad-grains, but also of several
agricultural commodities. Today, India is the w&lrgest producer of milk, second
largest producer of rice, wheat, sugar, fruits aedetables, and the third largest

producer of cotton, just only to mention a few. Tdeect contribution of the

! Economic Survey 201Rlanning CommissigriGovernment of India and for a detailed discussion
the general economic development of India in theeme past, see for instance, Mohana Rao. L.K,
budget Meet 2011 held at Dept. of Economics, Andhmaversity on §' April 2011.
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Agricultural Sector to national economy is reflectey its share in total GDP, its
foreign exchange earnings, and its role in suppglgavings and labor to other sectors.
In spite of the advantages accrued to India, ims$eof achieving self sufficiency in
food production and increasing livelihood choiceshe rural poor, Green Revolution
made the Indian farmers and those worldover tontkpaostly on chemical fertilizers

and pesticides, which degraded soil fertility, @mdironment.

The negative consequences of higher use of chefeitdisers and pesticides
are reduction in crop productivity and deterioratio the quality of natural resources.
Pretty and Ball (200%)have pointed out that the environment will be etffe by the
carbon emission of the agricultural system throwgtDirect use of fossil fuel in farm
operations, b) Indirect use of embodied energypfoducing agricultural inputs and
c) Loss of soil organic matter during cultivatioinsoils.

Cole et al. (1997} have observed that agriculture releases about21pet
cent of the total green house gasses emission$iwhaccounted for about 5.1 to 6.1
Gt CQy. Joshi (201d)has also pointed out that intensive agricultule excessive use
of external inputs are leading to degradation df s@ater and genetic resources and
negatively effecting agricultural production. Amays and Pelissier(1994Reicosky

et al.(1995f,Sala and Paruelo(1997)Rasmusseret al(1998f; Tilman (1998j;

2 Pretty, Jules and Ball Andrew (2001), Agriculturifluences on Carbon Emissions and
Sequestration: A Review of Evidence and the emgrgiirading OptionsQccasional Paper, Centre
for Environment and Society and Department of Rjaal SciencesUniversity of Essex, U.K.

3 Cole, C.V.; J. Duxbury, J. Freney, O. HeinemeyerMinami, A. Mosier, K. Paustin, N. Rosenberg;
N. Sampson, D. Sauerbeck and Q. Zaho (1997), “Gl&stimates of Potential Mitigation of
Greenhouse Gas Emissions by Gricultuhyt Cycl AgroecosysYol. 49, pp. 221-228.

* Joshi. P.K., (2010) “Conservation Agriculture: Anveédview”, Indian Journal of Agricultural
Economicsyol.66, No.1 pp.53-63.

® Arrouays, D. and P.Pelissier (1994), “Changes a@mb&n Storage in Temperate Humic Soils After
Forest Clearing and Continuous Corn Cropping im&e4, Plant Soil,Vol.160, pp.215-223.

® Reicosky, D.C, W.D. Kemper, G. W. Langdale, C.louglas and P.E. Rasmussen (1995), “Soil
Organic Matter Changes Resulting From Tillage andmtass Production,Journal of Soil and
Water Conservatioriyol.50, No.3, pp.253-261.
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Smith(19993° and Roberet al (2001}, basing on the long term agrarian studies and
experiments conducted in EU and North America hemecluded that significant
guantity of organic matter and soil carbon has Besindue to intensive cultivation

As a result of these changes in the agriculturetioseintellectuals world-over
started searching for the ways to come out of thelpm of heavy usage of chemical
fertilizers and pesticides and finally arrived atknow that organic farming is the
only remedy of the problem and also for sustaintgbdf the Agricultural Sector in
the long runin this regard, Krameet al(2006)" pointed out that agriculture has the
potential to reduce the emission of green housesegady crop management
agronomic practices. They pointed out that Nitroggplication rates in organic
farming are 62-70 per cent lower than conventiawiculture due to recycling of
organic crop reduce and use of manure. Some résgarave reported that yields of
crops grown under organic farming system are coalpar to those under
conventional system. Nemecek al. (2005}° have also reported that green house

gasses emissions from organic farming are 36 pet loever than conventional

" Sala, O.E. and J.M. Paruelo (1997), “EcosystenviGas in Grasslands”, in G. Daily (Ed) (1997),
Nature’s Services: Societal Dependence on Natuskstemslsland Press, Washington, D.C.,
U.S.A.

8 Rasmussen, P.E., K.W.T. Goulding, J. R. BrowrR FGrace, H.H. Janzen and M. Korschens (1998),
“Long Term Agro-ecosystem Experiments: Assessingricdffural Sustainability and Global
Change” ScienceVol.282, pp.893-896.

° Tilman, D. (1998), “The Greening of the Green Ration”, Nature, Vol.396, pp.211-212.

10 Smith, K.A. (1999), “After Kyoto Protocol: Can ®itists Make a Useful Contribution®bil Biol.
BiochemistryVol.15,pp.71-75.

1 RobertM., J. Antoine and F. Nachtergaele (20GHrbon Sequestration in soils, Proposal for Land
Management in Arid Areas of the TropiéssLL, Food and Agriculture Organization of the tad
Nations, Rome, Italy.

12 Kramer, S.B.; J.P. Reganold; J.D. Glover; B.J.Mh&nan H. A. mooney (2006), “ Reduced Nitrate
Leaching and Enhanced Denitrifier Activity and Ei@incy in Organically Fertilised Soils”
Proceedings of the National Academy of Sciencédseot)SA, Vol. 103, pp. 4522-4527

3 Nemecek, T; O. Hugnenin. Elie, D. Dubois and G.il@ga (2005) “Okobilanzierung von
anbausystemen im schweizericschen Acker — undrifatte, Schriftenreihe derAL, 58 FAL
Reckenholz, Zurich
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system of crop production. In addition, Regonaid af1987)* and Siegristet
al(1998)* have reported that the organic farming systemt@agotential to improve
soil fertility by retaining crop residues and rehgcsoil erosion. Nigglet al(2009}°
have reported that the organic farming system hagotential of reducing irrigation
water and sequencing GOMaderet al (2002}’ and Pimentakt al(2005)® have
observed that efficient use of inputs and net ineqgmer unit of cropped area on
organic farms are at par due to reduction in cadtdertiliser and other input
application. Reicoskgt al (1995}° and Fliessbach and Mader (208@)ave pointed
out that the organic matter has a stabilizing éffat the soil structure, improves
moisture retention capacity and protects soil aga@mosion. In this context, Pretty
and Ball(20013%; Niggly et a2009¥’have observed that organic farming has the
potential to increase the sequestration rate dol@tand and in combination with no
tillage system of crop production, this can be lgaescreased by three to six quintal
carbon per hectare per year.

As already noted, organic products are grown udsystem of agriculture

without any use of chemical fertilizers and pesdts with an environmentally and

14 Regonald, j.P,; L.F. Elliot and Y.L. Unger (198Zpng-Term Effects of Organic and Conventional
Farming on Soil Erosion'Nature VI.330, pp.370-372

15 Siegrist, S., D. Staub, L. Pfiffner and P. Mad#®98) “Does Organic Agriculture Reduce Soil
Erodibility? The Results of a Long-Term Field Study Losses in Switzerland Agriculture,
Ecosystems and Environmewgl.69, pp. 253-264.

6 Niggli, U., A. Fliebach, P. Hepperly, J. hansén,Douds and R. Seidel (2009), “Low Greenhouse
Gas Agriculture: Mitigation and Adoption Potentiad Sustainable Farming Systenfood and
Agriculture Organization, Review - gp.1-22.

7 Mader, P., A. Fliebach, D. Dubois, L. Gunst, Fie@ and U. Niggli (2002), “Soil Fertility and
Biodiversity in Organic Farming'$cienceVol.296,pp.1694-1697.

18 Pimentel, D., P. Hepperly, J. Hanson, D. Douds$ Bn Seidel (2005), “Environmental, Energetic
and Economic Comparisons of Organic and ConventiBaaming Systems”Bioscience,Vol.55
pp.573-582.

¥ Op. cit

2 Fliessbach, A. and P. Mader (2000), “Microbial Biss and Size-Density Fractions Differ Between
Soils or Organic and Conventional Agriculture Syst& Soil Biol. BiochemistryVol.32,pp. 757-
768.

2 Op. cit.

2 Op. cit.



socially responsible approach. This is a methothohing that works at grass-roots
level, preserving the reproductive and regenerateeacity of the soil, good plant
nutrition, and sound soil management, producestious food, rich in vitality and
disease resistant.

1.1 DEFINITION OF ORGANIC FARMING

An ‘organic’ label indicates to the consumer thhé product has been
produced using certain special production methotts.other words, organic is a
‘process-claim’ rather than a ‘product-claim’. Aapple produced by practices
approved for organic production may very well bentical to that produced under
agricultural management practices in vogue normally

Several countries and a multitude of private Bedfion organizations have
defined ‘organic agriculture’. In the past, diffeces in these definitions were
significant but the demand for a consistency bytmational traders, has led to great
uniformity. The International Federation of Organigriculture Movements
(IFOAM), a non-governmental organization internaity networking and
promoting organic agriculture, has established gjuids that have been widely
adopted for organic production and processing.

Most recently, the Codex Committee on Food Latglhas debated on the
Guidelines for the Production, Processing, Labgllamd Marketing of Organically
Produced Foods and adopted a single definitiorofganic agriculture by the Codex
Alimentarius Commission. According to the definitiproposed by Codex, "Organic
agriculture is a holistic production managementesyswhich promotes and enhances
agro-ecosystem health, including biodiversity, bgptal cycles, and soil biological
activity. It emphasises on the use of managemmatipes in preference to the use of

off-farm inputs, taking into account that regionebnditions required,- locally
5



adapted systems. This is accomplished by using,revkBe possible, agronomic,
biological, and mechanical methods, as opposeditgsynthetic materials, to fulfil
any specific function within the system."

Organic agriculture is one of the several appreadb sustainable agriculture
and many of the standard techniques (e.g. intgypeng, rotation of crops, double-
digging, mulching, integration of crops and livetp are practised under various
agricultural systems. What makes organic agriceltunique, as regulated under
various laws and certification programmes, is tkit:almost all synthetic inputs are
prohibited® and (2) ‘soil building’ crop rotations are mandahtdhe basic rules of
organic productioff are that natural inpUtsare approved and synthetic inputs are
prohibited. But, there are exceptions in both theases. Certain natural inputs
determined by several certification programmes @snful to human health or the
environment are strictly prohibited (e.g. arseniahile certain synthetic inputs
identified as essential and consistent with orgdarming philosophy, are allowed
(e.g. insect pheromones). A list of specific appebsynthetic inputs and prohibited
natural inputs is maintained by all certificatiorogrammes and such a list is under
negotiation in Codex. Many certification progransmalso require additional

environmental protection measures. Many farmerhéndeveloping world may not

> No single definition of synthetic exists, althoutie various material lists of allowed and prohitite
inputs for organic production, developed in différecountries and by different certification
programmes, are fairly consistent, reflecting aplioit agreement on a definition. The few legal
definitions of ‘synthetic’ reflect the common und&nding of the term in organic trade.

24 Crop rotation is the practice of alternating crgpewn on a specific field in a planned pattern or
sequence in successive crop years. Organic catidh programmes require ‘soil building’ crop
rotations, meaning that they must be specificaligighed to steadily improve soil filth and fertilit
while reducing nitrate leaching, weed, pest andealis problems. [IFOAM, for example,
recommends specific rotations that include leguaresrequires the rotation of non-perennial crops
“in a manner that minimises pressure from inseetsgds, diseases and other pests, while
maintaining or increasing soil, organic mattertifi¢ey, microbial activity and general soil health.
Under limited cropping conditions (e.g., mushroonpgrennials) crop rotations may not be
applicable; in such cases other methods that datérito soil fertility may be required by
certification programmes.

% ‘Natural’ is commonly understood as anything ikanon-synthetic.



use synthetic inputs, this fact alone is not sidfit to classify their operations as

organic.

According to United Nations Development Programm@9@Y® ‘Practicing
organic agriculture involves managing the agro-gstesn as an autonomous system,
based on the primary production capacity of thé wader local climatic conditions.
Agro-ecosystem management implies treating theesysbn any scale, as a living
organism supporting its own vital potential for imass and animal production,
coupled with biological mechanisms for mineral balag, soil improvement and pest
control. Farmers, their families and rural commiesit are an integral part of this
agro-ecosystem.

The organic farming in real sense envisages a ceimpsive management
approach to improve the health of underlying progitg of the soil. Earlier,
Lampkirf” mentioned that organic agriculture is a productigstem which avoids or
largely excludes the use of synthetic compoundetliZers, pesticides, growth
regulators and livestock feed additives. It rebascrop rotation, crop residues, animal
manure, legumes, green manure, off farming orgamiste and aspects of biological
pest control (3).

The most recognised definition of the term "organg best thought of as
referring not to the type of inputs used, but t® ¢oncept of the farm as an organism,
in which all the components - the soil mineralsgamic matter, micro-organisms,
insects, plants, animal and humans - interact ¢éater coherent, self-regulating and

stable whole. Reliance on external inputs, whethemical or organic, is reduced as

* UNDP (1992), Benefits of Diversity: An Incentivewtards Sustainable Agricultur&nited Nations

Development Programmalew York

2 Lampkin N H (1994) “Economics of organic farming Britain” in The economics of organic
farming — An international perspective (ed) by L&mpN.H and Padel SCAB International
Publishers



far as possible. Thus, organic farming is a haligtioduction system that, takes the
local soil fertility as a key to successful prodant As a logical consequence, the
IFOAM stresses and supports the development ofssglporting systems both on

local and regional levels.
1.2HISTORICAL BACKGROUND OF ORGANIC FARMING

Although the term 'organic farming' is getting plapity in the recent past, it
is surprising to note that it is some 10,000 yedasconcept! Ancient farmers started
cultivation depending only on natural sources. €hisra brief mention of several
organic inputs in our ancient literature like thegeda, the great epics of the
Ramayana and the Mahabharata and also in the na¢dera in Kautilya's
Arthasashthra. In fact, organic agriculture hasrdsts in traditional agricultural
practices that evolved in umpteen no. of villaged &arming communities over the
past millennium. Major milestones in the area ajamic farming are presented in

Tables 1.1 and 1. 2.
1.3STATUS OF ORGANIC FARMING IN THE WORLD

Though the roots of organic farming are in Indiag&hic agriculture is taking rapid
strides throughout the World, and statistical infation is now available from 154
countries of the worfd. Its share of agricultural land and farms contmt@grow in
many countries (Table — 1.3). The main resultheflatest global survey on certified
organic farming’® shows:

v' About Ha. 35 million of agricultural land is managerganically by almost

1.4 million producers.

%8 Statistics and Emerging Trends, 20TBe World of Organic Agriculture IFOAM and FiBL, Frick.
% The term ‘organically managed land’ etc. refersertified organic agriculture and includes bdé t
certified in conversion areas and the certifiedifabnverted areas.
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Table 1.1 - Historical Perspective of Organic Faugnn India

Ancient period

Vedic Period
(23750 BC)

A mention was made to organic manure in Rig Ved

Green Manure in Atharva Veda. It is stated thatdase

healthy growth the plant should be nourished bygdah

goat, sheep, cow, water as well as meat. A referafc

manure is also made in Vrksayurveda by Sur
(Manuscript, Oxford, No 324 B, Six, 107-164)

Oldest practice

10000 years old, dating back to 'Neolithic agectcad by
ancient civilization like Mesopotamia, and Hwang Ho
Basin

The Ramayana
(7300 BC)

All dead things - rotten corpse or stinking garbage.
returned to earth are transformed into wholesonmegsh
that nourish life. Such is the alchemy of mothetrea as
interpreted by late Sri. C. Rajagopalachari, inthesynum
opus — The Ramayana published by Bharatiya V
Kendra, Mumbai

dya

The Mahabharata
(5500 BC)

A mention was made to Kamadhenu, the celestial aoa
its role on human life and soll fertility.

Kautilya’s Arthasashthra
(300 BC)

A mentioned was made to several manures like digg
excreta of animals etc.

a

Brihad-Samhita
(by Varahmihira)
(515 AD)

He described how to choose manures for differeops
and the methods best suited for manure.

=

The Holy Quran
(590 AD)

At least one third of what you take out from sailsst be
returned to it implying recycling or by post-harvessidue




Table 1.2 - Key Milestones on Organic Farming inr€nt Period in the World

Sir Albert Howard
(1900-1947)

He is the Father of Modern Organic Agriculture,
developed organic composting process
(mycorrhizal fungi) at Pusa, (Samastipur) India

and published document “An Agriculture

Testament".

Rudolph Steiner ( 1922)

He is a German spiritual Philosopher who built

biodynamic farm in Germany.

J.I. Rodel (1950), USA

He popularized the term ‘sustainable agriculty
and also method of organic growing.

IFOAM

Establishment of 'International Federation of
Organic Agriculture Movement", in 1972

One Straw Revolution

Masanobu Fukoka, an eminent microbiologist ir
Japan released the Book in 1975.

EU Revolution

EU Revolution on Organic Food, 1991

Codex

Codex Guidelines on Organic Standard, 199

re’
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Table — 1.3

Land under Organic Agriculture in World’'s Top 10uries, (Share of Total Agricultural Land 2005-2D0

v

2005 2006 2007 2008 2009

Rank| Country Organic % Organic % Organic % Organic| % anig %
1 | Australia 11766768 0.026 12345314 0.028| 12023135.1 0.028| 12023135.1 0.029| 12001724 2.88

2 | Argentina 2682267.5] 0.020 2358375.774 0.018 2777959 0.021 4007026/ 0.030| 4397851 | 3.31

3 USA 1640769.208 0.005| 1188167.701 0.004| 1736084.003 0.005| 1948949.128 0.006| 1948946 | 0.60

4 China 2300000 0.004 2300000 0.004 1553000 0.003 1853000 0.003| 1853000| 0.34

5 Brazil 842000 0.003 880000| 0.003 1765793 0.007 1765793 0.007| 1765793 | 0.67

6 Spain 622762.25 0.025 736938.51 0.030 804884.2] 0.032| 1129843.62 0.045| 1330774| 5.35

7 India 185937 0.001 432259| 0.002 1030311 0.006 1018469.6 0.006| 1180000| 0.66

8 Italy 1067102 0.084 1148162, 0.090 1150253, 0.090 1002414 0.079| 1106684 | 8.68

9 | Uruguay 759000 0.050 930965/ 0.061 930965/ 0.063 930965 0.063| 947115 | 6.26

10 | Germany 807406 0.047 825539| 0.048 865336/ 0.051 907786/ 0.054| 930965 | 5.59
World 29046687.6% 0.007| 30144686.28 0.007| 32351095.5] 0.008| 35225259.08 0.008| 37232127 0.85

Source: Statistics and Emerging Trends 20I0ge World of Organic AgricultutdFAOM, Bonn and FiBL, Frick and also available world wide web: http://www.organic-
world.net/fileadmin/documents_organicworld/yearhlyelarbook-2011/pages-225-sources-world-of-orgagitzalture. pdf
Note: Area in Ha. and % is share in Gross Cropped Avéaotal Area Cultivated.
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The regions with the largest areas of organicabiyaged agricultural land are
Oceania (Ha. 12.1 million), Europe (Ha. 8.2 mill@and Latin America (Ha.
8.1 million). The countries with the most organgeieultural land are found in
Australia, Argentina and China.

The highest shares of organically managed agri@allttand are in the
Falkland Islands (36.9 percent), Liechtenstein§2frcent) and Austria (15.9

percent).

The countries with the highest number of produ@ees in India (340°000
producers), Uganda (180°000) and Mexico (130'00Myre than one third of

organic producers are found in Africa (Table- 1.4).

On a global level, the organic agricultural landamcreased over time in all
regions, in total, by almost three million hectam@snine percent, compared to
the data from 2007. Twenty-six percent (or Ha. Ir6lion) more land under
organic management was reported for Latin Ameniainly due to strong
growth in Argentina. In Europe the organic landré@ased by more than Ha.
0.5 million, in Asia by Ha. 0.4 million.

About one-third of the World’s organically managegticultural land — Ha. 12
million — is located in developing countries aloMmst of this land is in Latin
America, with Asia and Africa in second and thildges. The countries with
the largest area under organic management are #nge€hina and Brazil.

About Ha. 31 million are organic-wild collectioneas and are land for bee
keeping. A majority of this land is in developinguntries — in stark contrast
to agricultural land, of which two-thirds is in ddgped countries. Further
organic areas include aquaculture areas (Ha.0.4i&>my forest (Ha. 0.01

million) and grazed non-agricultural land (0.32lrait hectares).

Almost two-thirds of the agricultural land underganic management is
grassland (22 million hectares). The cropped asezb(e land and permanent
crops) constitutes Ha. 8.2 million, (up 10.4 petcénom 2007), which

represents a quarter of the organic agricultural.la
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World’s Top 10 Organic Producers 2007 - 2009

Table-

1.4

2007 2008 2009
% in % in % in
Country | Producers World Rank Producers| World Rank Producers| World Rank
Producer’s Producer’s Producer’s
India 1,95,741 14.20 2 3,40,000 24.67 1 677257 37.44 1
Uganda 2,06,803 16.96 1 1,80,746 13.11 2 187893 10.39 2
Mexico 1,28,819 10.56 4 1,28,862 9.35 3 128862 7.12 3
Ethiopia 1,65,56( 13.58 3 1,01,899 7.39 4 101578 5.61 4
Tanzania 90,222 7.40 5 85,366 6.19 5 85366 4.72 5
Peru 36,093 2.96 7 46,230 3.35 6 54904 3.03 6
ltaly 45,231 3.71 6 44,371 3.22 7 43029 2.38 7
Indonesia Q 0.00 0 31,703 2.30 8 9981 0.55 8
Greece 23,769 1.95 8 24,057 1.75 9 23665 1.31 9
Spain 18,224 1.49 12 21,291 1.54 10 25291 1.40 10
World 12,19,526 100.00 13,78,372 100.00 1809121 100.00

Source: Statistics and Emerging Trends 20T@ge World of Organic AgriculturdFAOM, Bonn and FiBL, Frick and also available warld wide web
http://www.organic-world.net/fileadmin/documentsganicworld/yearbook/yearbook-2011/pages-225-soune@id-of-organic-agriculture.pdf
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The Study ofWyss,H.Eet af® has traced the history of organic farming in
Europe and stated that although the European Qrgagriculture Movement was
indicated by Rudolf Steiner and Hans Mueller betw&822 and 1940, it was not
until the 1980s that pest management researchegranb® develop strategies to
control pests in organic systems. Today, insectt ppanagement in organic
agriculture involves the adoption of scientificalbased and ecologically sound
strategies as specified by international and natiamganic production standards.
These include a ban on synthetic insecticides amolte recently, on genetically
modified organisms (GMOSs). The first phase of aeat pest management program
for organic systems is the adoption of culturalcpcgs including diverse crop
rotation, enhancement of soil quality by incorpmnmatof specific cover crops and/or
the addition of soil amendments, and choice ofstast varieties that help to prevent
pest outbreaks. In the second phase, habitat maresges implemented to encourage
populations of pest antagonists. Third and fourttages of the program include
deployment of direct measures such as bio-conggeh® and approved insecticides.
However, the strategies for pest prevention implaeetin the first two phases often
obviate the need for direct control measures. Apgnes to pest management in
organic systems differ from those in conventiongtiaulture conceptually in that
indirect or preventative measures form the fourdaof the system, while direct or

reactive control methods are rare and must comply evganic production standards.

% Wyss E.,H. Luka,L. Pfiffner,C. Schlatter,G. Uelger,C. Daniel “Approaches to Pest Management
in Arganic Agriculture: a case study in Europeaplamrchards” Paper presented at a symposium
entitled “IPM in Organic Systems”, XXIl International Congress of Entomology, Brislean
Australia, 16 August 2004, available on the worldewveb: http://www.organic-research.com/
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1.4 STATUS OF ORGANIC FARMING IN INDIA

India is bestowed with lot of potential to produak varieties of organic
products due to its various agro-climatic regidnsseveral parts of the Country, the
inherited tradition of organic farming is an addetyantage which resulted in making
the Country to stand unonumero in terms of numlfesrganic farm producers and
eight in terms of percentage of the of area undgarac farming practice to its total
area under farming. This holds promise for the migaroducers to tap the market
which is growing steadily in the domestic marked #mat related to the export market
and cultivated land under certification is around. 2.8 million (2007-08). This
includes Ha.l1 million under cultivation and the trés under forest area (wild
collection). The Government of India has implemdntee National Programme for
Organic Production (NPOP). The National Programmeolves an accreditation
Schemes for certification bodies, norms for orggmmduction, promotion of organic
farming etc. The NPOP standards for production acateditation system have been
recognized by the European Commission and Switzérlas equivalent to their
countries standards. Similarly, the Dept. of Agituxe (USDA) has recognized
NPOP’s conformity assessment procedures of acetaiitas equivalent to theirs.
With these recognitions, all the Indian organic ducts duly certified by the

accredited certification bodies of India are acediy the importing countries.

India produced around 3,96,997 MT of certified oigaproducts, which
include all varieties of food products namely Basmee, Cereals, Pulses, Oil Seeds,
Tea, Coffee, Spices, Fruits, Herbal medicines, Bon@rocessed food and their
value added products. The production is not omhtéd to the edible sector, but also

to that of organic cotton fiber, garments, cosnsetfanctional food products, body
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care products, etc. The number of certificationaargations in India and their share

in the World from 2005 to 2010 are presented inldafl.5.

India exported as many as 86 items during 2007-€8hing 37533 MT. The
export realization was around $ 100.4 million regimg a 30% growth over the
previous year. Organic products are mainly expotbeHU, USA, Australia, Canada,
Japan, Switzerland, South Africa and Middle Easttt@h contributed a major share

among the products exported (16,503 MT).

Table- 1.5

No. of Certification Organisations in India and Wdoduring 2005-10

S.No. Year No. of Bodies in the World ~ No. of Bodiedndia %
1. 2005 419 9 2.15
2. 2006 395 10 2.53
3. 2007 468 12 2.56
4. 2008 481 13 2.70
5. 2009 489 16 3.27
6. 2010 532 17 3.20

Source: The Organic Standard and The Agricultural and &ssed Food Products Export Development
Authority (APEDA) 2010.
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1.5THE PROBLEM

As already mentioned, of late, organic farmingg&ning momentum in
several advanced countries. India is no exceptiothis regard. Various studies on
organic farming indicated that area and producte@ under organic farming are
increasing at a faster rate in advanced countrlakewts spread is relatively slow in
developing countries like India. It is also evidémt the growing demand for organic
agricultural commodities in the advanced countrpsres way for developing
economies for potential export market for organigriaultural products. By
international standards, conversion of a conveatié@rm into an organic farm will
take a minimum of three years and during the fingt years, the farmer may incur a
loss in farming. In this context, a study of ecomsof organic farming in contrast to
the conventional farming may throw light on the lgemns in the spread of organic
farming. It is a fact that India is a developinguotry and most of the farmers are
marginal and small holdings and are operating afjue at subsistence levels. In this
situation, a marginal or small farmer may not prédeswitch over to organic farming
from his age-old conventional farming due to th@smns mentioned above. But if he
is convinced of the economic benefits of organronfag, he readily accepts to switch
over to organic farming. This fact was evidenthe tase of adoption of HYV seeds
in the late 1960’s. In turn, such types of studiesy also help the policy makers to
take appropriate measures to protect the farmen #oonomic losses in this process
of conversion.
1.5NEED FOR THE STUDY

It is highly gratifying that India achieved selfiece in food production in
the shortest span of time in the World, but deseuterything, her traditional agro-

system suffered a great setback, especially ownmghe indiscriminate use of
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chemical fertilizers, insecticides, fungicides anerbicides. This has also lead to
erosion of soil fertility, contamination of watexsources, and chemical contamination
of food graift’. In addition to this, India has shown interest the Genetically
Modified Crops (GM Crops) like Bacillus ThurungemgBt) cotton etc. which are
highly hazardous to the environment and also irrg@der dependence on the foreign
seed companies like Monsanto. Of late, many advhrooeintries like the USA,
Switzerland, Australia, Western Europe etc evincedrest in the organic farming
practices which generally assure sustainability agficulture also to the next
generation without any compromise on the food neddbe present generation in
particular and natural resources like land, wadéed environment in general. It is
argued that for sustainability of agricultural gabf any country, organic farming is
the only way-out as it assures no contaminatiowatkr, no environmental pollution
and no degradation of soil fertility.

With this back-ground, it can be concluded thate¢his an urgent need to
address this problem in a holistic approach to erage farmers at the grassroots
level to take up organic farming. Also a review livérature revealed that organic
farming is beneficial to the human and other livingings by way of providing
gualitative food products, protecting environmetat &lowever, there is inconclusive
evidence on the economic gaining/ profitability ssmbnomic efficiency of organic
farming and there exists a dearth of studies os #spect in the Indian context.
Further, except the pioneering works on organianfag at the CMA? IIM,

Ahmadabad, which confined their attention to therthern and Western parts of

31 Yadav C.P.S., Harimohan Gupta, Dr. R. S. Sharmgafc Farming and Food Security: A Model
for India, Organic Farming Association of India, 120
32 Kurma Charyulu D and Subho Biswas (2010), “Ecomsnaind Efficiency of Organic Farming vis-a-
vis Conventional Farming in IndidaVorking Paper No. 2010-04-08 MA, IIM Ahmadabad, April
2010
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India, on paddy, wheat, sugarcane and cotton antieefficiency of inputs used in
organic farming and conventional farming and anoseripheral study by Prasid
which studied several comparative aspects of ocgdamiming and conventional
farming, no researcher in India has so far examilb@ation-specific and crop-
specific aspects relating to economics of orgaaiming in a State.

Hence, a comprehensive study dealing with the eo@®of organic farming
and conventional farming covering different agrwaeltic conditions is felt necessary.
As such, the present Study addressed itself toirfilthis gap by examining the
Economics of Organic Farming vis-a-vis ConventioRarming in A.P. covering
paddy, redgram and groundnut among cereals, pats®il-seeds in East Godavari,
Mahabubnagar and Anantapur respectively. An attdraptbeen made in this Study
to examine the Economics of Organic Farming in AadPradeshvith the following
objectives:

1.7 OBJECTIVES
The main objectives of this Study are:

1. To examine the trends in the area, production andygtivity of the selected
crops viz. paddy, redgram and groundnut in theeStatAndhra Pradesh and
the selected districts of Andhra Pradesh,

2. To analyse the cost of and returns from organimifag practices vis-a-vis
conventional farming practices,

3. To assess the economic efficiency of organic fagmaver conventional
farming through the estimation of technical efffmg and allocative

efficiency,

® Prasad, R. (1999), Organic farmimgs-a-vismodern agricultureCurr. Sci, 1999,
77, 38-43.
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4. To identify the factors determining technical afiecy and
5. To suggest measures that may be useful to theypolkers both at the micro

and macro levels.
1.8 METHODOLOGY AND SAMPLE DESIGN

This Study is based on both primary and secondaity @ollected from
various sources. The sample households for calleadf primary data have been
selected by using the multi stage stratified randg@ampling technique. The State of
Andhra Pradesh is the study area and three mapscone each from cereals, pulses
and oilseeds viz., paddy, redgram and groundnu¢ leen selected basing on the
proportion of area under organic farming. Among 2Bedistricts of Andhra Pradesh,
East Godavari, Mahabubnagar and Anantapur have Betatted as they are
predominantly cultivating the selected crops undgganic farming respectively,
which also represent the three natural geographegabns of Andhra Pradesh viz.,
Coastal Andhra, Telangana and Rayalaseema. In d¢hend stage, 250 paddy
cultivating households comprising of 150 organiemfars and 100 conventional
farmers households, have been selected from Eastavan District. From
Mahabubnagar District, 150 Redgram cultivating letwadds comprising 100 from
organic farmers and 50 from conventional farmeraskbolds, have been selected
From Anantapur District 150 Groundnut cultivatinguseholds comprising 100 from
organic farmers and 50 from conventional farmersetwlds have been selected. The
selection of sampling units in each district fockearop is based on the stratified
random sampling technique. The distribution of slemuseholds according to the
cultivation practice (Organic and Conventional) baen presented in Table — 1.6.

A pre-tested and well designed schedule has beamassed among the

selected sample holdings to elicit information omucture of farm holdings,
20



demographic characteristics, asset structure, obstultivation, returns etc. The
secondary data have been collected from variousess®f Statistical Abstract of
Andhra Pradesh and Season and Crop Reports beinigshmd annually by the
Directorate of Economics and Statistics, Govt. aflAra Pradesh. The reference year
of the Study is 2010-11.
19 TECHNIQUESUSED

Simple statistical tools like averages and perggd#ahave been used in
analysing the collected data. Further, Stochasbatier Production Function (SFPF)
4.1 and Data Envelopment Analysis (Computer) Progra (DEAP) 2.1 techniques
have been employed to assess technical efficiendyadlocative efficiency under
various situations. In addition, multiple regressanalysis has been used to identify
the factors determining technical efficiency.

The specification of the above models and the nektbfoestimation of the
parameters are presented in the Chapter — VI.

1.10 CONCEPTSUSED IN THE STUDY
For the purpose of easy grasping and clear undelisigz some of the
important concepts used in this Study have beesepted hereunder:
a) Small Farms : Farms with the size up to Ac. 5.0 have been treage8mall
Farms.
b) Medium Farms. Farms with the size from Ac. 5.01 to 10.00 havenbee
treated as Medium Farms.
c) Large Farms: Farms with the size above Ac. 10.01 have beeneteas
Large Farms.
d) Organic Farming Practices. All those standard farming practices based
exclusively on the organic manures, which are lgcalailable natural
components like cow dung, neem trees, vermi comptist are treated as

Organic Farming Practices.
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Table — 1.6

Distribution of Sample Households According to FaugrPractice and Size of Farm (Village Wise)

East Godavari
S.No. Villages
Small | Medium| Large All Farms Sma\‘ll Medium Large KRHrms
1. | Lakkavaram 5 6 3 14 4 3 2 9
- 2. | Gondhi 5 6 2 13 3 3 2 8
Malikipuram
3. | Gudapalli 4 5 2 11 3 3 2 8
4. | Kesavadasupalem 4 5 2 11 3 3 2 8
1. | Ponnamanda 5 6 3 14 4 3 2 9
2. | Kadali 5 6 3 14 3 3 2 8
Paddy Razole
3. | Gogannamatam 4 5 2 11 3 3 2 8
4. | Katranipadu 4 5 2 11 3 3 2 8
1. | Magatapalli 5 5 3 13 4 3 2 9
2. | Mamidikuduru 5 6 3 14 3 3 2 8
Mamidikuduru
3. | Pasarlapudi 5 6 2 13 3 3 2 8
4. | Pedapatnamlanka 4 5 2 11 3 3 3 9
Total 55 66 29 150 39 36 25 100
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Mahabubnagar

Crop as;gz(s S.No. Vilages | Organic anventional
Small | Medium| Large All Farms Small Medium Lar je  RHrms
1. | Laxmipoor 5 5 4 14 2 3 2 7
Narayanapet 2. | Ammireddypalle 5 4 4 13 2 3 2 7
3. | Boinpally 5 4 3 12 2 3 1 6
4. | Appakpally 4 4 3 11 1 3 1 5
Redgram 1. | Kosgi 5 5 4 14 2 4 2 8
. 2. | Masaipalle 5 4 4 13 2 3 1 6
Kosgi
3. | Sampallu 5 4 3 12 2 3 1 6
4. | Hanmanpally 4 4 3 11 1 3 1 5
Total 38 34 28 100 14 25 11 50
o Anantapur
Crop |\D/|§:|r(lj(;t|/s S.No. Villages | Organic Co.nventional
Small | Medium| Largeg All Farms Small Medium Lar je  RHrms
1. | Neelampalli 5 6 4 15 2 4 2 8
B.K. 2. | Reddipalli 5 6 4 15 2 3 2 7
Samudram 3. | Korrapadu 4 4 2 10 2 2 1 5
4. | Chinnampalli 4 4 2 10 2 2 1 5
Groundnut 1. | Mamillapalli 5 6 4 15 2 4 2 8
2. | Jakkalacheruvu 4 6 4 14 2 3 7
Gooty
3. | Thondapadu 4 5 2 11 2 2 1 5
4. | Ubicherla 4 4 2 10 2 2 1 5
Total 35 41 24 100 16 22 12 50
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a) Conventional Farming Practices: All those farming practices which apply

the chemical fertilizers and pesticides are treatedConventional Farming

Practices.

1.11 DIFFERENT CONCEPTSOF COST OF CULTIVATION:

Cost Ay

Cost As:
Cost B1:

Cost B,:

Cost C1:
Cost Cy:

CostAncludes:

I.  Value of hired human labour

ii. Value of owned and hired bullock labour

lii. Value of owned and hired machine labour

iv. Value of owned and purchased seed

v. Value of owned and purchased manures

vi. Value of fertilisers and pesticides

vii. Depreciation on farm implements, farm buildings etc
viii. Irrigation charges

ix. Interest on working capital

X. Land revenue, cess and other taxes paid and
xi. Other miscellaneous expenses.

Cost A + Rent paid for the leased-in land.

Cost A+ Interest on the value of owned capital assets
(excluding land)

Cost A + Rent paid for the leased-in land + Rental valithe
owned land (net of land revenue)

Cost B + Imputed value of family labour.

Cost B + Imputed value of family labour

1.12 CONCEPTS OF INCOME

GrossIncome: Synonymous with value of output (both main and tydpct)

Farm Business Income: Gross Income — Cost,A

Family Labour Income: Gross Income — Cost,B

Net Income: Gross Income — Cost,C

Farm Investment Income Net Income + Rental value of own land + interast o

owned fixed capital
24



1.13 CHAPTERISATION

The present Study has been organised in sevenethapte First Chapter is
an introductory one, which also spelt out the Meedhe study, the research problem,
objectives, methodology used and organization efwrk. In the Second Chapter,
existing available literature on the studies comedion the performance of organic
farming practice throughout the World and in Indigresented. In the Third Chapter,
a basic profile of the selected three districtsiieen presented. In the Fourth Chapter,
socio-economic characteristic features of the sarhpluseholds have been presented.
The costs and returns of organic farming practinesontrast with the conventional
farming practices have been analyzed by using uarstandard concepts of costs and
returns in the Chapter Five. The Sixth Chaptenésdore to the Study, which presents
the economic efficiency of organic farming pracsicgs-a-vis conventional farming
practices. Chapter Seven summaries the conclusiotiee Study and provides some

policy implications for the Study.
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REVIEW OF LITERATURE

Reviewing the existing literature on any proposeskarch is very important
for any researcher to have a clear-cut idea onPtlioblem and it is very useful in
analyzing and interpreting the data for drawing sameaningful conclusions. With
this view, in this Chapter, an attempt has beenemadresent the studies conducted
by various researchers, both at national and iatenmal levels on various issues
relating to organic farming.

Wyss et. al.l (2004)traced the history of organic farming in Europe and
pointed out to different strategies to be adopted.

A Study conducted byStolze Matthias and Nicolas Lampkin (2009)
concluded that since the mid 1980s, organic farniiag become the focus of
significant attention from policy-makers, consumersvironmentalists and farmers in
Europe and state institutions have become incrggsinvolved in regulating and
supporting the organic sector. Reflecting on thdtipla goals for organic farming
and for agricultural policy, the Study pointed autvaried and complex range of
policy measures that have been developed and inepieth to support the organic
sector. However, the study contained that balansmgetal and consumer/market
goals and balancing institutional and private dtakger interests in the organic sector
pose challenges for policy-making both in the dismen of policies and the

dimension of politics.

! Wyss E.,H. Luka,L. Pfiffner,C. Schlatter,G. Uelglar,C. Danief Approaches to Pest Management in
Organic Agriculture: A Case Study in European ApPleehards” Paper presented at a symposium
entitled “IPM in Organic Systems”, XXII International Congress of Entomology, Brislean
Australia, 16 August 2004, available on the woridemveb: http://www.organic-research.com/

Z Stolze Matthias and Nicolas Lampkin (2009) “Polfoy organic farming: Rationale and concepts "
Published by “Elsevier ”. 0306-9192/$ - see frorattar 2009 doi:10.1016/j.foodpol.2009.03.005
and also available on the world wide web: http:fiwsciencedirect.com/science/article/B6VCB-
4W2M6V2-2/2/d9fe87e79f7605d0f2d36223ff57298e
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Anderson, J.C.et al., (2006¥ conducted a study and concluded that organic
food was perceived by respondents to be, in gerefaalthier alternative to "regular
food," including its effect on appearance and tesgifrom higher nutrient levels.

The FAO Committee on Agriculture (COAG) (1999)hich met in Rome in January
1999 reported that although still only a small istly, organic agriculture is gaining
of growing importance in the agricultural sector many countries, and reported
higher opportunities for export markets, irrespectof their stage of development.
The Report has exhaustively discussed the detaldheey are summarized below:

Since the demand for a variety of organic praslust high, many developing
countries have started to tap those lucrative exparkets for organically grown
products - for example, tropical fruit to the Eueap baby food industry, Zimbabwe
herbs to South Africa, African cotton to the E WdaChinese tea to the Netherlands
and Soybeans to Japan.

Typically, organic exports are sold at impressivenmia, often at prices 20 per
cent higher than identical products produced on-erganic farms. The ultimate
profitability of organic farming varies. Only a litad number of studies have
assessed its long-term prospects. Farmers anduangrisses seek to sell their
products in developed countries usually hiring agaoic certification agency to
annually inspect and confirm that they adhere &dfandards established by various
trading partners. The cost for this service canekpensive, especially since few

developing countries have certification organizagiof their own.

® Anderson, J.C., Wachenheim, C.J., & Lesch, W2006). “Perceptions of Genetically Modified and
Organic Foods and ProcessefgBioForum,9(3), 180-194. available on the world wide web:
http://www.agbioforum.org.

* Demand for organic products has created new exppportunities for the developing world,
Spotlight / 1999, a Report to ti&O Committee on Agriculture (COAG)hich met in Rome on 25-
26 January 1999. available on the world wide wtba://www.fao.org/ag/magazine/9901sp3.htm.
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Typically, farmers experience some loss in yieléteradiscarding synthetic
inputs and converting their operations to orgamadpction. Sometimes it may take
years to restore the ecosystem to the point whegana production is possible. In
these cases other sustainable approaches that @lidiesious use of synthetic
chemicals may be more suitable start-up optione €imategy involves converting
farms to organic production "in installments”, battthe entire operation is not put at
risk.

Most studies have found that organic agriculturpnes significantly greater
labour input compared to conventional farms. Theeefthe diversification of crops
typically found on organic farms, with their difeert planting and harvesting
schedules, may distribute labour demand more eyemiiych could help stabilize
employment. As in all agricultural systems, divgrém production increases income-
generating opportunities and can, as in the caseuit$, supply the essential health-
protecting minerals and vitamins for the familytdiealso spreads the risks of failure
over a wide range of crops.

Nevertheless, organic farmers face huge uncertginBome studies noted that
73 per cent of North American organic farmers reggbrlack of information on
organic conversion, as the extension personnel hmdequate training in organic
methods and as they sometimes discourage farmeradaopt organic farming.
Furthermore, institutional support in developingicwies is found to be scarce.

Land tenure is also critical to the adoption ofamg agriculture. It is highly
unlikely that tenant farmers would invest the neeeg labour, and sustain the
difficult conversion period, without some guarantd#feaccess to the land in later

years, when the benefits of organic production geer
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Most organic farmers are motivated by more thameooc objectives - their
aim is to optimize land, animal, and plant intei@ts, preserve natural nutrient and
energy flows, and enhance biodiversity, all of vahicontribute to sustainable
agriculture. Their use of crop rotations, organianore and mulches improves soil
structure and encourages development of a vigopmmsulation of soil micro-
organisms. Mixed and relay cropping provide a nuangtinuous soil cover and thus a
shorter period when the soil is fully exposed te #érosive power of the rain, wind
and sun.

Organic farmers also employ natural pest controésg- biological control,
plants with pest control properties - rather thgntlsetic pesticides which, when
misused, are known to kill beneficial organismsysea pest resistance and often
pollute water and land. Reduction in the use oficdcesynthetic pesticides, which
poison an estimated three million people each yawuld lead to improved health of
farm families.

Finally, eliminating the use of synthetic nitrogesdertilisers greatly lowers
the risks of nitrogen contamination of water, whil®p rotation is a widely used
method of fertility maintenance and pest and diseesntrol. Most certification
programmes restrict the use of mineral fertilisgrsich may instead be necessary to
supplement organic manure produced on the farm.edew natural and organic
fertilizers from outside the farm may also be used crop rotations encourage a
diversity of food crops, fodder and under-utilizethnts which, in addition to
improving overall farm production and fertility, maassist in the on-farm

conservation of plant genetic resources.
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Delate Kathleeret al., (2003 stated that as transition to organic production
and increasing public demand for organic produti®cs premium prices for the
certified organic farmer, it makes the conventiofemers to consider going to
organic way. They assessed the agro-ecosystemrparice of farms during the
three-year transition it takes to switch from cami@nal to certified organic grain
production. Their Study found that organic graiops can be successfully produced
in the third year of transition and that additioeabnomic benefits can be derived
from expanded crop rotation. Their Study testedhyyeothesis that organic systems
relying on locally derived inputs are capable obwding stable yields, while
maintaining soil quality and plant protection comgzh with conventional systems
with less diverse crop rotations and greater legetxternal, fossil-fuel based inputs.

After a 21-year study, the Swiss scientists Ma®laul, et al, (2002§, have
given a ringing endorsement to organic farming mésh They found that organic
yields were on average 20 per cent lower than tifimse conventional agriculture.
But the ecological benefits are more and the oartdps proved more efficient users
of energy and other resources. Their study condklat organic farming is a viable
alternative to conventional ways of farming.

Miller P.R. et al., (2008) conducted a study to compare several transitional
crop productivity and soil nutrient status amongedsified NT (Not Tillage) and

ORG (Organic Diversified) cropping systems in Marata Studyingsimultaneous

®> Delate Kathleen and Cynthia A., “Organic Productidforks”, Online, Institute of Science in

Society available on the world wide web: http://listssfafl.edu/cgi-bin/wa.exe
® Mader Paul, et. al. 2002, “Soil Fertility and Biweisity in Organic Farming'Science31 May 2002:
Vol. 296. no. 5573, pp. 1694 — 1697, DOI: 10.11@efsce.1071148, available on the world wide
web: http://www.sciencemag.org/cgi/content/abstP6/5573/1694
Miller Perry R., David E. Buschena, Clain A. dsrand Jeffrey A. Holmes (2008), “Transition from
Intensive Tillage to No-Tillage and Organic Divéiesi Annual Cropping Systems”, Published n
“Agron J” 100:591-599 (2008) DOI: 10.2134/agronj2007.019@jlable on the world wide web:
http://agron.scijournals. org/cgi /content/abstiE@d/3/591
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transition for a four years period to diversified ldnd ORG cropping systemss
instructive for increased sustainability.

Dimitri Carolynet al.(2004} summarized growth patterns in the U.S. organic
sector in recent years, by market category, andritbesl various research, regulatory,
and other ongoing programs on organic agriculturetne U.S. Department of
Agriculture.

Gu’ndogmus Erdemir (20063ompared the energy-use in apricot production
both on organic and conventional farms in Turkey teamms of energy ratio,
benefit/cost ratio and amount of renewable enesgy Whe total energy requirement
under organic apricot farming was 13,779.35 M3, ehereas 22,811.68 MJ havas
consumed under conventional apricot farming, i8% igher energy input was used
on conventional apricot farming than the use oraoig farms. The energy ratios of
2.22 and 1.45 were achieved under the organic angtentional farming systems,

respectively.

Abouleish Helmy (2007f in his study entitled “Organic agriculture and doo
Utilisation - an Egyptian case study” concluded tha quality of drinking water will
improve further with an expected expansion of oigamgriculture and organic
agriculture enables ecosystems to better adjuitedceffects of climate change and

has a major potential for reducing agriculturalegigouse and other gas emissions.

8 Dimitri Carolyn and Catherine Greene, Recent GhoRatterns in the U.S. Organic Foods Market
U.S. Department of Agriculture, Economic Researetvise, Market and Trade Economics Division
and Resource Economics Division. Agriculture Infation Bulletin Number 777. available on world
wide web: http://www.ers.usda.gov/publications/&ib/aib777a.pdf

® Gu'ndog mus Erdemir (2006) “Energy use on orgdaiming: A comparative analysis on organic
versus conventional apricot production on smaldhmgs in Turkey” Published iIfELSEVIER”.
and also available on the world wide web http:i/dh1016/j.enconman.2006.01.001

10 Abouleish Helmy (2007) “Organic agriculture angbd Utilisation - an Egyptian case study”
Managing Director, SEKEM Group, Egypt, available tme world wide web ftp://ftp.fao.
org/paia /organicag/ofs/GAbouleish.ppt
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Further, he mentioned the results of Shame Heawbich found that the organic
farmer contains fewer pesticides. If at all usedhesy degrade quickly and rarely
leave any residue on organic food. As a resultntgbducing organic agriculture in
Egypt’s cotton sector, the annual amount of pegsiuse was reduced from 30,000
tons in the early 1990s to around 3,000 tons by7200is is the most remarkable
contribution of organic agriculture to food qualapd health in Egypt. As far as the
food quality is concerned, the Study revealed tirganic produce contains more
nutrients: all nutrients on average are higherrganic produce, this is particularly
significant in the case of vitamin C, magnesiuranjrphosphorus etc., these naturally
occur in plants and protect them from disease astl p

Kassie, Menaleet al., (2008)! in their study stated that Organic farming
practices, in as far as they rely on local or faemewable resources, present desirable
options for enhancing agricultural productivity fogsource-constrained farmers in
developing countries particularly in Ethiopia. Réswf their Study underscored the
importance of encouraging resource-constrained desnmn developing countries to
adopt organic farming practices, especially, sitloey enable farmers to reduce
production costs, provide environmental benefitsg as the results confirm to
enhance crop productivity.

Reganold, JRt al., (2001) concluded that escalating production costs, heavy
reliance on non-renewable resources, reduced @iy, water contamination,

chemical residues in food, soil degradation andthessks to farm workers handling

1 Kassie, Menale, Zikhali, Precious, Pender, Joht aliohlin, Gunnar(2008) "Organic Farming
Technologies and Agricultural Productivity: The easf Semi-Arid Ethiopia” Paper provided by
Goteborg University, Department of Economics insésies Working Papers in Economics with
number 334, 2008, available on the world wide witp:Hideas.repec.org/p/hhs/gunwpe/0334.html.

2 Reganold, JP., Glover, JD., Andrews, PK ., andntéin, HR, (2001), “Sustainability of Three
Apple Production System®ature[Nature]. Vol. 410, no. 6831, pp. 926-930. 19 APOD2.
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pesticides all bring into question the sustaingbdf conventional farming systems of
apple production for 1994-99. It has been claimealyever, that organic farming
systems are less efficient, and produce half theddyi of conventional farming
systems. Nevertheless, organic farming became btigedastest growing segments
of US and European agriculture during the 1990s$eghated farming, using a
combination of organic and conventional techniquees been successfully adopted
on a wide scale in Europe. The organic and intedraystems had higher soil quality
and potentially lower negative environmental imptiEn the conventional system.
When compared with the conventional and integratgstems, the organic system
produced sweeter apples, higher profitability amdater energy efficiency. The
results, further indicated that the organic systamked first in environmental and
economic sustainability, the integrated system s@&cand the conventional system

last.

Pimentel David (2003 concluded that Organic Farming offers real
advantages for such crops as corn and soybean radgzed the environmental,
energy and economic costs and benefits of growoypesans and corn organically
versus conventionally. Their Study is a review bé tRodale Institute Farming
Systems Trial, the longest running comparison ghorc vs. conventional farming in

the United States.

'3 pimentel David “Organic Farming Produces Same @oxhSoybean Yields as Conventional Farms,
but Consumes Less Energy and No Pesticidgigiscience Vol. 55:7, available on the world wide
web: http://www.news cornell.edu/stories/July05/organic.farm.vs.ots&rhtml
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Anand Raj Danieét al., (2005) in their study concluded that in 2004 organic
cotton yielded generally on par with conventionatt@n. In the case of organic cotton
grown on fields that came out of a short term fallgields were higher than yields of
conventional cotton. Profitability of organic cattavas significantly higher than that
of conventional cotton, the contributing factor fgeireduced expenditure on pest
control management (PCM).

Swezey S Let al., (2004}° in their study compared three different cotton
production strategies in field-sized replicatestlie Northern San Joaquin Valley
(NSJV), California in the USA, for 1996 - 2001. @uot production treatments
included certified organic, conventionally growndasupervised integrated pest
management (IPM) strategies. Lower quantities eédaticide were used in organic
and IPM fields than in conventional fields. Thistdifferential between organic and
conventional cotton was primarily due to greaterdiaweeding costs and lower yields
in organic cotton. Yields were 2.1, 2.7, and 2.8&#&acre, for organic, IPM and
conventional treatments, respectively. Low worldt@o prices and the lack of
premium prices for organic cotton were found totbe primary obstacles for its
continued production in the NSJV in USA.

Vangelis Tzouvelekast al., (2001}° using the recent advances in the

stochastic production frontier framework, presentad empirical analysis of

1 Anand Raj Daniel, K. Sridhar, Arun Ambatipudi, Harting, & S. Brenchandran, Second
“International Symposium on Biological Control ofrtAropods”, available on the world wide
web: http://www.bugwood.org /arthropod2005/ vol1f&if

® Swezey Sean L.Polly Goldman,Janet Bryer,Diego tdNiéComparison Between Organic,
Conventional, and IPM Cotton in the Northern Saaqlin Valley, California”, Paper presented at
a symposium entitlediPM in Organic Systems”,XXIl International Congress of Entomology,
Brisbane, Australia, 16 August 2004 available oe thorld wide web: http://www.organic-
research.com/

® Tzouvelekas Vangelis, Christos J. Pantzios, ands®ls Fotopoulos, “Economic Efficiency in
Organic Farming: Evidence From Cotton Farms in iMiotGreece”Journal of Agricultural
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technical, allocative and economic efficiency cfaaple of organic and conventional
cotton farms located in Greece, and suggestedhbibidt farm types in the sample
examined are technically, allocatively and econatiyanefficient. Farmers’ age and
education and farm size were found to be impoffigetbrs in explaining differentials
in efficiency estimates. In comparative terms, argafarms exhibited lower
efficiency scoresis-a-vistheir conventional counterparts in terms of tecahand
economic efficiency; regarding allocative efficignboth farm types are almost
equally inefficient. Low efficiency scores in balypes of farming may be attributed
to the respective intervention policies of the BBtyears.

Lesjak Heli Annika (2008 argued, based on 16 distinct assessment criteria,
during 1960 and 1994 that the growth of organienfag correlates with the past
support policy decisions. The recent direct orgdisicning payments are of no
importance, but on the extent to which the pastiad focused on rural development.
Building on the OECD Positive Policy Principlesetbtudy assessed the support

policies of Austria, Finland and the EU.

Posner Joshua kt al., (2008)® observedthat during the last half-century,
agriculture in the upper U.3didwest has changed from limited-input, integrated
grain—livestoclsystems to primarily high-input specialized livet@r grainsystems.

This trend has spawned a debate regarding whickrapping systems is more

&Applied Economics.,Volume 33, April, 2001, Issue: 1, Pp: 35-48, &akle on the world wide
web: http://ideas.repec.org/a/jaa/jagape/v33y2(iR5148.html#abstract

7 Lesjak Heli Annika (2008) “Explaining organic famgj through past policies: comparing support
policies of the EU, Austria and Finlahdournal of Cleaner Production 16 (2008) 1- aad
also available on world wide web: httpii:10.1016/j.jclepro.2006.06.005

'8 posneraJoshua L.,, Jon O. Baldock and Janet L. Hedtck@§R0 Organic and Conventional
Production Systems in the Wisconsin Integrated @irgp Systems Trials: 1”. Productivity 1990—
2002, Published inAgron J” 100:253-260, 200@American Society of Agronomy677 S. ,
Segoe Rd., Madison, WI 53711 USA, available on thgorld wide web:
http://agron.scijournals.org/c@fiontent/abstract/100/2/253
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sustainable and led to the question: “can the dejBEw-input cropping systems like
organic systems be as producti@&e the conventional systems?” To answer this
guestion, they compareik cropping systems ranging from diverse, orgaystems
toless diverse conventional systems at two siteguthern Wisconsin. The results of
their 13 years Study at one location amght years Study in another showed that: (i)
organic forage crops cayield both as much dry matter as their conventional
counterpartand with quality, sufficient to produce as muchknnd (ii) Several
crops can produce 90 per cent as asltheir conventionally managed counterparts.
Combining with other controlled data, they foundttiwveed control was a problem,
resulting in lower yields, Finally, their findingsmdicate that diverselow-input

cropping systems can be as productive per umhéinof as conventional systems.

Pluke Richard and Amy Guptill (2004) studied social, ecological and
farming system constraints to organic crop provecin Puerto Rico using a linear
programming model, for systems analysing reasohsbehis anomaly. Many of the
reasons lied in the historical marginalization ajrieulture. Without a strong
agricultural sector, Puerto Rico’s mixed econonmawalopments of the 20th century
and the U.S.’s response to the rising poverty kewelly exacerbated dependency.
Cheap imports, food stamps and a comprehensiveudtgrial incentives program
virtually ensured that farmers are not in a positio develop a significant organic
farming sector. This is particularly true of thent@l mountainous region where most
of the island’s smallest farms are found. The liqagramming model indicated that

labor and poor markets are the biggest constramthie producers of the central

9 Pluke Richard,Amy Guptill The Social, Ecological and Farming System Congaim Organic
Crop Protection in Puerto Rico” Paper presenteda atymposium entitledlPM in Organic
Systems”,XXIl International Congress of Entomology, BrisleanAustralia, 16 August 2004.,
available on the world wide web : http://www.organésearch.com/
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region. Organic crop protection strategies cannofteore be labor-intensive and,
without a strong, dependable market, most of tmmédas would not invest in the
additional labor needed to develop organic productDn a more positive note, many
of the crops grown in the central region of PueRmo are managed without
pesticides. This is in part to do with producersading crops that have low labor
requirements.

Wood Richarcet al., (2005Y° examined the causes for environmental impacts
in Australia that range from local through globalsicale. They assessed on farm and
indirect energy consumption, land disturbance, mase, employment, and emissions
of greenhouse gases, of organic and conventiorairig in Australia. While organic
farming may be argued to be superior to conventitaraning on the basis of local
impacts, it is not often clear how organic farmpeyforms relative to conventional
farming in terms of wider, global impacts. Howevérgy found that the indirect
contributions for all factors are much higher foe tonventional farms. Showing that
indirect effects must be taken into account indbasideration of the environmental
consequences of farming, in particular for energg and greenhouse gas emissions,
where the majority of impacts usually occur offafar Finally, subject to yield
uncertainties for organic versus conventional fagnifrom the sample study, they
concluded that in addition to their local benefibsganic farming approaches can

reduce the total water, energy and greenhouse gasdged in food production.

%2 Wood Richard, Manfred Lenzen, Christopher Dey,rSkandie (2005) “A Comparative Study of
Some Environmental Impacts of Conventional And aigaarming in Australia” Published in
“ELSEVIER".and also available on the world wide web: httgoi#10.1016/j.agsy.2005.09.007
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Acs Set al., (2006f" opined that organic farming is more profitablerntha
conventional farming. However, in reality not mafgrmers convert to organic
farming. Policy makers and farmers do not haveearcinsight into factors which
hamper or stimulate the conversion to organic fagniThey as such developed a
dynamic linear programming model to analyse thea$f of different limiting factors
on the conversion process of farms over time. Troelé!l developed for a typical
arable farm in Netherlands central clay region, bssed on two static liner
programming models (conventional and organic), \aithobjective to maximise the
net present value over a 10-year planning horiddne results of the analysis of a
basic scenario showed that conversion to orgammifg is more profitable than
staying conventional.

Kirchmann Holgeret al., (2007f? conducted an 18-yr field study to compare
organic and conventionakopping on a highly P and K depleted soil in seuth
Swederthat had not received any inorganic fertilizers gesticideskince the mid-
1940s. The major agronomic management differenedsdenfive systems viz. (i)
growth of legumes every second year asel of legumes as cover crops in the organic
rotation; (ii) application of P in the organic system at highdegathanfor the
conventional system; (iii) exclusion of oilseed egBrassica napud..) from the
organic system but inclusion gfotato Solanum tuberosuni.); (iv) frequent

mechanical weeding the organic system; and (v) use of solid mamutde organic

2L Acs S., P.B.M. Berentsen, R.B.M. Huirne (2006) “Qersion to organic arable farming in The

Netherlands: A dynamic linear programming analysiiblished in“ELSEVIER " and also
available on the world wide web: http://doi:10.10)X8)sy.2006.11.002

2 KirchmannHolger, Lars Bergstrom, Thomas Katterer, Lennartt84®n and Sven Gesslein (2007),
“Comparison of Long-Term Organic and Conventionab=-Livestock Systems on a Previously
Nutrient-Depleted Soil in Sweden”, Published iAgron J 99:960-972 (2007), DOI:
10.2134/agronj2006.0061© 2007 American Society gfolhomy, 677 S. Segoe Rd., Madison, WI
53711 USA, available on the world wide web: htggfbn.scijournals. org/cgi/content/ abstract/
99/4/960
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and liquid manure in the conventional system wewenél to be that long-term use
efficiency of P was lower in the organic system (seven pert)ctran in the
conventionasystem (36 per cent). These results showed thiat grel soil fertilityare
superior in conventional cropping systems unded-teperateonditions.

Prasad, R.,(1999) in his study on organic farmingis-a-vis modern
agricultureconcluded that organic farming, as in the modemtexd, was practised in
India only on Ha. 4800 in 2003 and the produce expowas valued at abo@it89
crores, which is only 0.80 per cent of the currginbbal market. Among the field
crops, only Basmati rice, cotton and sesame weperted. Cotton and sesame are
mostly grown under rain-fed/dry-land agriculturanditions, and it should not be
difficult to grow these crops using organic man@etton is the largest consumer of
insecticides and real serious efforts will prevérgir use to guarantee organically
produced cotton by demarcating areas and resgig@st control to neem and other
botanical insecticides and bio-pesticides. Basmedi is grown in the north in the
‘rice—wheat cropping system’ belt, where large anmsof fertilizers are used. Here
again, areas need to be demarcated. Reasonabtegoacantee can do the trick as
yield levels in organic manure fields are likelylde lower. Similar is the case with
fruits and vegetables.

He suggested that use of organic matter improveéstsocture and increases
water-holding capacity, which is important undey thrming conditions and assures
a regular supply of micronutrients. Neverthelessijlability of macronutrients from
organic manure is not as fast as from chemicalifans, because it depends upon the

rate of their decomposition. However, he contaittet myths such as better taste,

% prasad, R. (1999), Organic farmiig-a-vismodern agricultur€urr. Sci, 1999, 77, 38—-43.
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improved quality and higher nutritive value genlgrahttached with organically
produced foods have been argued and found to |astkeatific basis. Nevertheless,
market for organically produced foods is on therease. India can greatly benefit
from the export of organic foods, but needs toosesly devote attention to market
intelligence regarding which products to grow, wehéo sell, distribution channels,
competition, market access, etc. He suggested pgrexharvest prices should be
announced, so that farmers do not suffer when tioeluce is ready as organic
farming is a market demand oriented, highly spemd small sector of Indian
agriculture, which if well planned and executed ¢t@mtome an important foreign-
exchange earner for the country and money-spirarghé farmers.

Singh Y. Vet al, (2007§* in one of their studies which is mostly on
agronomic practices of organic farming in India eved that management of soil
organic matter is critical to maintain a productmganic farming system. No one
source of nutrient usually suffices to maintain dquctivity and quality control in
organic system. In addition, the inputs to supplenetrient availability are often not
uniform presenting additional challenges in meethmgynutrient requirement of crops
in organic systems. With this concept, a field expent was conducted at the
research farm of Indian Agricultural Research togti (IARI), New Delhi, during
2003-06 in rice-wheat-green gram cropping system. iAteresting observation
recorded was that there was no serious attack gfiasect pest or disease in
organically grown crop. Soil microbial populationr@anced due to the application of

organic amendments in comparison to absolute doasowell as recommended

24 Singh Y. V., B. V. Singh, S. Pabbi and P. K. $i(@p07) “Impact of Organic Farming on Yield
and Quality of BASMATI Rice and Soil Properties” alable on world wide web
http://orgprints.org/9783
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fertilizer application that in turn resulted in aotable enhancement in soil
dehydrogenase and phosphatase enzyme activity.e¥swo meet the ever-growing
food-grain demands of the country, which is estedaat 294 million tonnes per
annum by 2020, the mainstream of Indian agricultoas to depend on modern
agricultural inputs, such as chemical fertilizerd apesticides. Nevertheless, their
restrained and efficient use is important. As rdgaplant nutrient needs in modern
agriculture, integrated nutrient supply is the k&ysustainable Indian agriculture.
Kurma Charyulu, D and Subho Biswas(20%@pcused mainly on the issues
like economics and efficiency of organic farmivig- a- visconventional farming in
India. Four states of Gujarat, Maharashtra, PuajabU.P were purposively selected
for the Study. Similarly, four major crops i.e.tiom, sugarcane, paddy and wheat
were chosen for the comparison. A Model based nmanpetric Data Envelopment
Analysis (DEA) was used for analyzing the efficigraf the farming systems. The
results showed a mixed response. Overall, it isclooled that the unit costs of
production is lower in organic farming in case otton and sugarcane, whereas the
same is lower in conventional farming for paddy aviteat. The DEA efficiency
analysis conducted on four different crops indidatieat the efficiency levels are
lower in organic farming compared to conventionalnfing, relative to their
production frontiers. The results concluded thatrehis ample scope for increasing

the efficiency under organic farms.

% Charyulu D.K. and Subho Biswas “Economics and digfficy of Organic Farming vis-a-vis
Conventional Farming in IndiaWorking Paper No. 2010-04-0ZMA, IIM Ahmadabad, April
2010
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In another studurma Charyulu, D and Subho Biswg2010Y° observed that the
entire agricultural community is trying to find oan alternative sustainable farming
system, which is ecologically sound and economycalhd socially acceptable.
Traditional agricultural practices, which are, lmhe@ natural and organic methods of
farming offer several effective, feasible and ceffective solutions to most of the
basic problems being faced in conventional farms&iygtem. National Project on
Organic Farming (NPOF) and National Programme faya@ic Production (NPOP)

same in this direction.

The preceding review of literature clearly has lgfttuto the fore that the spread of
Organic Farming is relatively higher in advancedrdoes like USA, Switzerland and
Western Europe and it is gaining momentum in dguefpcountries like India. It also
revealed that Organic Farming is beneficial to hinenan and other living beings by
way of providing qualitative food products, protagt environment, etc. However,
there is inconclusive evidence on the economic igginprofitability of Organic
farming and there exists a dearth of studies os #spect in the Indian context.
Further, except the pioneering works at the CMAM,IAhmadabad, which focused
their attention on the Northern and Western pédrtadia, on paddy, wheat, sugarcane
and cotton and on the efficiency of inputs usedriganic farming and conventional
farming and another peripheral study by Prasad hwhktadied several comparative
aspects of organic farming and conventional farmnwagjle the Study of Singh et al.
has been mostly on agronomic one, no researchéndia has so far examined
location-specific and crop-specific aspects retatmcommodities of organic farming

and conventional farming covering in a State. Hemaceomprehensive study dealing

% Charyulu D.K. and Subho Biswas “Efficiency of @nic Input Units under NPOF Scheme in India”
Working Paper No. 2010-04-0CMA, 1IM Ahmadabad, April 2010.
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with economics of organic farming and conventidiaaming covering different agro-
climatic conditions is felt necessary. As such, ghesent Study addressed itself to fill
in this gap by examining the Economics of Orgaracnfing vis-a-vis Conventional

Farming in A.P. covering cereals, pulses and aHdse in East Godavari,

Mahabubnagar and Anantapur.
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BRIEF PROFILE OF THE STUDY AREA

In this Chapter an attempt has been made to presenef socio-economic
profile of the study area.

TOPOGRAPHY OF THE SELECT DISTRICTS

East Godavari District is located in the North Gahgart of the State of
Andhra Pradesh. The District is situated on thetiN&ast of Andhra Pradesh in the
geographical coordination of 180’ and 18 20’ of the Northern latitude and 830’
and 82 36 of the Eastern longitude. The District is boashdby Visakhapatnam and
the state of Odisha on the North, by Bay of Berggalthe East, by West Godavari
District on the South and by Khammam District oa West. The District is known as
the rice bowl of Andhra Pradesh with lush paddidéeand coconut groves. It is also
known as another Kerala. Its Headquarters is Kalan@he total geographical area of
the district is 10807 sq. kms.

Mahabubnagar is in Telengana part of the Statésaledated between 1@&nd
17° Northern latitude and ?&nd 78 Eastern longitude. It is bounded on the North by
Ranga Reddy and Nalgonda districts, on the eas&untur district, on the South by
the Krishna and the Tungabhadra rivers and on tkesetWy Raichur and Gulbarga
districts of Karnataka State. It is the seconddatglistrict in Andhra Pradesh in terms
of area covered. Its Headquarters town has beerechafier His Excellency Mir
Mahabub Ali Khan, one of the Nizams of Hyderabaat&tThe area of the District is

18,432 sq. kms.

Anantapur District a part of Rayalaseema lies itween 18-40' and 15%-15'
Northern latitude and ?&0' and 7830' Eastern longitude. It is bounded by Bellary
and Kurnool Districts on the North, Kadapa Distacid Kolar Districts of Karnataka

on South and East respectively. The District isghdy oblong in shape, the longer
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side running North to South with a portion of Cadurg District of Karnataka State
intruding into it from West between Kundurpi and Amapuram Mandals. The total

geographical area of the District is 191300 sg..kms

The other features of the study area like demogecaplgro-economic, socio-
economic characteristic features have been presamie analysed in the succeeding
part of the Chapter.

3.1 DEMOGRAPHIC PARTICULARS

The demographic features of the population, viamgosition of population,
sex ratio, density of population, etc. are analysading on 2011 census data. the
details are presented in the Table — 3.1. It cardsdly found from the Table that in
all the selected districts as well as in the Stide ratio of male population to female
population is almost the same. It can also be obsefrom the Table that about 75
percent of population of the selected districtsesiding in rural areas with more or
less variations in the percentages, except in Aapamt where around 90 percent of
the population is residing in rural areas, resesilhe rural character of the study
area. As far as the density of population is camegr East Godavari District has more
density constituting 477, compared to the othetridts and the State. With regard to
sex ratio, which shows the availability of numbdr females per 1000 males,
Mahabubnagar District is lagging behind (975) corag&ao the other districts of the

State (East Godavari 1005, Anantapur 977 and Andradesh 992).
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Table — 3.1
Demographic Features of the Selected DistrictsimAahdhra Pradesh - 2011

(Figures in Percentages)

. East I Andhra
S.No. Particulars Godavari Mahabubnaga Anantapu Pradesh
1. | Males 49.88 50.62 50.57 50.21
2. | Females 50.12 49.38 49.43 49.79
3, |Rural 76.49 89.44 74.73 72.7
Population
g, |Yrban 23.51 10.56 25.27 27.3
Population
5. | SC Population 18.00 17.10 14.14 16.19
6. | ST Population 3.9 7.94 3.46 6.59
Z Total 100.00 100.00 100.00 100.00
" | Population (51.51) (40.42) (40.83) (846.5)
g, |Density of 477 219 213 308
Population
9. | Sex Ratio 1005 975 977 992

Note: Figures in parentheses denote Population in lakhs.
Sour ce: www.censusindia.gov.in

3.2LITERACY LEVELS:

Literacy is an important variable influencing thectsion making process. In
the context of agriculture, a literate farmer viné#é more accessible to knowledge on
latest developments in farm practices and theradined to adopt modern farming
practices. In this regard, the levels of literadythe selected districts and the State
have been presented in the Table — 3.2. It canbereed from the Table that the
literacy levels of East Godavari District are higl{gl per cent) compared to the
Anantapur (64 per cent) and Mahabubnagar (56 pet).cA close perusal of the
Table reveals that East Godavari District repoess/\high levels of literacy rates for

both males (75 per cent) and females (68 per centjpared to other districts.
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Mahabubnagar and Anantapur Districts are, at theragxtreme, constituting 66 per
cent male literacy and 45 per cent female literd@dyper cent male literacy rates and

54 per cent female literacy respectively.

Table - 3.2
Levels of Literacy in the Selected Districts anddhimdhra Pradesh
(A0Census)
East Andhra

S.No. Persons Godavari Mahabubnagar Anantapur, Pradesh
1. Males 74.91 66.27 74.09 75.56
2. Females 67.82 45.65 54.31 59.74
3. Total 71.35 56.06 64.28 67.66

Sour ce: As shown ante.

3.30CCUPATIONAL PATTERN

The particulars of the occupational distribution tbe population of the
selected districts as well as the State have beesepted in Table — 3.3. A close
observation of the Table shows that more than bflhe population of the East
Godavari District is unproductive (60 percent).mre or less similar picture, can be
found in Anantapur District and in the State of Aral Pradesh constituting 51 per
cent and 54 percent respectively. It also revdas in Mahabubnagar District, the
percentage of unproductive population is less (ditgntage) compared to the other

selected districts and the State.
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Table — 3.3
Occupational Distribution of the Selected Distriatsl in Andhra Pradesh — 2010-11

S.No. | Particulars of Workers East Godavar] Mahabubnagar Anantapur| Andhra Pradesh
, (51.51) (40.42) (40.83) (846.5)

1. | Total Population 100.00 100.00 | 100.00 100.00
Percentage of

2. | Main Workers 33.00 42.07 38.60 38.10
to Total Population
Percentage of

3. | Marginal Workers 6.60 11.18 10.23 7.70
to Total Population
Percentage of

4. | Non-Workers 60.40 46.75 51.17 54.20
to Total Population
Percentage to

5. | Cultivators 14.90 15.05 27.46 27.74
to Main Workers
Percentage of

6. | Agricultural Labour 50.40 15.00 26.01 40.87
to Main Workers

Note: Figures in parentheses denote Population in lakhs.
Source: Directorate of Economics and Statisti@gvt. of Andhra Pradesh, Hyderabad.

3.4 RAINFALL

It is a known fact that, nature plays a dominaié o agriculture, especially

in developing countries like India. Rainfall is @xogenous variable, which can

neither be predicted nor be controlled. Many sdienpursuits to create artificial

rains proved to be futile. Rainfall and to someeexkiclimate, have a considerable

influence on the cropping pattern, production ansbpctivity. Adequate and timely

rainfall has a positive effect on production anelgilevels. Lands can be classified as

arid, semi-arid and fertile on the basis of lew&lgainfall. Table - 3.4 presents the

data pertaining to the rainfall in the selectedrais and for Andhra Pradesh from

1994-95 to 2008-09. It can be seen from the Taid¢ the normal rain fall of the

districts of Mahabubnagar and Anantapur are 604nmu 353mm respectively
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indicating that they receive lower rainfall comphr® normal rainfall of the State

(940mm). It can also be seen from the Table that Eodavari District receives

1,218 mm rain-fall, which is far higher than thatStaverage.

ash

Table — 3.4
Average Rain-fall in the Selected Districts and\imdhra Pradesh from 1994-95 to
2008-09
(Rain-fall in mm.)
Year East Godavari Mahabubnagar Anantapur Andhra Pradg¢
1994-95 1546 515 377 874
1995-96 1246 762 531 971
1996-97 1616 746 750 1110
1997-98 1062 499 441 815
1998-99 1692 845 695 1128
1999-00 1012 453 521 771
2000-01 1021 668 612 925
2001-02 997 688 702 874
2002-03 707 535 290 613
2003-04 1078 624 523 936
2004-05 873 413 434 704
2005-06 1389 973 791 1147
2006-07 1168 484 408 857
2007-08 1315 845 816 1080
2008-09 1405 458 714 847
Normal 1218 604 553 940
Rainfall

Source: As shown ante
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3.5IRRIGATION

Particulars of area irrigated under various souncdbe selected districts and
Andhra Pradesh have been furnished in Table-3.8§laAce at the table reveals that
the major source of irrigation in East GodavaritBs is canals, which constitutes 49
per cent of the total operated area of the Distwdtile in Mahabubnagar and
Anantapur district, tube well / dug well, constéut8 per cent and 8 per cent of the
total operated area respectively. The State figundisate that tube wells / dug wells

irrigate about 16 per cent to total operated dmwed by canals (12 per cent).

Table — 3.5

Distribution of Area Irrigated under Various Sowsae the Selected Districts and in
Andhra Pradesh (Tri-Annum: 2006-07 to 2008-09)

(Area in Hectares

Source of East Mahabub Andhra
S.No. Irrigation Godavari nagar Anantapur Pradesh
1. | canals 2,21,588 28,494 23,524 16,33,873
(48.78) (3.59) (1.88) (12.03)
> | Tanks 14,224 3,976 5,396 6,11,667
(3.13) (0.50) (0.43) (4.50)
3 Tube Wells/Dug 62,174 1,45,553 1,01,471 22,27,964
" | Wells (13.69) (18.36) (8.11) (16.40)
139 7,797 12,823 21,453
4. | Other Wells (0.03) (0.98) (1.02) (0.16)
5. | Lift Irrigation 3,600 2,103 45 8,679
(0.79) (0.27) (0.0001) (0.06)
6. | Other Sources 891 5,360 1,577 1,35,457
(0.20) (0.68) (0.13) (1.00)
7. | Net Area Irrigated 2,81,485 1,54,339 1,15,453 46,38,929
(66.62) (19.47) (11.57) (34.15)
g, | Gross Area 491,980 | 223477 144837 | 63,64,833
Irrigated
Area Irrigated
9 | Vors thgn once | 211522 | 50,217 20,385 17,26,066
10. Total Operated 4,54,257 7,92,904 12,51,634 | 1,35,8,2000
Area (100.00) (100.00) (100.00) (100.00)

Source: As shown ante
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3.6 LIVESTOCK AND POULTRY POPULATION

Livestock plays a vital role in the country’s ecamo As per 1993 State
Income Estimates, the contribution of Livestockviue of output of agriculture
proper (value of output of agriculture plus livestp was 21.4 per cent at current
prices. It was 25.8 per cent at all India levela(§tReport of Live Stock Census,
1993}. The live-stock population in India is the largsthe World. In India, Andhra
Pradesh occupies a prominent place with regardiviestbck, which are being
maintained, mainly for dairy products and for pueg® of meat, hides, skins, horns,
bones and wools. The particulars of live-stock aodltry population for the year
2008-09 for the selected districts and Andhra Psladeve been presented in Table —
3.7. It can be found from the Table that the peiagm of buffaloes to the total live-
stock population is very high in East Godavari Best In Anantapur and
Mahabubnagar Districts the percentage of sheepdddtal livestock population is
high constituting 83 per cent and 58 per cent respmdy. The State level figures
show that the percentage of sheep is more consttuyt3 per cent followed by
buffaloes (22 per cent), cattle (19 per cent), g[d& per cent), pigs (0.73 per cent),
Other livestock (0.13 per cent), horses ponies/(P€r cent), donkeys (0.01 per cent)

and camel (0.0002 per cent)

! Report of Live Stock Census 1993, Published by dimate of Economics and Statistics, Govt. of
AP

56



Table -

3.6

Livestock and Poultry Population of the Selectestiits and in Andhra Pradesh —

2008-09

S.No. Particulars East Godavari'vl‘r’lhaIIOUb Anantapur Andhra
nagar Pradesh

Lo | can 290158 841017 766455 11223044
attie (17.58) (16.82) (13.43) (18.65)

2. | Gal 975243 461232 529185 13271714
uttaloes (59.07) (9.22) (9.27) (22.06)

3 | g 161309 | 4164497 | 3301494 | 25539452
eep (9.77) (83.27) (57.85) (42.44)

4 | coat 196446 685155 944395 9626012
oats (11.90) (13.70) (16.55) (16.00)
5. Horses and 49 5337 655 25972
Ponies (0.002) (0.11) (0.01) (0.04)
6. | bonk 0 0 8588 8614
OnKeys (0.00) (0.00) (0.15) (0.01)

7 | camel 1 0 42 121

amels (0.0001) | (0.0000) (0.0007) (0.0002)
8. |, 27691 44170 23591 438653
9s (1.68) (0.88) (0.41) (0.73)
9. . 0 102091 133020 75896
Other Livestock (0.00) (2.04) (2.33) (0.13)

10. | roral Live Stock | 1650896 | 5001250 | 5707425 | 60174771
otal Live stoc (100.00) | (100.00) (100.00) (100.00)

11. | Total Poultry 17705685 | 549773 1826856 123984]

/16

Sour ce: As shown ante
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3.7LAND UTILISATION PATTERN

The analysis of land utilisation in any area isyMenportant as it gives a wide
picture of land-use pattern including the net ssean and the resultant economies
contributing to the economic growth of the zone.

Particulars of land utilization pattern for thelested districts and Andhra
Pradesh have been presented in Table — 3.7. Niderdg from the Table that the
percentage of Net Area Sown to the Total Geograpihicea (TGA) of East Godavari
and Mahabubnagar Districts and in the State ab®ufa40.00 per cent) almost same,
whereas in Anantapur District, it is around 57 pent for 2008-09. As far as the
forest cover of the selected districts is concerited around 30 per cent of the TGA
in East Godavari District, 14 per cent in Mahabw@ara10 per cent in Anantapur
districts, and 23 per cent in the State. It caw &ls observed from the Table that
Mahabubnagar District recorded the highest pergentd area under current fallows
to its TGA, East Godavari District has recorded lighest percentage of area sown
more than once and Gross Cropped Area (GCA), wtachbe attributed to the huge
availability of water resources in the District.elBtate level figures show that 40 per
cent of the TGA is net area sown followed by folesids (23 per cent), land put to
non-agricultural uses (9.64 per cent), currentofedl (9.54 percent), barren and

uncultivable land (7.47 per cent), other fallowdar{5.41 per cent) etc.
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Table — 3.7

Land Utilisations in the Selected Districts andhimdhra Pradesh — 2008-09

(Figures in Percentages)

5h

S.No. Category East GodavaJrMahabubnagar Anantapur | Andhra Pradeg
1. | Forest 29.91 13.87 10.30 22.58
2. | Barren and Uncultivable Land 7.32 4.80 9.68 7.47
3. | Land put to Non-Agricultural Uses 12.47 4.41 6.31 9.64
4. | Cultivable Waste 1.67 1.04 2.76 2.36
5. | Permanent Pastures and other Grazing Lands 1.91 0.95 0.47 2.07
6. | Miscellaneous Tree Crops and Groves not Includddet Area Sowr| 0.80 0.35 0.49 1.09
7. | Current Fallows 2.16 27.25 8.76 9.54
8. | Other Fallows 3.13 7.14 4.63 5.41
9. | Net Area Sown 40.63 40.18 56.61 39.84
10. | Total Geographical Area (437530) (746234) (774494) | (11135425)

100.00 100.00 100.00 100.00
11. | Area Sown More than Once 32.16 3.74 3.70 10.77
12. | Gross Cropped Area 72.79 43.93 60.31 50.28

Note: Figures in parentheses denote Ha. of Land.
Source: As Shown ante

59



3.8 AREA UNDER PRINCIPAL CROPS

The particulars of area under principal crops ie #Helected districts and
Andhra Pradesh as an average of three years afdpeei, 2006-07 to 2008-09 have
been shown in Table — 3.8. It is evident from thielé that the area under the main
staple food stuff of Andhras i.e., paddy is arowtha 3.9 lakh in East Godavari
District, Ha. 1.6 lakh in Mahabubnagar and Ha. 0akh in Anantapur districts which
constitutes around 10 per cent, one percent armdpiencent of the area under paddy
in Andhra Pradesh during 2006-07 to 2008-09. Hls® evident from the Table that
around 50 per cent of the total area under grounsmédndhra Pradesh is sown in
Anantapur District and 25 per cent of the totabareunder Jowar, 16 per cent of the
total area under redgram and 15 per cent of thee amder maize in Andhra Pradesh
are sown in Mahabubnagar District, which shows ddpace of the people in

selected districts on various principal crops.
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Table — 3.8

Area under Principal Crops in the Selected Digtrartd in Andhra Pradesh
(Tri-Annum: 2006-07 to 2008-09)

(Area in Hectares)

Andhra
Name of the East
S.No Crop Godavari Mahabubnagar Anantapur Pradesh
L4 397680 169667 41667 4116350
ice (9.66) (4.12) (1.01) (29.76)
2. |, 730 85000 24667 344088
owar (0.21) (24.70) (7.17) (2.48)
3. Bajra 1550 0 0 64718
(2.40) (0.00) (0.00) (0.46)
4 | vai 4840 123667 5667 787870
aize (0.61) (15.70) (0.72) (5.69)
c Total Cereals| 421279 333764 75545 5671109
' (53.55) (41.22) (6.54) (41.00)
6. | Reg 897 71333 32333 435722
edgram (0.21) (16.37) (7.42) (3.15)
7 | Bengal @ 0 0 77333 612844
engalsram ) g.00) (0.00) (12.62) (4.43)
g Total Pulses | 79289 125146 109199 1771473
' (10.07) (15.45) (9.46) (12.80)
o Groundnut 687 120000 810000 1631964
: roundnu (0.04) (7.35) (49.63) (11.80)
10 |TotalOi 58187 215218 914737 2728226
* | Seeds (7.39) (26.58) (79.28) (19.72)
1L | o 1373 0 2000 213357
ies (0.64) (0.00) (0.94) (1.54)
0 0 49667 429966
12. | Sun Flower (0.00) (0.00) (11.55) (3.10)

Source: As shown ante
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3.9 CROPPING PATTERN

Cropping pattern means the proportion of area udifarent crops at a point
of time. Any change in cropping pattern implieshamge in the proportion of area
under different crops. Cropping pattern of any w@agidepends on physical
characteristics such as soil, climate, weathenfallietc. Apart from soil and climatic
conditions, the cropping pattern of a region wilkcadepend on the nature and
irrigation facilities, available locally.

Table — 3.9 depicts the area under food and nod-fwops in the selected
districts and in the State for 2008-09. It is apparfrom the Table that area under
food crops is around 87 per cent of the total cedparea in East Godavari District,
which is more than the State average (around 66ceet). It is 62 per cent in
Mahabubnagar and 20 per cent in Anantapur distrAat®ther interesting thing that
can be observed from the Table is that the pergerdfarea under non-food crops is
around 80 per cent to the total cropped area innfapaur District. A crop wise
analysis shows that 52 percentage of total crogped is under paddy cultivation in
East Godavari District, whereas it is just four d@lper cent in Mahabubnagar and
Anantapur districts respectively. In Anantapur Bist around 75 per cent of total
cropped area is under Groundnut cultivation, wreregs just 0.01 per cent in East

Godavari and 12 per cent in Mahabubnagar districts.
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Table — 3.9

Area under Food and Non- Food Crops in the Seldgisttlicts and in Andhra Pradesh
(Tri-Annum: 2006-07 to 2008-09)

Area in Hectares

S.No Name of the East .| Mahabubnagar  Anantapur Andhra Prades
Crop Godavari
409200 144760 48680 4386900
1. | Paddy
(52.02) (17.88) (4.22) (31.72)
630 50440 21110 4898620
2. | Jowar
(0.08) (6.23) (1.83) (35.42)
. 0 125980 0 851930
3. | Maize
(0.00) (15.56) (0.00) (6.16)
_ 1170 0 0 1040020
4. | Bajra
(0.15) (0.00) (0.00) (7.52)
780 80000 34030 442560
5. | Redgram
(0.10) (9.88) (2.95) (3.20)
0 0 73030 607140
6. | Bengal Gram
(0.00) (0.00) (6.33) (4.39)
550 99500 890.50 1766100
7. | Groundnut
(0.07) (12.29) (75.45) (12.77)
686790 499960 231670 9122320
g. | Total Food
Crops (87.31) (61.75) (20.08) (65.96)
99820 309680 922060 4707760
9. | Total Non -
Food Crops (12.69) (38.25) (79.92) (34.04)
Total Food and 786610 809640 1153730 13830080
10-1 Non- Food (100.00) (100.00) (100.00) (100.00)
Crops ' ' ' )

Source: As shown ante
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3.10 LAND HOLDING PARTICULARS

The particulars of area of operational holdingshie selected districts and in

Andhra Pradesh for the year 2008-09 have been mgezben Table — 3.10. It is

apparent from the Table that the average size efatfricultural holding in East

Godavari District is Ha. 0.76,which is lower théue taverage size of the land holdings

in Anantapur Ha. 1.93 and Mahabubnagar Ha. 1.5%els as the State average

(Ha.1.20). Another interesting point that can bsesbed from the Table is that the

percentage of marginal land holdings to total laontdings is the highest, in East

Godavari District (38 per cent) followed by smahdl holdings (24 per cent), semi-

medium (21 per cent), medium (13 per cent) andeldB5 per cent), whereas in

Mahabubnagar and Anantapur districts, the percemddgemi-medium land holdings

is higher constituting 29 per cent and 32 per cespectively. A more or less similar

picture with slight variations in percentages carfdund at the State level also.

Table — 3.10
Area of Operational Holdings in the Selected istrand in Andhra Pradesh — 2008-09

(Area in Hectares

. Andhra
S.No. Category East Godavari Mahabubnagar Anantapur Pradesh
1 Marginal 198892 191070 127147 3287034
"1 (Upto 1.0) (38.30) (16.03) (10.01) (27.69)
5 Small 125188 288213 305773 3730303
"1 (2.0-2.0) (24.11) (24.18) (24.07) (31.43)
3 Semi-Medium 108444 340074 411342 3835072
"1(2.0-4.0) (20.88) (28.53) (32.38) (32.31)
4 Medium 68283 267756 307519 2758745
"1 (4.0-10.0) (13.15) (22.46) (24.21) (23.24)
5 Large 18459 104955 118447 877734
"1 (20.0 and Above) (3.55) (8.80) (9.32) (7.39)
Total 519255 1192068 1270228 11869949
(100.00) (100.00) (100.00) (100.00)
Average Size of Holding 0.76 1.55 1.93 1.20

Sour ce: As shown ante
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SUMMARY:
v" The literacy levels of East Godavari District aigher for both males and

females compared to Anantapur and Mahabubnagar.

v" While more than one half of the population of Aralradesh, East Godavari
and Anantapur Districts is unproductive, it is laweMahabubnagar.

v' The major source of irrigation in East Godavarstiict is canals, which
constitutes 49 per cent of the total operated afethe District, while in
Mahabubnagar and Anantapur district, tube welld dell, constitute 18 per
cent and 8 per cent of the total operated areaectisply. The State figures
indicate that tube wells / dug wells irrigate abt6tper cent to total operated
area, followed by canals (12 per cent).

v' The percentage of buffaloes in the total live-stpopulation is very high in
East Godavari District, while in Anantapur and Mailanagar districts, the
percentage of sheep to the total livestock poprationstitutes 83 per cent

and 58 per cent respectively.

The above analysis of the socio-economic profilthefstudy area reveals that the
conditions prevailed in East Godavari District likeeracy rate, percentage of the
aged and experienced population to total populatarerage rain-fall, irrigation
facilities and availability of dung (organic manyrare more favorable for organic
farming compared to the other selected districksisT it can be concluded that East
Godavari District is congenial for organic farmimgnen compared to the other two
selected districts. So, it can be hypothesizedtttebrganic farmers in East Godavari
District are in an advantageous position in refato efficient input-use compared to

other farmers in Mahabubnagar and Anantapur.
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PROFILE OF THE SAMPLE HOUSEHOLDS
For any research in social sciences, it is mangatoranalyse the socio-
economic characteristic features of sample houdsHhiie age, education, farm size,
assets, experience in farming practice, liabilitets. to have a clear idea on the
economy and to come to any reasonable conclusidasce, in this Chapter an
attempt has been made to analyse the socio-econteatares of the sample

households.

Distribution of sample households by farming preethas been presented in

Table — 4.1.

Table-4.1

Distribution of Sample Households by Farming Pacaind Crops Grown

S. No. Name of the Crop Organic Conventional Total
150 100 250

1. | Paddy (60.00) (40.00) (100.00)
100 50 150

2. | Redgram (66.67) (33.33) (100.00)
100 50 150

3. | Groundnut (66.67) (33.33) (100.00)
350 200 550

Total (63.64) (36.36) (100.00)

Note: Figures in parentheses indicate percentages to tota
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Distribution of sample households by crop wisemfaize wise and farming
practice wise has been presented in Table — 4canlbe observed from the Table that
out of the total 350 selected organic farming hbokis, 128 households are small
farmers, 141 households are medium farmers andetnaining 81 households are
large farmers constituting 37, 40 and 23 percegpeetively. Out of the total 200
selected conventional farming households, 34 per @e small farming households,
42 per cent are medium farming households and e¢h®ining are large farming
households. A crop-wise and farm-size wise anabfsesvs that around 37 percent of
the total organic paddy growing farming househaldssmall farmers, 44 percent are
medium farmers and the remaining 19 per cent age ltarmers. With regard to the
conventional paddy growing farming households, aenow less similar picture can be
found. As far as the groundnut growing farmersascerned, there is not much of a
difference between the two groups of farmers bynfaize. With regard to the
redgram growing farming households, a more or $&sslar picture can be found in
between the two groups of farming households.ait lse concluded from the above
analysis that, there is not much of a differenogroportion between the organic and
conventional farming households with regard to dsribution of households by
farm size and crop wise.

The structure of land holdings for paddy, groundawd redgram farmers by
farm size and farming practice-wise has been ptedan Tables 4.3.1 to 4.3.3. It can
be easily traced out from these tables that fathallselected households from organic
category the total operated area includes ownedsslamly. No pieces of land are
either leased-in or leased-out lands for the redbah these farmers are adopting

organic farming only on their own fields as the @nsof the leased-in lands may not
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Table — 4.2
Distribution of Sample Households by Crop, Farne sind Farming Practice.

Organic Farmers

S.No. | Crop Small Medium Large All Farm
55 66 29 150
1. | Paddy (36.67) | (44.00) (19.33) (100.00)
38 34 28 100
2. Redgram (38.00) | (34.00) (28.00) (100.00)
35 41 24 100
3. | Groundnut (35.00) | (41.00) (24.00) (100.00)
128 141 81 350
Total (36.57) | (40.29) | (23.14) (100.00)
Conventional Farmers
39 36 25 100
1. Paddy (39.00) | (36.00) (25.00) (100.00)
14 25 11 50
2. Redgram (28.00) | (50.00) (22.00) (100.00)
16 22 12 50
3. | Groundnut (32.00) | (44.00) (24.00) (100.00)
69 83 48 200
Total (34.50) | (41.50) (24.00) (100.00)

Note: Figures in parentheses indicate percentages ts.tota
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allow them to experiment on their fields. But inetltonventional category the

situation is different, when pieces of land aresézhin for cultivation purposes.

Another important point that can be observed frbesé three tables is that no
selected household has leased-out its land in bwthcategories. In the organic
category the total operated area under paddy, aedgnd groundnut are Ac. 1190.5,
Ac. 815.5 and Ac. 896.7 respectively, whereas & tbnventional category, the
figures are Ac. 822.1, Ac. 403.7 and Ac. 419.9 paddy, redgram and groundnut

respectively.

Farm size-wise analysis of these three tableséwasated that only 15 percent
of the total operated area under paddy is beingivatéd by the small farmers,
whereas the remaining 85 per cent is being cuéitvdty medium (41 per cent) and
large (44 percent) farmers in organic categoryptady. With regard to redgram and
groundnut, a more or less similar picture can hedo As far as the farm size wise
analysis of the three tables for conventional aatggs concerned, it can be found
that only 16, 12 and 11 per cent of the total paolograted area is sown by the small
farmers for paddy, redgram and groundnut respdgfivehereas the remaining
operated area is sown by hands of medium and fargeers for all the three crops

respectively.

With regard to the average size of the land hoklinigis Ac. 3.27 for small
farmers, Ac. 7.46 for medium farmers and Ac. 17#@7large farmers for paddy in
organic farmers’ category, while it is Ac. 3.43 &nall farmers, Ac. 7.69 for medium
farmers and Ac. 16.46 for large farmers in conweral farmers’ category. For other

crops, a more or less similar picture, can be found
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Table —4.3.1

Structure of Land Holdings - Selected Paddy Fesme

(Area in Acres)

Organic Farmers

S. No. Item Small Medium Large All Farms
1. No. of House Holds 55 66 29 150
2. Owned Land 179.8 492.6 518.1 1190.5
3. Leased - In 0 0 0 0
4. Leased - Out 0 0 0 0
5. Operated Area 179.8 492.6 518]1 1190.5
6. Average Size of Holding 3.27 7.46 17.87 7.94

Conventional Farmers

S. No. Item Small Medium Large All Farms
1. No. of House Holds 39 36 25 100
2. Owned Land 121.6 206.5 370.8 698.4
3. Leased - In 12.3 70.3 41.1 123.7
4. Leased - Out 0 0 0 0
5. Operated Area 133.9 276.8 4114 822.1
6. Average Size of Holding 3.43 7.69 16.AT6 8.22

Note: Figures in parentheses indicate percentages tis.tota
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Table —4.3.2

Structure of Land Holdings - Selected Redgram Easm

(Area in Acres)

Organic Farmers

S. No. Item Small Medium Large All Farms
1. No. of House Holds 38 34 28 100
2. Owned Land 117.9 247.8 450.2 815.9
3. Leased - In 0 0 0 0
4. Leased - Out 0 0 0 0
5. Operated Area 117.9 247.8 4502 815.9
6. Average Size of Holdings 3.10 7.29 16.08 8.16

Conventional Farmers

S. No. ltem Small Medium Large All Farms
1. No. of House Holds 14 25 11 50
2. Owned Land 41.2 143.5 153.4 338.1
3. Leased -In 8.2 45.1 12.3 65.6
4. Leased Out 0 0 0 0
5. Operated Area 49.4 188.6 165.7 403.7
6. Average Size of Holdings 3.53 7.54 15.06 8.07|
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Table — 4.3.3

Structure of Land Holdings - Selected Groundnubfeas

(Area in Acres)

Organic Farmers

S. No. Item Small Medium Large All Farm
1. No. of House Holds 35 41 24 100
2. Owned Land 116.5 306.2 474.0 896.7
3. Leased -In 0 0 0 0
4. Leased Out 0 0 0 0
5. Operated Area 116.5 306.2 474)0 896.]
6. Average Size of Holdings 3.33 7.47 19.75 8.97

Conventional Farmers

S. No. ltem Small Medium Large All Farm
1. No. of House Holds 16 22 12 50
2. Owned Land 40.6 129.5 150.2 320.3
3. Leased -In 6.3 37.7 55.6 99.6
4. Leased Out 0 0 0 0
5. Operated Area 46.9 167.2 2058 419.9
6. Average Size of Holdings 2.93 7.6 17.15 8.4
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The distribution of family members of the sampleu$gholds by crop wise
and farming practice wise has been presented iteaB.4. A glance at Table 4.4.1
has revealed that, out of the total 635 family meralof the organic farmers category
of paddy farmers, around 46 per cent of the membhszsmales, 38 per cent are
females and the remaining 16 per cent are chiloiréine group of below five years. A
close perusal at the Table by farm size also rede@lmore or less same picture. With
regard to the conventional farmers category of pdddmers, out of the total 467
members, 44 per cent are males, 36 per cent aaderand the remaining 20 per cent

are children in the age group of below five years.

A glance at Table 4.4.2 depicts that, out of thal @58 family members of the
organic farming category of redgram farmers, arob@ger cent of the members are
males, 41 per cent are females and the remainimg per cent are children with age
group of below five years. A close perusal at tladI& by farm size also revealed a

more or less same picture.

With regard to the conventional farming categoryexdgram farmers, out of
the total family members 249, 51 per cent are m@esof which 28 per cent belong
to small farmers category, 51 per cent belong tdiome farming category and the
remaining 21 per cent are belong to large farmiategory), 35 per cent are
females(out of which 27 per cent belong to smalimfrs category, 54 per cent
belongs to medium farming category and the remgidi@ per cent belong to large
farming category) and the remaining 14 per centdcui&@ren in the age group of
below five years(out of which 33 per cent belongsioall farmers category, 44 per
cent belongs to medium farming category and theaneimg 55 per cent belong to
large farmers category).
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Table 4.4.3 reveals that, out of the total 428 famiembers of the organic
farming category of groundnut farmers, around 50geat of them are males, 40 per
cent are females and the remaining 10 per certhaldren in the age group of below
five years. A close perusal at the Table by farre silso revealed a more or less same
picture. With regard to the conventional farmermstegory of groundnut farmers, out
of the total 238 members, 47 per cent are malepe39cent are females and the

remaining 14 per cent are children with in the ggrip of below five years.

Table — 4.5 furnish particulars of distributionssfmple farmers by age group,
farm size and farming practice category. It carehsily traced out from the Table -
4.5.1 that out of the total 150 organic paddy fasn80 per cent of them are in the
age group of below 30 years, 43 per cent in thegagap of 30-55 years and the
remaining 27 per cent are of above 55 years. A moless similar picture can also

be found with regard to the conventional paddy famsralso.

It can be found from the Table — 4.5.2 that outtlué total 100 organic
redgram growing farmers, 36 per cent of them atbenage group of below 30 years,
44 per cent are in the age group of 30-55 yearstlademaining 20 per cent are in
the age group of above 55 years. With regard toctivesrentional redgram farmer
category, 28 per cent of them are in the age gafugelow 30 years, 36 per cent are
in the age group of 30-55 years and the remainéged cent are in the age group of

above 55 years.
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Distribution of Family Members —Selected Paddynfrens

Table —4.4.1

Organic Farmers

S. No. Sex Small Medium Large All Farms
1 94 130 68 292
' Males (44.98) (46.76) (45.95) (45.98)
) Females 80 108 54 242
' (38.28) (38.85) (36.49) (38.11)
2 Children 35 40 26 101
- | (0-5Years) (16.75) (14.39) (17.57) (15.91)
Total 209 278 148 635
(100.00) (100.00) (100.00) (100.00)
Conventional Farmers
S. No. Sex Small Medium Large All Farm
L 74 88 44 206
' Males (44.05) (43.78) (44.90) (44.11)
) Females 62 72 36 170
' (36.90) (35.82) (36.73) (36.40)
3. |(0-5Years)| (19 05) (20.40) (18.37) (19.49)
Total 168 201 98 467
(100.00) (100.00) (100.00) (100.00)

Note: Figures in parentheses indicate percentages to tota



Distribution of Family Members — Selected Redgraamfrers

Table —4.4.2

Organic Farmers

UJ

U

S. No. Sex Small Medium Large All Farm
1 63 84 83 230
' Males (45.99) (53.16) (50.92) (50.22)
5 Females 59 60 68 187
' (43.07) (37.97) 41.72 (40.83)
Children 15 14 12 41
3. | (0-5Years) (10.95) (8.86) 7.36 (8.95)
Total 137 158 163 458
(100.00) (100.00) 100.00 (100.00)
Conventional Farmers
S. No. Sex Small Medium Large All Farm
1 38 71 29 138
' Males (55.07) (51.35) (58.00) (51.35)
) Females 28 55 19 102
' (40.58) (35.14) (38.00) (35.14)
Children 3 4 2 9
3. |(-5Years)| (435 (13.51) (4.00) (13.51)
Total 69 130 50 249
(100.00) (100.00) (100.00) (100.00)

Note: Figures in parentheses indicate percentages to tota
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Distribution of Family Members — Selected GroundRatmers

Table —4.4.3

Organic Farmers

Ur

\*2J

S. No. ltem Small Medium Large All Farm
1 72 79 62 213
' Males (50.00) (50.64) (48.44) (49.77)
5 Females 56 64 49 169
' (38.89) (41.03) (38.28) (39.49)
Children 16 13 17 46
3. | (0-5Years) (11.11) (8.33) (13.28) (10.75)
Total 144 156 128 428
(100.00) (100.00) (100.00) (100.00)
Conventional Farmers
S. No. ltem Small Medium Large All Farm
1 38 53 22 113
' Males (51.35) (44.54) (48.89) (47.48)
) Females 26 48 18 92
' (35.14) (40.34) (40.00) (38.66)
3. |(0-5Years)| (1359) (15.13) (11.11) (13.87)
Total 74 119 45 238
(100.00) (100.00) (100.00) (100.00)

Note: Figures in parentheses indicate percentages to tota



It can be found from the Table — 4.5.3 that outtlué total 100 organic
groundnut farmers, 26 per cent of them are in eegroup of below 30 years, 45 per
cent are in the age group of 30-55 years and tim@ireng 29 per cent are in the age
group of above 55 years. A more or less similatupeccan be found with regard to

the conventional groundnut farmer category also.

Table 4.6 depicts the particulars of literacy lsvet the heads of the sample
households according to farming practice and faire.sThe level of literacy of
farmers gives one a picture on the rationality led farmers on various issues of
farming practice. It can be found that in both migaand conventional category, no

farmer is illiterate and they are literates at leath primary education.

A glance at all these tables has revealed thabfol60 organic paddy farmers
(Table — 4.6.1), 30 per cent of them had primamelleeducation, 53 per cent had
secondary level education, while 14 per cent haghdri level education and the
remaining three percent had technical educationthénconventional paddy farmers
category, 43 per cent of them had primary educatih per cent had secondary
education, 11 per cent had higher education andgeucent had technical education,
indicating that there exists homogeneity in betweethe organic and conventional

categories of farmers in the study area.

As far as the literacy levels of the organic redgr@arming households are
concerned (Table — 4.6.2), it can be observedadhtof 100 farmers, 38 per cent had
primary education, 41 per cent had secondary legretation, 14 per cent had higher
level of education and seven per cent of them &eldnical education. Farm size wise
analysis has also revealed a more or less simdaurp. A similar pattern could also

be discernable conventional redgram farmers’ catego
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Table —4.5.1

Distribution of the Head of the Sample Householdaddy Farmers (Age wise)

Organic Farmers
S. No. Item Small Medium Large All Farms
L 16 21 8 45
- | Upto 30 Years (29.09) | (31.82) | (27.59) | (30.00)
) 22 31 11 64
- | 30-55 Years (40.00) | (46.97) | (37.93) | (42.67)
3 17 14 10 41
+ | Above 55 Years (30.91) | (21.21) | (34.48) | (27.33)
Total 55 66 29 150
(100.00)| (100.00) | (100.00) | (100.00)
Conventional Farmers
S. No. Item Small Medium Large All Farms
L 14 7 9 30
- | Upto 30 Years (35.90) | (19.44) | (36.00) | (30.00)
5 19 21 6 46
- | 30-55Years (48.72) | (58.33) | (24.00) | (46.00)
3 6 8 10 24
- | Above 55 Years (15.38) | (22.22) | (40.00) | (24.00)
Total 39 36 25 100
(100.00)| (100.00) | (100.00 | (100.00)

Note: Figures in parentheses indicate percentages to tota
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Table —4.5.2

Distribution of the Head of the Sample HouseholdRedgram Farmers (Age wise)

Organic Farmers
S. No. ltem Small Medium Large All Farmg
1 15 9 12 36
- | Upto 30 Years (39.47) | (26.47) | (42.86) (36.00)
5 18 17 9 44
- | 30-55Years (47.37) | (50.00) | (32.14) (44.00)
3 5 8 7 20
- | Above 55 Years (13.16) | (23.53) | (25.00) (20.00)
Total 38 34 28 100
(100.00)| (100.00) | (100.00) | (100.00)
Conventional Farmers
S. No. Item Small Medium Large All Farms
. 4 6 4 14
+ | Upto 30 Years (28.57) | (24.00) | (36.36) (28.00)
5 3 9 6 18
- | 30-55Years (21.43) | (36.00) | (54.55) (36.00)
3 7 10 1 18
- | Above 55 Years (50.00) | (40.00) (9.09) (36.00)
Total 14 25 11 50
(100.00)| (100.00) | (100.00) | (100.00)

Note: Figures in parentheses indicate percentages to tota
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Table —4.5.3

Distribution of the Head of the Sample Household&reundnut Farmers (Age wise)

Organic Farmers
S. No. ltem Small Medium Large All Farms
1 7 13 6 26
- | Upto 30 Years (20.00) | (31.71) | (25.00) (26.00)
, 14 19 12 45
- | 30-55Years (40.00) | (46.34) | (50.00) (45.00)
3 14 9 6 29
- | Above 55 Years (40.00) | (21.95) | (25.00) (29.00)
Total 35 Ve 2 0
(100.00)| (100.00) | (100.00) | (100.00)
Conventional Farmers
S. No. ltem Small Medium Large All Farms
. 4 6 4 14
- | Upto 30 Years (25.00) | (27.27) | (33.33) (28.00)
. 8 10 6 24
- | 30-55Years (50.00) | (45.45) | (50.00) (48.00)
3 4 6 2 12
- | Above 55 Years (25.00) | (27.27) | (16.67) (24.00)
Total 16 22 12 50
(100.00)| (100.00) | (100.00) |  (100.00)

Note: Figures in parentheses indicate percentages to tota
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As far as the literacy levels of the organic grawrdfarming households is
concerned (Table — 4.6.3), it can be noted thabbddD0 organic groundnut farmers,
35 per cent had primary education, 50 per centseadndary level education, 11 per
cent had higher level of education and a very gdgé percentage of them had
technical education. Farm size wise analysis ats@aled a more or less similar
picture. With regard to the literacy levels of #t@nventional groundnut farmers, out
of 50 farmers, 44 per cent had primary level edanat38 per cent had secondary
level education, 10 per cent had higher level eglucaand the remaining eight per

cent had technical education.

Levels of literacy of the family members of select®museholds may also have
some impact on the decision making in farm managénteo, literacy levels of
family members of the sample households accordingrop-wise are presented in
Table — 4.7. It can be seen from the Table — 4hafl out of 635 family members of
the selected organic paddy growing farmers, a gibdi percentage (only 0.94 per
cent) of population are illiterates. It can alsodsen from the Table that secondary
level education occupied a major share in the fmaulation with a percentage of 52
per cent, followed by primary level education (Zf pent), higher level of education
(19 percent) and technical education (4 per cénthore or less similar picture can
also be traced out from the farm size wise analgtse. With regard to the family
members of the conventional paddy farmers, 18 pem@iethem had primary level of
education, 47 percent had secondary level educaidmercent had higher level of
education and eight percent had technical educaiomore or less similar picture

can be traced out from the farm size wise anabjsis.
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Table —4.6.1

Distribution of Literacy Levels of Heads of then§ae Households — Paddy Farmers

Organic Farmers

S. No. Item Small Medium Large All Farms
1 llliterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
5 . 14 21 10 45
- | Primary (25.45) | (31.82) | (34.48) (30.00)
3 31 39 9 79
+ | Secondary (56.36) | (59.09) | (31.03) (52.67)
4 . 9 5 7 21
- | Higher (16.36) | (7.58) | (24.14) (14.00)
5 . 1 1 3 5
- | Technical (1.82) (1.52) | (10.34) (3.33)
Total 55 66 29 150
(100.00)| (100.00) | (100.00) (100.00)

Conventional Farmers

S. No. Item Small Medium Large All Farms
1 llliterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
) _ 14 20 9 43
- | Prnmary (35.90) | (55.56) | (36.00) (43.00)
3 19 11 12 42
- | Secondary 48.72) | (30.56) | (48.00) (42.00)
4 , 5 4 2 11
- | Higher (12.82) | (11.11) (8.00) (11.00)
5 . 1 1 2 4
- | Technical (2.56) (2.78) (8.00) (4.00)
Total 39 36 25 100
(100.00)| (100.00) | (100.00) (100.00)

Note: Figures in brackets indicate percentages to total.
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Table —4.6.2

Distribution of Literacy Levels of Heads of thar8ple Households —
Redgram Farmers

Organic Farmers

S. No. Item Small Medium Large All Farms
1 Illiterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
) _ 13 14 11 38
- | Primary (34.21) | (41.18) | (39.29) (38.00)
3 16 15 10 41
- | Secondary 42.11) | (44.12) | (35.71) (41.00)
4 . 6 3 5 14
- | Higher (15.79) | (8.82) | (17.86) (14.00)
. _ 3 2 2 7
- | Technical (7.89) (5.88) (7.14) (7.00)
Total 38 34 28 100
(100.00)| (100.00) | (100.00) (100.00)
Conventional Farmers
S. No. Item Small Medium Large All Farms
1 llliterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
2 . 7 8 4 19
- | Primary (50.00) (32.00) (36.36) (38.00)
3 4 11 5 20
- | Secondary (28.57) | (44.00) | (45.45) (40.00)
4 . 1 5 1 7
- | Higher (7.14) (20.00) (9.09) (14.00)
5 . 2 1 1 4
- | Technical (14.29) |  (4.00) (9.09) (8.00)
Total 14 25 11 50
(100.00)| (100.00) | (100.00) (100.00)

Note: Figures in parentheses indicate percentagesab to
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Table — 4.6.3

Groundnut Farmers

Distribution of Literacy Levels of Heads of then§ale Households —

Organic Farmers

S. No. Item Small Medium Large All Farms
1 Illiterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
2 . 12 15 8 35
- | Prnmary (34.29) (36.59) (33.33) (35.00)
3 16 22 12 50
- | Secondary 45.71) | (53.66) | (50.00) (50.00)
4 . 5 3 3 11
- | Higher (14.29) (7.32) (12.50) (11.00)
5 . 2 1 1 4
- | Technical (5.71) (2.44) (4.17) (4.00)
Total 35 41 24 100
(100.00)| (100.00) | (100.00) (100.00)
Conventional Farmers
S. No. Item Small Medium Large All Farms
1 lliterates 0 0 0 0
' (0.00) (0.00) (0.00) (0.00)
) , 5 12 5 22
- | Prmary (31.25) | (54.55) | (41.67) (44.00)
3 7 8 4 19
- | Secondary (43.75) | (36.36) | (33.33) (38.00)
4 _ 2 1 2 5
+ | Higher (12.50) (4.55 (16.67) (10.00)
5 . 2 1 1 4
- | Technical (12.50) |  (4.55) (8.33) (8.00)
Total 16 22 12 50
(100.00)| (100.00) | (100.00) (100.00)

Note: Figures in parentheses indicate percentagesab to
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It can be seen from the Table-4.7.2 that out of #B8ily members of the
selected households for organic redgram growinmdas, 27 percent of them had
primary level of education, 48 percent had secontiarel education, 20 percent had
higher level of education and only four percent kechnical education. A more or
less similar picture can be traced out from thenfaize wise analysis also. With
regard to the conventional redgram farmers, ouhef249 members, 24 percent of
them had primary level of education, 57 percent acbndary level education, 12
percent had higher level of education and only fieecent had technical education.
Only two percent of them are illiterates, whichaisiegligible share. A more or less

similar picture can be traced out from the farne sizse analysis also.

It can be seen from the table-4.7.3 that out of ##8ily members of the
selected households for organic groundnut growargérs, 25 percent of them had
primary level of education, 45 percent had secontéarel education, 21 percent had
higher level of education and only eight percerd technical education. A more or
less similar picture can also be traced out froenflim size wise analysis also. With
regard to the conventional groundnut farmers, 26eue of them had primary level of
education, 51 percent had secondary level edugatibmpercent had higher level of
education and only five percent had technical etimeaOnly two percent of them are
illiterates, which is a negligible share. A mordess similar picture can be traced out

from the farm size wise analysis also
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Table-4.7.1

Distribution of Literacy Levels of Family Member$Sample Households
(Paddy Farmers)

Organic Farmers

S. No. Item Small Medium Large| All Farms
1. | llliterates 3 2 1 ©
(1.44) (0.72) (0.68) (0.94)
2. | Primary 43 56 32 131
(20.57) (20.14) (21.62) | (20.63)
3. | Secondary 112 145 71 328
(53.59) (52.16) (47.97) | (51.65)
4. | Higher 40 51 32 123
(19.14) (18.35) (21.62) | (19.37)
5. | Technical 11 24 12 ar
(5.26) (8.63) (8.11) (7.40)
209 278 148 635

Total

(100.00)| (100.00) | (100.00)| (100.00)

Conventional Farmers

S. No. Item Small Medium Large| All Farms
1. | llliterates L 2 1 4
(0.60) (1.00) (1.02) (0.86)
2. | Primary 28 39 19 86
(16.67) (19.40) (19.39) | (18.42)
3. | secondary 92 102 24 218
(54.76) (50.75) (24.49) | (46.68)
4. | Higher 35 39 48 122
(20.83) (19.40) (48.98) | (26.12)
5. | Technical 12 19 6 37
(7.14) (9.45) (6.12) (7.92)
168 201 98 467

Total

(100.00)| (100.00) | (100.00)| (100.00)

Note: Figures in parentheses indicate percentages to tota
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Table —4.7.2

Distribution of Literacy Levels of Family MembersSample Households
(Redgram Farmers)

Organic Farmers

S. No. Item Small Medium Large| All Farms
1. | llliterates L L 2 4
(0.73) (0.63) (1.23) (0.87)
2. | Primary 48 35 41 124
(35.04) (22.15) (25.15) | (27.07)
3. | Secondary 61 79 81 221
(44.53) (50.00) (49.69) | (48.25)
4. | Higher 20 34 36 90
(14.60) (21.52) (22.09) | (19.65)
. 7 9 3 19
5. | Technical G11) | (5.70) | (1.84) | (4.15)
137 158 163 458

Total

(100.00)| (100.00) | (100.00)| (100.00)

Conventional Farmers

S. No. Item Small Medium Large| All Farms

1. | llliterates 2 2 2 ©
(2.90) (1.54) (4.00) (2.41)

2. | Primary 21 21 11 o9
(30.43) (20.77) (22.00) | (23.69)

3. | Secondary 35 79 28 142
(50.72) (60.77) (56.00) | (57.03)

4. | Higher 0 14 6 29
(13.04) | (10.77) | (12.00) | (11.65)

. 2 8 3 13

5. | Technical (2.90) (6.15) (6.00) | (5.22)
69 130 50 249

Total

(100.00)| (100.00) | (100.00)| (100.00)

Note: Figures in parentheses indicate percentages to tota
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Table —4.7.3

Distribution of Literacy Levels of Family MembersSample Households
(Groundnut Farmers)

Organic Farmers
S. No. Item Small Medium Large| All Farms
. 1 2 1 4
1. | literates 069) | (128 | (078) | (0.93)
5 Primar 35 49 22 106
' y (24.31) (31.41) (17.19) | (24.77)
3 Secondar 59 72 63 194
' y (40.97) (46.15) (49.22) | (45.33)
4 Hiaher 41 23 26 90
' g (28.47) (14.74) (20.31) | (21.03)
5 Technical 8 10 16 34
' (5.56) (6.41) (12.50) (7.94)
Total 144 156 128 428
(100.00)| (200.00) | (100.00)| (100.00)
Conventional Farmers
S. No. Item Small Medium Large| All Farms
. 1 2 2 5
1. | literates (135 | (1.68) | (4.44) | (2.10)
2 Primar 21 32 6 59
' y (28.38 | (26.89) | (13.33) | (24.79)
3 Secondary 32 66 23 121
' (43.24 | (55.46) | (51.11) | (50.84)
4 Hiaher 13 15 12 40
' 9 (1757 | (12.61) | (26.67) | (16.81)
. 7 4 2 13
5. | Technical 946 | (3.36) | (4.44) | (5.46)
Total 74 119 45 238
(100.00 | (100.00) | (100.00)| (100.00)

Note: Figures in parentheses indicate percentages to tota
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Possession of farm assets may exert a consideiaflleence of farm
activities. The farmer with own agricultural asskte farm machinery and livestock
may perform his agricultural activities on time asithilarly a farmer with sound
financial assets in the form of gold and silvergéwy, deposits in financial institutions
has more access to credit institutions and to atipart markets. So in this regard, the
asset structures of the selected farmers are ceahmurt both per farm and per acre

basis and the details are furnished in Table 4.8.

The analysis based on the per farm and per acrpafiddy growing farmers
(see Table —4.8.1) clearly indicated that theremasmuch difference between the
organic farming category and conventional farmiatgegory with regard to the value
of assets. The asset value per farm for paddy farmethe organic farming category
worked to¥ 20.13 lakhs, where as for conventional farmeis &t 20.42 lakhs. The
same picture can be observed at the analysis et aghies per acre and the figure
worked out to? 2.53 lakhs for organic farming category afd2.48 lakhs for
conventional category. It can also be observed tthaffarm size exhibits a positive
relationship with asset value per farm and an sweelationship with asset value per

acre.

The analysis based on per farm and per acre fgraed growing farmers
(Table — 4.8.2) clearly indicates that there ismath difference between the organic
farming category and conventional farming categoith regard to the asset value.
The asset value per farm for redgram farmers indiganic farming category is
worked to b& 49.40 lakhs where as for conventional farmerst3d.41 lakhs. The
same picture can be observed at the analysis ef ashies per acre and the figures

worked out to b& 6.05 lakhs for organic farming category af®.37 lakhs for
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conventional category. It can also be observed tthaffarm size exhibits a positive
relationship with asset value per farm and negatationship with asset value per

acre.

The analysis based on the per farm and per acne grimindnut growing
farmers (Table — 4.8.3) clearly indicates thatéherno much difference between the
organic farming category and conventional farmiategory with regard to the asset
value. The asset value per farm for groundnut fesrmethe organic farming category
is worked to b& 58.38 lakhs where as for conventional farmers & £2.87 lakhs.
The same picture can be observed at the analyséssgt values per acre and the
figures worked out to b& 6.51 lakhs for organic farming category &@.29 lakhs
for conventional category. It can also be obseriveth the table that the farm size
exhibits a positive relationship with asset valee farm and negative relationship

with asset value per acre.
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Table —4.8.1.1

Structure of Farm Assets (Per Farm) - Paddy Farig@mganic and Conventional)

(Value in ")
OrganicFarmers
S. No Asset Name Small Medium Large All Farn
1. Land 1164353 1342456 2319654 146607
2. Farm Buildings 38492 44652 164987 65658
Agri. Implements
Major 8541 14231 18145 12901
4, Minor 4112 7924 11648 7246
Agri. Machinery
5, E%T;?;ﬂ;acmr Drawn | 9g475 | 161358| 235687| 152671
6. Live Stock 45268 75241 125975 74059
7. Consumer Durables 59625 89463 112278 82933
8. Financial Assets 112547 157863 215493 15238
9. Total 1531413 1893186 3203867 2013935
ConventionaFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 1321796 1451267 2092194 1561005
2. Farm Buildings 31223 48957 123218 60606
Agri. Implements
Major 6751 11326 21315 12039
4. Minor 3956 5003 8927 5576
Agri. Machinery
5. ITr;%‘l‘;‘:;gt;aCtor Drawn | 5776 103699 | 154416 108218
6. Live Stock 39216 44615 95019 55110
7. Consumer Durables 62451 88761 106115 82839
8. Financial Assets 115785 169214 203819 157028
9. Total 1663954 1922842 2805023 2042421
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Table —4.8.1.2

Structure of Farm Assets (Per Acre) - Paddy Fasif@nganic and Conventional)

(Value in ?’)
OrganicFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 356170 179866 129840 184722
2. Farm Buildings 11775 5983 9235 8273
Agri. Implements
Major 2613 1907 1016 1626
4. Minor 1258 1062 652 913
Agri. Machinery
5, E%T;?;ﬂ;amr Drawn | 30123 | 21619 | 13192| 19236
6. Live Stock 13847 10081 7051 9331
7. Consumer Durables 18239 11987 628b 10449
8. Financial Assets 34428 21151 12062 19201
9. Total 468452 253655 179332 253751
ConventionaFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 384989 188749 127139 189880
2. Farm Buildings 9094 6367 7488 7372
Agri. Implements
Major 1966 1473 1295 1464
4, Minor 1152 651 542 678
Agri. Machinery
5, E%T;?;ﬂ;amr Drawn | 54110 13487 | 9384| 13164
6. Live Stock 11422 5803 5774 6704
7. Consumer Durables 18190 11544 6448 10076
8. Financial Assets 33724 22008 12386 19101
9. Total 484647 250081 170456 248439
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Table —4.8.2.1

Structure of Farm Assets (Per Farm) - Redgram E@f@rganic and Conventional)

(Value in )
OrganicFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 320238 717570 1464983 2388833
2. Farm Buildings 24374 46732 89059 161605
Agri. Implements
Major 9268 22754 40373 70331
4. Minor 6109 16260 23571 46229
Agri. Machinery
5, E%T;?;gt;acmr Drawn | 44737 | 121633| 221852 366388
6. Live Stock 90557 186921 340834 620345
7. Consumer Durables 51265 106999 301441 407558
8. Financial Assets 102340 288089 566368 879034
9. Total 648887 1506959 3048481 4940323
Conventional Farmers
S. No Asset Name Small Medium Large All Farms
1. Land 379798 776768 1454259 2479856
2. Farm Buildings 31249 49391 74188 164128
Agri. Implements
Major 7608 21040 35023 58698
4. Minor 5335 9000 19553 32320
Agri. Machinery
5. ITr;%‘f;?;g‘nTt;aCtor Drawn | 70095 130041 | 232403 425006
6. Live Stock 113327 216498 396731 70366pH
7. Consumer Durables 76729 144905 269684 475203
8. Financial Assets 133715 246063 450388 810718
9. Total 817856 1594605| 2932227 5149686
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Table —4.8.2.2

Structure of Farm Assets (Per Acre) - Redgram Ees(@rganic and Conventional)

(Value irk’)
OrganicFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 103215 98456 91114 2927885
2. Farm Buildings 7856 6412 5539 19807
Agri. Implements
Major 2987 3122 2511 8620
4. Minor 1969 2231 1466 5666
Agri. Machinery
5, E%T;?;gt;acmr Drawn | 14419 | 16689 | 13798| 44906
6. Live Stock 29187 25647 21198 76032
7. Consumer Durables 16523 14681 18748 4995p
8. Financial Assets 32985 39528 35225 107738
9. Total 209141 206766 189599 605506
Conventional Farmers
S. No Asset Name Small Medium Large All Farms
1. Land 107635 102965 96541 307141
2. Farm Buildings 8856 6547 4925 20328
Agri. Implements
Major 2156 2789 2325 7270
4. Minor 1512 1193 1298 4003
Agri. Machinery
5. ITr;%‘f;?;g‘nTt;aCtor Drawn | 19865 17357 | 15428 52650
6. Live Stock 32117 28698 26337 87152
7. Consumer Durables 21745 19208 17903 58856
8. Financial Assets 37895 32617 29899 100411
9. Total 231781 211374 19465F3 637811
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Table -4.8.3.1

Structure of Farm Assets (Per Farm) - GroundnuhEes(Organic and Conventional)

(Value in %)
OrganicFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 412683 115872 2097766 3103210
2. Farm Buildings 34804 8756 146446 238764
Agri. Implements
Major 12043 2117 39224 69234
4. Minor 4876 1219 17064 31815
Agri. Machinery
5, E%T;?;gt;acmr Drawn | 60630 | 27415 | 654258] 706214
6. Live Stock 74746 19187 319476 518463
7. Consumer Durables 64634 17456 219956 430515
8. Financial Assets 131895 25615 342208 740378
9. Total 796311 217637 3836398 5838593
ConventionaFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 329256 804817 1897682 2761892
2. Farm Buildings 28890 58155 109674 200737
Agri. Implements
Major 12091 24814 40217 81755
4. Minor 4842 16272 31230 47146
Agri. Machinery
5. ITr;%‘f;?;g‘nTt;aCtor Drawn | gg368 125582 | 313863 453954
6. Live Stock 73654 160398 31274y 54140
7. Consumer Durables 66091 146726 344972 520407
8. Financial Assets 81706 220134 413915 680020
9. Total 652898 1556898| 3464300 5287314
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Table —4.8.3.2

Structure of Farm Assets (Per Acre) - Groundnutiéas(Organic and Conventional)

(Value in %)
OrganicFarmers
S. No Asset Name Small Medium Large All Farms
1. Land 123982 115872 106216 34607(
2. Farm Buildings 10456 8756 7415 26627
Agri. Implements
Major 3618 2117 1986 7721
4. Minor 1465 1219 864 3548
Agri. Machinery
5, E%T;?;gt;acmr Drawn | 18215 | 27415 | 33127| 78757
6. Live Stock 22456 19187 16176 57819
7. Consumer Durables 19418 17456 11137 48011
8. Financial Assets 39625 25615 17327 82567
9. Total 239235 217637 194248 65112(
Conventional Farmers
S. No Asset Name Small Medium Large All Farms
1. Land 112326 105897 110652 328875
2. Farm Buildings 9856 7652 6395 23903
Agri. Implements
Major 4125 3265 2345 9735
4. Minor 1652 2141 1821 5614
Agri. Machinery
5. ITr;%‘l‘;‘:;g‘nTt;aCtor Drawn | 1939 16524 | 18301 54055
6. Live Stock 25127 21105 18236 64468
7. Consumer Durables 22547 19306 20115 61968
8. Financial Assets 27874 28965 24135 80974
9. Total 222737 204855 202000 629592
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SUMMARY:

An analysis on demographic profile/characterishias revealed that there is not much
of difference in both the categories of farms vmganic and conventional, like age,
gender, family size etc., and economic charactesidike value of assets’, size of
land holding etc. Both the categories of farms lvamifferentiated with regard to the
various levels of literacy, as the percentage oféxs with secondary and higher
levels of education is more in organic farming gaty compared to their
counterparts. As a result, it can be hypothesihatl the farmers of organic farming
category are more rational, have more accessiliityhe information on organic

farming practices, which consequently leads taigfit input-use.
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COSTS OF CULTIVATION AND RETURNS FROM ORGANIC VIS- A-VIS
CONVENTIONAL FARMING

The earlier Chapter has dealt with the socio-ecoa@mofile of the sample
households. In this Chapter an attempt has beere nadinalyse the cost of
cultivation and returns from organic farming visda-conventional farming of the
selected three crops. The standard concepts of eost returns from farming of
the Farm Management Studies (FMSponsored by Directorate of Economics
and Statistics, Ministry of Agriculture, Governmeunit India, New Delhi, have
been adopted in this Study and the results areysedhlin Section - I. The
perceptions of farmers on various issues relatintpe organic farming have been
presented in Section - I

SECTION - |
5.1 Cost of Cultivation:

It is evident from the earlier studies that thetcof pesticides which
constituted a major share in the total cost maydgligible for organic farming
compared to the conventional farming, since orgaesticides are homemade and
prepared with the locally available herbs. As sulie the organic farmers can get
higher returns compared to their counterparts.diteon, chemical fertilisers are
not supposed to be used in the case of organidrfgrmihough some other studies
treated farm yard manure (FYM) as a component efrsbal fertilisers, this Study
considered FYM as organic fertiliser. Except thisnon difference, costs of
remaining components that are necessary for caieglaarious cost concepts as
per the Farm Management Studies (FMS) are useattm For studying all these

aspects, an attempt has been made in this Chaptentpare the cost structure and

! Prasada Rao. B and Mohana Rao, L.K. (1986), “Stuidi¢he Economics of Farm Management in
the Command Area of Nagarjuna Sagar IrrigationdtoPES, DA& C,Sponsored by Ministry of
Agriculture, Govt. of India, New Delhi
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returns from the selected crops for both the omamd conventional farming.
Further, the economics of farm business for bogjaic and conventional farming

has been analysed.

For studying the intensity of resource-use patttéra,total cost i.e., Cost —
C has been adopted. Cost - i€ considered as the total cost and it includes th
expenditure incurred on all the paid-out costs Igeed, hired human labour,
bullock labour( owned and hired), machine labowr{ed and hired), farm yard
manure (owned and purchased), chemical fertiljzesticides, irrigation charges,
rent paid on leased-in land, etc., and imputedsctke depreciation on farm
capital assets, interest on working capital, irdei@n farm fixed capital, rental
value of owned land, imputed value of family labete. Though land revenue and
cess have to be included in the total cost as lperstandards, as the Govt. of
Andhra Pradesh has stopped collection of theseheyare not included in Cost -
B. Different types of costs viz., Cost 4,ACost — A, Cost — B, Cost — B, Cost —
C; and Cost — ¢as used in the FMS are also computed and analybeddetails
pertaining to these costs on the basis of per famch per acre for organic and

conventional farm holdings are presented in Tabteg, 5.2 and 5.3.

It is evident from Table — 5.1.1 that the cost aflgy per acre on the basis
of different cost concepts is found to be relagvieigher on conventional farms
compared to organic farms. The same phenomenasdsrdible among different
size groups of farms also. For instance, on thesledCost — A, the per acre cost
on conventional farms is higher by 0.50 per centtle basis of Cost —(Cthis
difference has gone up to 7.41 per cent. On ordganms, the proportions of Cost

— A4, Cost — A, Cost — B, Cost — B and Cost — Cto total cost, i.e., Cost -C
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Table —5.1.1
Different Types of Costs of Cultivation Per Farndder Acre for Paddy

(Value in ')
Organic Farms Conventional Farms
Farm Size Per Farm Per Acre Per Farm Per Ac
Cost Ay
Small 39786 12690 54094 15756
Medium 88027 12160 104461 13586
Large 236077 13731 215492 13095
All Farms 99057 13653 112576 13694
Cost A,
Small 39786 12690 56459 16445
Medium 88027 12160 119107 15491
Large 236077 13731 227822 13844
All Farms 99057 13653 121853 14822
Cost B;
Small 43917 13991 58570 17059
Medium 92746 12786 107865 14029
Large 249334 14473 228313 13874
All Farms 105211 14428 118752 14445
Cost B,
Small 63596 20190 83926 24445
Medium 144595 19660 180618 23491
Large 370068 21231 359470 21844
All Farms 158582 21153 187621 22822
Cost G
Small 45431 14468 60716 17684
Medium 96057 13225 111700 14527
Large 253824 14724 233097 14165
All Farms 108091 14791 122165 14860
Cost G
Small 65110 20667 86072 25070
Medium 147906 20099 184452 23989
Large 374558 21482 364253 22135
All Farms 161462 21515 191034 23237

101



worked out to about 63 per cent,63 per cent, 67cpat, 98 per cent and 69 per
cent respectively. Similarly, on conventional halgs these proportions worked
out to about 59 per cent, 64 per cent, 62 per &htper cent and 64 per cent
respectively. A similar pattern with variations ine proportions could also be
observed among different size groups of farms.Heuytit is to be noted that in
case of organic holdings, the proportions of dédfercosts to Cost —,n one

hand and farms size on the other hand are direethted, whereas in case of
conventional holdings, the proportions of differensts to Cost —£on one hand

and farm size on the other hand are inverselyaelat

It is apparent from Table — 5.1.2 that the costeafgram per acre on the
basis of different cost concepts is found to batietly higher on conventional
farms compared to organic farms. The same phenamendiscernible among
different size groups of farms also. For instammrethe basis of Cost — Athe per
acre cost on conventional holdings is higher by fper cent compared to organic
holdings. At the other extreme on the basis of Go&4, this difference goes up to
nine per cent. On organic holdings the proportibeast — A, Cost — A, Cost —
B;, Cost — B and Cost — €to total cost, i.e., Cost —Cworked out to about 79 per
cent, 79 per cent, 81 per cent, 95 per cent ange8%ent respectively. Similarly,
on conventional holdings these proportions workeito about 76 per cent, 81 per
cent, 78 per cent, 96 per cent and 82 per cenecéisply. A similar pattern with
variations in the proportions could also be obsgat@ong different size groups of
farms. Further, it is to be noted that in casergaaic holdings, the proportions of
different costs to Cost —,(on one hand and farm-size on the other hand are

directly related, whereas in case of conventiboidings, the proportions of
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Table —5.1.2
Different Types of Costs of Cultivation Per Farndder Acre for Redgram

(Value in ®’)
Organic Farms Conventional Farms
Farm Size Per Farm Per Acre Per Farm Per Acr

Cost Ay
Small 16011 5173 21233 6017
Medium 44443 6091 49189 6520
Large 98420 6121 92845 6164
All Farms 48752 5975 50965 6312
Cost Ay
Small 16011 5173 22111 6266
Medium 44443 6091 51805 6867
Large 98420 6121 100746 6688
All Farms 48752 5975 54258 6720
Cost B;
Small 17138 5538 22613 6409
Medium 45235 6199 49955 6622
Large 100061 6223 94805 6294
All Farms 49909 6117 52167 6461
Cost B,
Small 19879 6423 26522 7516
Medium 53565 7341 61235 8117
Large 118518 7371 119576 7938
All Farms 58951 7225 64350 7970
Cost G
Small 18061 5836 23819 6750
Medium 47783 6548 52598 6972
Large 105903 6587 100093 6645
All Farms 52762 6467 54989 6811
Cost G
Small 20802 6722 27727 7858
Medium 56113 7690 63877 8467
Large 124360 7735 124864 8289
All Farms 61804 7575 67172 8320
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different costs to Cost —,n one hand and farms size on the other hand are
inversely related.

It can be observed from Table — 5.1.3 that the ocbgtoundnut per acre on
the basis of different cost concepts is found tedbatively higher on conventional
farms compared to organic farms. Except the snaiinfholdings, the same
phenomenon is discernible among different size ggaf farms also and the cost
of cultivation for small farm holdings on organiarming is slightly higher. For
instance, on the basis of Cost +, e per acre cost on conventional holdings is
higher by 17 per cent than that on organic holdingsle on the basis of Cost —
C,, this difference goes up to 18 per cent. On oxgaoidings the proportion of
cost — A, Cost — A, Cost — B, Cost — B and Cost — €to total cost, i.e., Cost —
C, worked out to about 91 per cent, 91 per centp@4cent, 96 per cent and 98
per cent respectively. Similarly, on conventionaldngs these proportions
worked out to about 90 per cent, 91 per cent, 9ppt, 96 per cent and 96 per
cent respectively. A similar pattern with variatsoim the proportions could also be
observed among different size groups of farms &adher, it is to be noted that in
case of organic holdings, the proportions of défercosts to Cost —,n one
hand and farms size on the other hand are inverstdyed, whereas in case of
conventional holdings, the proportions of differensts to Cost —£on one hand

and farms size on the other hand are directlyedlat
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Table - 5.1.3

Different Types of Costs of Cultivation Per Farndder Acre for Groundnut

(Value in ')
Organic Farms Conventional Farms
Farm Size Per Farm Per Acre Per Farm Per Ac
Cost Ay
Small 61945 18609 52920 18054
Medium 125901 16857 136491 17959
Large 278275 14091 337333 19670
All Farms 140088 15622 157950 18808
Cost Ay
Small 61945 18609 53393 18215
Medium 125901 16857 138461 18219
Large 278275 14091 342314 19960
All Farms 140088 15622 160164 19072
Cost B,
Small 65819 19773 55812 19040
Medium 133816 17917 138608 18238
Large 283837 14373 344081 20063
All Farms 146024 16284 161427 19222
Cost B,
Small 65274 19609 56324 19215
Medium 133369 17857 146061 19219
Large 298025 15091 359464 20960
All Farms 149055 16622 168562 20072
Cost G
Small 68279 20512 58273 19880
Medium 138815 18586 144882 19063
Large 294814 14929 359510 20963
All Farms 151569 16902 168678 20086
Cost &
Small 67734 20348 58785 20055
Medium 138368 18526 152336 20044
Large 309002 15647 374893 21860
All farms 154600 17240 175813 20935
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5.2 Resource Use Pattern:

To ascertain the relative importance of differemguts in the cost structure,
an item-wise breakup of the total cost is compufdte details for organic and
conventional holdings on the basis of per farm ged acre for different size
groups of farms are presented in Table — 5.2.

It can be observed from the Table that the totak per acre on organic
farm holdings of the three selected crops viz.,dgadedgram and groundnut
worked out to¥ 21,549/-,% 7,717/- and® 17,903/- respectively, whereas on
conventional holding these values are worked ouietd 23,989/-3 8,468/- and
T 21,349/- which clearly showed that the cost of ication for conventional
holdings is higher by 11 per cent, 10 per cent Ehger cent compared to organic
farming households for the three selected cropgzectely.

Among different inputs, hired human labour, machiakour, farmyard
manure, pesticides, seed and bullock labour apgéaree predominant in the cost
structure for both Organic and Conventional farfosall the three selected crops.
In addition, fertiliser appeared to be predominargonventional farms only.

In case of organic paddy farms, apart from the i®gucosts, the
proportion of expenditure incurred on human labaegounts for about 32 per cent
of the total cost (Table — 5.2.1). This is followeg the proportion of expenditure
incurred on organic fertiliser (10 per cent), maehiabour (8 per cent), pesticide
(2 per cent), seed (2 per cent) etc. A similarguatiwith minor variations in the
proportions could be observed among different gizeips of farms. It could be
also observed that the proportion of expenditurdé@man labour to total cost has
exhibited a direct relationship with farm size. f&$ as the cost structure of the

organic redgram farms is concerned (Table — 5.2@3in the expenditure on
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Table - 5.2.1.1

Cost of CultivatiohPaddy Per Farm - Organic Farms (Value ir®’)
Small Medium Large All Farms
1 Human Labour 19143 44940 143450 54526
2 Bullock Labour 1222 244 2237 988
3 Machine Labour 5007 14203 29414 13772
4 Seed 1444 3588 8073 3669
5 Organic Fertilisers 7144 16690 36762 17070
6 Pesticides 1481 4049 7276 3731
7 Others 1512 4121 6162 3559
8 Interest on working capital 2309 1925 4380 2540
9 Depreciation 1982 2322 4455 2610
10 Rent Paid on Leased-in land 0 0 0 0
11 Interest on Fixed Capital 4131 4719 13257 6154
12 Rental Value of Owned Land 23809.09 56568.18 92338 59525
13 Imputed Value of Family Labour 1514 3311 4490 828
Total 70697 156680 393949 171025
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Table —5.2.1.2

Cost of Cultivation of Paddy Per Acre - Organicriar

(Value in %)
Small Medium Large All Farms
1 Human Labor 6030 5958 8029 6870
(27.08) (28.68) (36.41) (31.88)
385 32 125 124
2| Bullock Labour (1.73) (0.16) (0.57) (0.58)
3 Machine Labour 1577 1883 1646 1735
(7.08) (9.06) (7.47) (8.05)
4 Seed 455 476 452 462
(2.04) (2.29) (2.05) (2.15)
5 Organic Fertilisers 2250 2213 2058 2151
9 (10.11) (10.65) (9.33) (9.98)
6 Pesticides 466 537 407 470
(2.09) (2.58) (1.85) (2.18)
5 Others 476 546 345 448
(2.14) (2.63) (1.56) (2.08)
8 Interest on working capital 728 255 245 320
(3.27) (1.23) (1.11) (1.49)
9 Depreciation 624 308 249 329
(2.80) (1.48) (1.13) (1.53)
: . 0 0 0 0
10 Rent Paid on Leased-in land (0.00) (0.00) (0.00) (0.00)
. . 1301 626 742 775
11 Interest on Fixed Capital (5.84) (3.01) (3.37) (3.60)
7500 7500 7500 7500
12 Rental Value of Owned Land (33.68) (36.10) (34.01) (34.80)
. 477 439 251 363
13 Imputed Value of Family Labour (2.14) (2.11) (1.14) (1.68)
Total 22270 20773 22051 21549
(100.00) (100.00) (100.00) (100.00)
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Table —5.2.2.1

Cost of Cultivation of Paddy Per Farm - Converdidrarms

(Value in ®’)
Small Medium Large All Farms
1 Human Labour 27229 50447 108895 56004
2 Bullock Labour 1640 539 2111 1361
3 Machine Labour 6591 14411 31430 15616
4 Seed 2014 3915 8524 4326
5 Chemical Fertilisers 6225 13645 29490 14712
6 Pesticides 2871 5251 6467 4627
7 Others 2142 5139 5108 3963
8 Interest on working capital 3045 5834 12002 6288
9 Depreciation 2336 5280 11466 5678
10 Rent Paid on Leased-in land 2365 14646 1233( 8 927
11 Interest on Fixed Capital 4476 3404 12822 6177
12 Rental Value of Owned Land 27466 61511 13164 7685
13 Imputed Value of Family Labour 2146 3834 4784 134
Total 990548 187856 377075 197211
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Table —5.2.2.2

Cost of Cultivation of Paddy Per Acr€enventional Farms

(Value in?’)
Small Medium Large All Farms
1 Human Labour 7931 6561 6617 6812
(30.07) (26.85) (28.88) (28.40)
478 70 128 166
2 Bullock Labour (1.81) (0.29) (0.56) (0.69)
3 Machine Labour 1920 1874 1910 1900
(7.28) (7.67) (8.34) (7.92)
4 Seed 587 509 518 526
(2.22) (2.08) (2.26) (2.19)
6 Chemical Fertilisers 1813 1774 1792 1790
(6.88) (7.26) (7.82) (7.46)
7 Pesticides 836 683 393 563
(3.17) (2.80) (1.72) (2.35)
8 Others 624 668 310 482
(2.37) (2.74) (1.35) (2.01)
9 Interest on working capital 887 759 729 765
(3.36) (3.11) (3.18) (3.19)
10 Depreciation 680 687 697 691
(2.58) (2.81) (3.04) (2.88)
. . 689 1905 749 1129
11 Rent Paid on Leased-in land (2.61) (7.80) (3.27) (4.70)
. : 1304 443 779 751
12 Interest on Fixed Capital (4.94) (1.81) (3.40) (3.13)
8000 8000 8000 8000
13 Rental Value of Owned Land (30.33) (32.74) (34.91) (33.35)
. 625 499 291 415
14 Imputed Value of Family Labour (2.37) (2.04) (1.27) (1.73)
Total 26373 24432 22914 23989
(100.00) (100.00) (100.00) (100.00)
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human labour appeared to be predominant (30 pd) eed this is followed by
organic fertiliser (14 per cent), pesticides (8 pent), bullock labour (7 per cent),
machine labour (3 per cent) and seed (2 per cent).

With regard to organic groundnut farms (Table 2.%, again, the
expenditure on human labour constitutes about 88gx& of the total cost and it is
followed by seed (12 per cent), bullock labour é8 pent), organic fertiliser (7 per
cent), pesticides (6 per cent) and machine lakpe( cent).

On the other hand, in case of conventional farmhefthree selected crop
also, the proportion of expenditure to total cesturred on human labour is the
highest - 28 per cent, 29 per cent and 34 per t@ntpaddy, redgram and
groundnut respectively(Tables — 5.2.2, 5.2.4 ar26%. With regard to the other
components of total cost for conventional paddynfarthe expenditure on human
labour is followed by machine labour (8 per cef@itilisers (6 per cent), pesticides
(2 per cent), seed (2 per cent) and farm yard nea(fuper cent) etc. With regard
to the conventional redgram farms, the expenditurdhuman labour is followed
by fertiliser (11 per cent), pesticides (7 per gebullock labour (6 per cent),
farmyard manure (4 per cent), machine labour (3ceat) and seed (2 per cent).
With regard to the conventional groundnut farms, ékpenditure on human labour
is followed by pesticides (12 per cent), seed (&4 gent), bullock labour (7 per
cent), fertiliser (5 per cent) machine labour (4 pent) and farm yard manure (1
per cent).

The above analysis has revealed that the propodfoexpenditure on
organic fertilisers is higher for organic paddynfiar when compared with the
expenditure on fertilisers on conventional paddyn&a However, the total cost per

acre on organic farms is lower than that on coneaat farms due to the lower
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Table - 5.2.3.1

Cost of Cultivation of Redgram Per Farm - OrgaR&rms

(Value in ')
Small Medium Large All Farms
1 Human Labour 6519 18009 37752 19171
2 Bullock Labour 1384 3823 8763 4279
3 Machine Labour 615 1699 3895 1902
4 Seed 369 1019 2335 1141
5 Organic Fertilisers 2767 7645 17526 8558
6 Pesticides 1537 4247 9737 4755
7 Others 1384 3823 8763 4279
8 Interest on working capital 911 2517 5548 2755
9 Depreciation 525 1661 4101 1912
10 Rent Paid on Leased-in land 0 0 0 0
11 Interest on Fixed Capital 1127 791 1642 1157
12 Rental Value of Owned Land 3868 9121 20098 10199
13 Imputed Value of Family Labour 923 2548 5842 285
Total 21929 56904 126002 62961
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Table —5.2.3.2
Cost of Cultivation of Redgram Per Acre — Orgaracrits

(Value in ')
Small Medium Large All Farms
1 Human Labour 2106 2468 2348 2350
' (29.73) (31.65) (29.96) (30.45)
447 524 545 524
2. Bullock Labour (6.31) (6.72) (6.95) (6.80)
: 199 233 242 233
3. Machine Labour (2.80) (2.99) (3.09) (3.02
4 Seed 119 140 145 140
' (1.68) (1.79) (1.85) (1.81)
5 Organic Fertilisers 894 1048 1090 1049
' 9 (12.62) (13.44) (13.91) (13.59)
6 Pesticides 497 582 606 583
' (7.01) (7.46) (7.73) (7.55)
7 Others 447 524 545 524
' (6.31) (6.72) (6.95) (6.80)
8. Interest on working capital 294 345 345 338
(4.15) (4.42) (4.40) (4.38)
9. Depreciation 170 228 255 234
(2.39) (2.92) (3.25) (3.04)
. . 0 0 0 0
10. Rent Paid on Leased-in land (0.00) (0.00) (0.00) (0.00)
: . 364 108 102 142
11. Interest on Fixed Capital (5.14) (1.39) (1.30) (1.84)
1250 1250 1250 1250
12. Rental Value of Owned Land (17.64) (16.03) (15.95) (16.20)
. 298 349 363 350
13. Imputed Value of Family Labour (4.21) (4.48) (4.64) (4.53)
Total 7086 7798 7837 7717
(100.00) (100.00) (100.00) (100.00)
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Table -5.2.4.1
Cost of Cultivation of Redgram Per Farm — Converdld-arms

(Value in ')
Small Medium Large All Farms
1 Human Labour 8329 18672 36108 19612
2 Bullock Labour 1749 3963 7932 4217
3 Machine Labour 781 1761 3524 1875
4 Seed 471 1057 2095 1121
6 Chemical Fertilisers 4189 10770 17544 10417
7 Pesticides 1954 4404 8814 4688
8 Others 1749 3963 7932 4217
9 Interest on working capital 1201 2787 5247 2884
10 Depreciation 810 1812 3649 1936
11 Rent Paid on Leased-in land 879 2616 7902 3292
12 Interest on Fixed Capital 1381 767 1960 1201
13 Rental Value of Owned Land 4411 9430 18830 10093
14 Imputed Value of Family Labour 1204 2642 5288 228
Total 29108 64643 126825 68373
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Table —5.2.4.2
Cost of Cultivation of Redgram Per Acre — Convemgio Farms

(Value in ')
Small Medium Large All Farms
1 Human Labour 2360 2475 2397 2429
(28.61) (28.88) (28.47) (28.68)
496 525 527 522
2 Bullock Labour (6.01) (6.13) (6.25) 6.17)
. 221 233 234 232
3 Machine Labour (2.68) 2.72) (2.78) (2.74)
4 Seed 133 140 139 139
(1.62) (1.64) (1.65) (1.64)
5 Chemical Fertilisers 1187 1428 1165 1291
(14.39) (16.66) (13.83) (15.23)
6 Pesticides 554 584 585 581
(6.71) (6.81) (6.95) (6.86)
7 Others 496 525 527 522
(6.01) (6.13) (6.25) (6.17)
8 Interest on working capital 340 369 348 357
(4.13) (4.31) (4.14) (4.22)
9 Depreciation 230 240 242 240
(2.78) (2.80) (2.88) (2.83)
. . 249 347 525 408
10 Rent Paid on Leased-in land (3.02) (4.05) (6.23) (4.82)
. . 391 102 130 149
11 Interest on Fixed Capital (4.74) (1.19) (1.55) (1.76)
1250 1250 1250 1250
12 Rental Value of Owned Land (15.15) (14.59) (14.85) (14.76)
. 342 350 351 350
13 Imputed Value of Family Labour (4.14) (4.09) (4.17) (4.13)
Total 8249 8569 8419 8468
(100.00) (100.00) (100.00) (100.00)
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expenditure on other inputs. A similar picture wstight variations in proportions can
be observed with regard to the redgram and grouraisa.

A regression equation of the form of In L = In &+nX (where L = value of
hired human labour input per acre and X = farm sizacres) is fitted to examine the

relationship between farm size and labour-use.fifteel regression equations are:

Paddy:
InL=8.73+0.46InX  --—emee- Organic farms
InL=8.15+0.38InX e Conventional rfas
Redgram:
InL=091+0.19InX - Organic farms
InL=179+0.16InX  -=mmm- Conventional rfas
Groundnut:
InL=3.68+0.32InX - Organic farms
InL=2.11+0.24InX - Conventional rfas

The results of the regression equations have shdhwaidthe relationship
between farm size and expenditure on hired humboulais positive, which is in
conformity with our earlier observation. In caseanfjanic farms this coefficient is
found to be significant at 5 per cent level, whtlés significant at 5 to 10 per cent
probability levels on Conventional farms.

In order to examine the relationship between fama €X) and expenditure on
fertilizer per acre (F), regression equations asénmmated for both organic and
conventional farms. The estimated regression egpsare:

Paddy:
INF=713-043InX e Organic farms

INF=6.71-0.28InX  —mmmmmee Conventiorfarms
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Table —5.2.5.1
Cost of Cultivation of Groundnut Per Farm - Orgaiiarms

(Value in ®’)
Small Medium Large All Farms

1 Human Labour 26650 54151 118915 60069
2 Bullock Labour 5945 12080 26527 13400
3 Machine Labour 1435 2916 6403 3235
4 Seed 8815 17911 39333 19869
5 Organic Fertilisers 5125 10414 22868 11552
6 Pesticides 4613 9372 20581 10397
7 Others 3916 7956 17471 8826
8 Interest on working capital 3531 7175 15756 7959
9 Depreciation 1915 3926 10421 4781
10 Rent Paid on Leased-in land 0 0 0 0
11 Interest on Fixed Capital 3874 7915 5562 5936
12 Rental Value of Owned Land 3329 7468 19750 8967
13 Imputed Value of Family Labour 2460 4999 10977 54%

Total 71607 146282 314565 160534
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Table —5.2.5.2
Cost of Cultivation of Groundnut Per Acre - OrgaRarms

(Value in ')
Small Medium Large All Farms
1 Human Labour 8006 7251 6021 6699
(37.22) (37.02) (37.80) (37.42)
5 Bullock Labour 1786 1617 1343 1494
(8.30) (8.26) (8.43) (8.35)
. 431 390 324 361
3 Machine Labour (2.00) (1.99) (2.04) (2.01)
4 Seed 2648 2398 1992 2216
(12.31) (12.24) (12.50) (12.38)
5 Organic Fertilisers 1540 1394 1158 1288
9 (7.16) (7.12) (7.27) (7.20)
6 Pesticides 1386 1255 1042 1159
(6.44) (6.41) (6.54) (6.48)
7 Others 1176 1065 885 984
(5.47) (5.44) (5.55) (5.50)
8 Interest on working capital 1061 961 798 888
(4.93) (4.90) (5.01) (4.96)
9 Depreciation o575 526 528 533
P (2.67) (2.68) (3.31) (2.98)
. . 0 0 0 0
10 Rent Paid on Leased-in land (0.00) (0.00) (0.00) (0.00)
. . 1164 1060 282 662
11 Interest on Fixed Capital (5.41) (5.41) (1.77) (3.70)
1000 1000 1000 1000
12 Rental Value of Owned Land (4.65) (5.11) (6.28) (5.59)
. 739 669 556 618
13 Imputed Value of Family Labour (3.44) (3.42) (3.49) (3.45)
Total 21513 19587 15927 17903
(100.00) (100.00) (100.00) (100.00)
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Table -5.2.6.1
Cost of Cultivation of Groundnut Per Farm - Coiaml Farms

(Value in ')
Small Medium Large All Farms
1 Human Labour 20846 53147 130690 61421
2 Bullock Labour 3909 9965 24505 11516
3 Machine Labour 2389 6090 14975 7038
4 Seed 6804 17347 42656 20047
5 Chemical Fertilisers 4059 10349 25448 11960
6 Pesticides 7470 19044 46831 22009
7 Others 3257 8304 20420 9597
8 Interest on working capital 3046 7765 19095 8974
9 Depreciation 1141 4480 12713 5387
10 Rent Paid on Leased-in land 473 1971 4981 2214
11 Interest on Fixed Capital 2892 2117 6748 3477
12 Rental Value of Owned Land 2931 7600 17150 8398
13 Imputed Value of Family Labour 2461 6274 15429 2517
Total 61677 154453 381641 179290
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Cost of Cultivation of Groundnut Per Acre - Contiemal Farms

Table - 5.2.6.2

(Value in ®’)
Small Medium Large All Farms
1 Human Labour 7111 6993 7620 7314
(33.8) (34.41) (34.24) (34.26)
1333 1311 1429 1371
2 Bullock Labour (6.34) (6.45) (6.42) (6.42)
. 815 801 873 838
3 Machine Labour (3.87) (3.94) (3.92) (3.93)
4 Seed 2321 2282 2487 2387
(11.03) (11.23) (11.18) (11.18)
5 Chemical Fertilisers 1385 1362 1484 1424
(6.58) (6.70) (6.67) (6.67)
6 Pesticides 2548 2506 2731 2621
(12.11) (12.33) (12.27) (12.28)
v Others 1111 1093 1191 1143
(5.28) (5.38) (5.35) (5.35)
8 Interest on working capital 1039 1022 1113 1069
g cap (4.94) (5.03) (5.00) (5.01)
9 Depreciation 389 589 74l 642
(1.85) (2.90) (3.33) (3.00)
. : 161 259 290 264
10 Rent Paid on Leased-in land (0.77) (1.28) (1.31) (1.23)
. . 987 279 393 414
11 Interest on Fixed Capital (4.69) (1.37) (1.77) (1.94)
1000 1000 1000 1000
12 Rental Value of Owned Land (4.75) (4.92) (4.49) (4.68)
. 840 826 900 863
13 Imputed Value of Family Labour (3.99) (4.06) (4.04) (4.04)
Total 21041 20323 22253 21349
(100.00) (100.00) (100.00) (100.00)
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Redgram:
In F=3.68 + 0.13 InX
InF=1.79 - 0.08 InX
Groundnut:
INnF=4.13-0.17 InX

In F=3.19 + 0.27 InX

Organic farms

Convention&rms

Organic farms

Conventionérms

The results have indicated an inverse relationskigts between farm size and

per acre expenditure on fertilizers on both orgamd conventional farms with the

exception of organic redgram farms and conventigmalndnut farms. In both of

these, a positive relationship is exhibited. Howewehile the coefficient associated

with this variable (F) is found to be significaitaame per cent probability level in case

of organic farms, it is significant at 10 per cemtobability level in case of

conventional farms. These findings also collabaratiee earlier observations of

tabular analysis.

Similarly, a regression equation is fitted betwéams size(X) and per acre

expenditure on pesticides (P). The estimated regnegquations are :

Paddy:
In P =9.17 - 0.98 InX
In P =9.87 - 0.89 InX
Redgram:
InP =6.97 + 0.18 InX
In P =4.39 + 0.37 InX
Groundnut:
InP =-0.69 + 0.08 InX

In P =1.57 + 0.11 InX
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The results have indicated a positive and sigmticalationship between farm
size and per acre expenditure on pesticides inaasglgram and groundnut for both
organic and conventional farms. On the other handase of paddy, an inverse and
significant relationship is found between farm semed per acre expenditure on
pesticides.

Finally, to examine the relationship between faire @nd total cost (Cost -
C,) per acre, the regression equation of the fornCLa Ln a + b Ln X is estimated

and the estimated regression equations are:

Paddy:
InC=11.43-053InX - Organic fasm
INnC=1154+039InX - Convention&hrms
Redgram:
INC=1497+039InX  ——mmmee- Organic farms
INnC=1781+0.26InX  --mmmmmm- Convention&hrms
Groundnut:
INC=11.89+0.27InX - Organic farms
InC=10.17+0.18 InX -m-mmemeee- Convention&hrms

Both the regression coefficients are found to kgnicant at probability
levels ranging from one to 10 per cent, indicat@ndirect relationship between farm
size and total cost with the exception of organadqy, where-in an inverse

relationship is exhibited between these two.
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5.3 DIFFERENT TYPES OF COSTS

A break-up of total cost into different types ofst® viz., Prime cost,
Operational cost, Overhead cost, Paid-out cost lammited cost is must for wise
analysis of cost of cultivation in agricultural eoonic studies. Hence, an attempt is
made in this direction and the proportion of diéierr types of costs to total cost has
been computed for all the three selected cropgeesknted in Table — 5.3.

5.3.1 Prime Cost:

As cost — G also includes imputed values; it may not reprefietrue cost of
cultivation of the farmer. As prime cost includdispaid out expenses (represented by
Cost — A) and value of family labour excluding giation charges, it was considered
relevant for the purpose of the Study. It can bgeoled from Table — 5.3.1 that the
proportion of prime cost per farm and per acre anic paddy farms to total cost is
around 83 per cent and on conventional farms #&raaund 81 per cent. With slight
changes the same picture can be found in the dasmall farmers. In the case of
medium farmers the prime cost per acre is aroupdréent higher for organic farm
households than the conventional farm householoislaéfge farmers, the difference
is only around 2 per cent.

With regard to redgram, it can be seen from Tab%e3-2 that the proportion
of prime cost per acre and per farm on organic $atmtotal cost is around 81 per
cent and on conventional farms it is 83 per censizZ®-wise analysis shows that the
prime cost per acre and per farm on organic faonsrall, medium and large farms
is around 81 per cent, 78 per cent and 81 per rempiectively, while the same on
conventional farms are 82 per cent, 81 per cent8dnper cent respectively. Further,
prime cost per acre on conventional farms is ctasily higher than that on organic

farms.
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With regard to the groundnut, it is apparent fromblé — 5.3.3, that the
proportion of prime cost per farm and per acre aoic farms to total cost is around
78 per cent and on conventional farms it is arot@ger cent implying that the prime
cost on organic groundnut farms is 0.9 per cenelawan the conventional groundnut
farms. In the case of small farms, the prime cesabout five percent higher on
conventional farms than on the organic farms. éndhse of medium and large farms,
the prime cost per farm and per acre is around r2ceat and 0.56 per cent
respectively higher on conventional farms thandfganic farms.

5.3.2 Operational Cost

Operational cost includes expenditure on seedstiliZers, manures,
pesticides, hired human labour, bullock labour amathine labour. With regard to
paddy farms, it can be found (Table - 5.3.1) thatproportion of operational cost to
total cost per acre is 65.41 per cent on organmmgaand 61.51 per cent on the
conventional farms. With regard to small farmel® bperational cost per acre for
Organic farmers is 61 per cent and for Conventidaahers it is 59 per cent. With
regard to medium farmers, it is 67 per cent on miéarms and 61 per cent on
conventional farms. With regard to large farmetdsi67 per cent and 66 per cent
respectively for organic and conventional farms.céin be concluded that the
proportion of operational cost to total cost is émvon conventional farms than the
organic farms both at the aggregate level (all &jrand disaggregate level (by size-
wise).

As far as the redgram farming is considered, (Tal@e3.2) the proportion of
operational cost to total cost is around 3 per tegiter on conventional farms than
the organic farms. With regard to different farrmesgroups, the conventional farms

recorded a higher proportion of operational cogbtal cost by 0.39 per cent for small
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farms, 5.17 per cent for medium farms and 4.53gestt for large farms than the
organic farms.

As far as the groundnut farming is consideredbl@a5.3.3) the proportion of
operational cost to total cost is slightly morentiaper cent higher on conventional
farms compared to the organic farms. With regarditierent size groups of farms,
the conventional farms recorded higher operationabt per acre than the
corresponding size groups of organic farming.

5.3.3 Overhead Costs

The expenses like depreciation, water taxes, paitt for the leased-in land
and rental value of owned land come under overkeats. It can be observed that the
proportion of overhead cost to total cost is aro@nakr cent higher on conventional
paddy farms than the organic paddy farms. With netga different size groups of
farms, the conventional farms recorded higher progo of overhead cost to total
cost by 2.81 per cent for small farms, 3.81 pett éenmedium farms and 2.01 per
cent for large farms than the organic farms.

As far as the redgram farming is considered, tlopgnion of overhead cost
per acre and per farm to total cost is higher omveational farms by 0.91 per cent
than the organic farms. With regard to differeaesgroups of farms, the conventional
farms registered higher proportion of overheadsbgt2.45 per cent for small farms,
4.69 per cent for medium farms and 1.43 per cariafge farms.

As far as the groundnut farming is considered pttogortion of overhead cost
per acre and per farm to total cost is higher omveational farms by 1.60 per cent
than the organic farms. With regard to differeaesgroups of farms, the conventional

farms registered higher proportion of overhead tmgotal cost by 2.58 per cent for
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small farms, 3.51 per cent for medium farms and 2x&r cent for large farms than
the organic farms.
5.3.4 Paid-out Cost

One of the indicators of progressive farming ini@gture is higher proportion
of paid out costs in total cost. Paid-out costudels all the out of pocket expenses
incurred by the farmer on seed, fertilizers, pédtis, hired human labour and other
inputs. As far as the paddy farming is consideited, evident from Table - 5.3.1 that
the proportion of paid out cost to total cost pereaand per farm is higher for
conventional farms than the organic farms and tfierdnce is about 7 per cent. With
regard to different size groups of farms, the prapo of paid out cost to total cost is
much higher for medium and large conventional faamg the difference is about 10
per cent. With regard to small farms, the diffeebetween conventional and organic
farms in relation to the proportion of paid out tcts total cost is much lesser than
other size groups of farms and it is around 2 pet.c

As far as the redgram farming is considered, Tabt3.2 shows that the
proportion of paid out cost to total cost per aame per farm on conventional farms is
higher by about 5 per cent than organic farms. \WWatrard to different size groups of
farms, medium farms registered a higher proportibpaid out cost to total cost and
the difference is 9 per cent, whereas the small largke farms registered a lower
proportion and the difference is marginal.

As far as the groundnut farming is consideredait be observed from Table -
5.3.3, that the proportion of paid out cost to ltatast per acre and per farm on
conventional farms is higher by about 4 per ceantthe conventional farms. With
regard to different size groups of farms, the d#fee between conventional and

organic farms in relation to the proportion of padt cost to total cost, is much
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higher for medium farms (11 per cent ) and lowerdmall and large farms (2 per
cent and 1 per cent respectively).
5.3.5 Imputed Cost

The imputed cost on the other hand, includes inthbutdues of inputs owned
by the farmer such as depreciation, interest oedfigapital, rental value of owned
land and the value of family labour. As far asplagldy farming is considered, Table -
5.3.1 reveals that the proportion of imputed codbtal cost per acre and per farm is
higher on conventional farms than the organic faamd the difference is about 3 per
cent. With regard to different size groups of farthe difference is much higher for
medium farms (8 per cent) and lesser for smalllarge farms (about one per cent).

As far as the redgram farming is considered, &pparent from Table - 5.3.2
that the proportion of imputed cost to total cost acre and per farm on conventional
farms is higher by 2 per cent. With regard to dédfe size groups of farms,
conventional medium farms registered a higher difiee by 6 per cent than the small
farms (one per cent). Contrary to this, the coneaal large farms registered lower
proportion of imputed cost to total cost by margjyneompared to their counter parts.

As far as the groundnut farming is considereds gvident from Table - 5.3.3
that the conventional farms registered a highep@itton of imputed cost to total cost
per acre and per farm than the conventional faryn8 per cent. Farm size groups
wise analysis reveals that the conventional la@@en$ registered a much higher
proportion by 6 per cent when compared to the othee groups of farms i.e.,
conventional small and conventional medium farnig{Iper cent and 4.22 per cent

respectively).
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Different Types of Costs Per Farm and Per AcrdPfaldy

Table - 5.3.1

(Value in%’)
Organic Farms Conventional Farms
Farm Size Per Farm | Per Acre Per Farm  Per Farm
Prime Cost
Small 53468 16972 69228 20164
(82.12) (82.12) (80.43) (80.43)
Medium 123383 16767 143153 18618
(83.42) (83.42) (77.61) (77.61)
Large 307550 17639 308413 18742
(82.11) (82.11) (84.67) (84.67)
All Earms 133238 17754 155043 18859
(82.52) (82.52) (81.16) (81.16)
Operational Cost
Small 39411 12510 50782 14791
(60.53) (60.53) (59.00) (59.00)
Medium 98949 13446 111686 14525
(66.90) (66.90) (60.55) (60.55)
Large 252340 14472 231301 14498
(67.37) (67.37) (63.50) (65.50)
All Earms 105612 14073 117505 14293
(65.41) (65.41) (61.51) (61.51)
Overhead Cost
Small 18205 5778 26484 7714
(27.96) (27.96) (30.77) (30.77)
Medium 38855 5280 55483 7216
(26.27) (26.27) (30.08) (30.08)
Large 103078 5912 107564 6536
(27.52) (27.52) (29.53) (29.53)
All Earms 44031 5867 57272 6966
(27.27) (27.27) (29.98) (29.98)
Paid-out Cost
Small 43324 13752 59192 17241
(66.54) (66.54) (68.77) (68.77)
Medium 97041 13187 139852 18188
(65.61) (65.61) (75.82) (75.82)
Large 245748 14094 275193 16723
(65.61) (65.61) (75.55) (75.55)
All Earms 107760 14359 141040 17156
(66.74) (66.74) (73.83) (73.83)
Imputed Costs
Small 17690 5615 24384 7102
(27.17) (27.17) (28.33) (28.33)
Medium 31445 4273 53989 7022
(21.26) (21.26) (29.27) (29.27)
Large 75623 4337 73871 4489
(20.19) (20.19) (20.28) (20.28)
All Farms 36119 4813 48255 5870
(22.37) (22.37) (25.26) (25.26)
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Table — 5.3.2
Different Types of Costs Per Farm and Per AcreRfedgram

(Value in ')
Organic Farms Conventional Farms
Farm Size Per Farm | Per Acre Per Farm Per Acre
Prime Cost
Small 16920 5468 22814 6466
(81.34) (81.34) (82.28) (82.28)
Medium 43981 6027 51919 6882
(78.38) (78.38) (81.28) (81.28)
Large 100632 6259 101739 6754
9 (80.92) (80.92) (81.48) (81.48)
All Earms 50321 6168 55968 6932
(81.42) (81.42) (83.32) (83.32)
Operational Cost
Small 12229 3952 16409 4650
(58.79) (58.79) (59.18) (59.18)
Medium 33735 4623 41705 5528
(60.12) (60.12) (65.29) (65.29)
Large 79939 4972 85919 5704
9 (64.28) (64.28) (68.81) (68.81)
All Earms 37651 4615 43151 5345
(60.92) (60.92) (64.24) (64.24)
Overhead Cost
Small 5446 1760 7938 2250
(26.18) (26.18) (28.63) (28.63)
Medium 14657 2009 19681 2609
(26.12) (26.12) (30.81) (30.81)
Large 33478 2082 35399 2350
g (26.92) (26.92) (28.35) (28.35)
All Earms 17423 2135 18325 2270
(28.19) (28.19) (27.28) (27.28)
Paid out Cost
Small 14170 4579 19209 5444
(68.12) (68.12) (69.28) (69.28)
Medium 35407 4852 46106 6111
(63.10) (63.10) (72.18) (72.18)
Large 94402 5872 95046 6310
9 (75.91) (75.91) (76.12) (76.12)
All Earms 42107 5161 48975 6066
(68.13) (68.13) (72.91) (72.91)
Imputed Costs
Small 5433 1756 7539 2137
(26.12) (26.12) (27.19) (27.19)
Medium 12401 1699 18001 2386
(22.10) (22.10) (28.18) (28.18)
Large 26016 1618 25572 1698
g (20.92) (20.92) (20.48) (20.48)
All Earms 14159 1735 16934 2097
(22.91) (22.91) (25.21) (25.21)
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Table - 5.3.3

Different Types of Costs Per Farm and Per AcreGmundnut

(Value in ')
Organic Farms Conventional Farms
Farm Size Per Farm | Per Acre Per Farm| Per Acre
Prime Cost
Small 52236 15692 48274 16469
(77.12) (77.12) (82.12) (82.12)
Medium 110860 14843 125281 16484
(80.12) (80.12) (82.24) (82.24)
Large 250044 12662 305463 17812
(80.92) (80.92) (81.48) (81.48)
All Earms 120944 13487 139103 16564
(78.23) (78.23) (79.12) (79.12)
Operational Cost
Small 40769 12247 36023 12290
(60.19) (60.19) (61.28) (61.28)
Medium 80655 10799 90152 11862
(58.29) (58.29) (59.18) (59.18)
Large 189202 9581 254215 14823
(61.23) (61.23) (67.81) (67.81)
All Earms 96486 10759 117320 13970
(62.41) (62.41) (66.73) (66.73)
Overhead Cost
Small 18518 5563 17588 6000
(27.34) (27.34) (29.92) (29.92)
Medium 35713 4782 44665 5877
(25.81) (25.81) (29.32) (29.32)
Large 83801 4243 111043 6475
(27.12) (27.12) (29.62) (29.62)0
All Earms 41618 4641 50142 5971
(26.92) (26.92) (28.52) (28.52)
Paid-out Cost
Small 45450 13654 40515 13822
(67.10) (67.10) (68.92) (68.92)
Medium 88818 11892 114145 15019
(64.19) (64.19) (74.93) (74.93)
Large 227055 11497 279745 16312
(73.48) (73.48) (74.62) (74.62)
108498 12099 130102 15492
All Farms (70.18) (70.18) (74.00) (74.00)
Imputed Cost
Small 19155 5754 17295 5900
(28.28) (28.28) (29.42) (29.42)
Medium 29431 3940 38830 5109
(21.27) (21.27) (25.49) (25.49)
Large 65508 3317 100509 5861
(21.20) (21.20) (26.81) (26.81)
All Earms 36300 4048 46274 5510
(23.48) (23.48) (26.32) (26.32)
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5.4 RETURNS FROM FARMING:

The per acre returns from cultivation in both thetegories of farms are
analysed by calculating the following concepts @turns viz., gross returns, farm
business income, family labour income, farm investtmncome and net income. The
details for all the selected three crops viz. Paddyoundnut and Redgram are
presented in Tables — 5.4.

5.4.1 Gross Income:

Gross income per acre for all organic (paddy, rasgand groundnut) farmers
is¥ 30,221/-F 13646/- an& 26335/- respectively and for conventional farmeis
28,717/-% 12387/- an®& 24626/-respectively, which implies that the orgalarmers
are earning 5 per cent, 10 per cent and 7 per m@né income compared to the
conventional farmers of paddy, redgram and grouhdaxcept the large farmers of
groundnut and small farmers of redgram, all theogroups of farmers from organic
category are earning more income compared to toeinterparts in the conventional
category. Gross income per farm is also higherofganic category farms compared
to the conventional category farms. The size gnwige analysis also shows the same
picture though with slight variations in the amaurit can be concluded that the gross
income per acre as well as per farm is more foamig category among all the
sections of the farmers except small farmers oflpahd redgram.

5.4.2 Farm Business Income:

Farm business income represents returns to theefarand, family labour,
fixed capital and management. It is originated bgutting the Cost Aor A, as the
case may be, from the gross returns. A perusalableT— 5.4 reveals that the farm
business income per acre for organic farm$ i$568/-,¥ 7671/- ancR 10713/- for

the three selected crops respectively and it ipekécent, 26 per cent and 48 per cent
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higher than the conventional farm holdings. Thes giroup wise analysis exhibits a
more or less similar picture with slight variatiaom percentages except the small
farmers of redgram. The small farmers of organagram are getting lesser farm
business income compared with the other groupsrofdrs and with other crops of
farms also.

5.4.3 Family Labour Income:

Family labour income gives the return to the fantalyour and management of
the crop enterprise, which can be arrived at byudtag Cost — Bfrom gross returns.
A keen observation of the Table - 5.4 also revéas the family labour income per
acre is positive for both the organic and convergtidarmers and registered &s
9,068/-% 6,421/- an& 9,713/- for the selected three Organic crops sy and?
5,895/-,% 4,417/- ank 4,554/- for the selected three conventional créfpsan also
be found that for all size groups of farmers of sleéected crops in both organic and
conventional category registered a profitable fgnf@lbour income except for the
small farmers of redgram. The small farmers of radg on both organic and
conventional category registered a positive farfdlyour income, but the farmers of
organic redgram are getting lesser amount of falabpur income.

5.4.4 Farm Investment Income:

Farm investment income represents income retaindd the farmer for his
investment and it comprises of the rental valuewh land, interest on own fixed
capital and returns to the management. The farmestmvent income per acre for
organic farmers is reported &16,981/-,%¥ 7,463/- and® 10,757/- for the three
selected crops respectively, while iRid4,231/-3 5,466/- an& 5,105/- respectively

for conventional category farmers, which reveatg tirganic farmers in the study
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Table-5.4.1

Different Types of Returns from Cultivation of Pgdd

(Value in ?’)
Organic Farms Conventional Farms
Farm Size Per Farm Per Acre  Per Fa‘rm Per Acre

Gross Returns
Small 91485 28818 98648 28733
Medium 230059 30502 224917 29252
Large 543533 30424 4665771 28353
All Farms 239854 30221 236085 28717
Farm Business Income
Small 51699 16128 42189 12288
Medium 142032 18342 105805 13761
Large 307456 16693 238755 14509
All Farms 140797 16568 114232 1389%
Family Labour Income
Small 27889 8628 14722 4288
Medium 85464 10842 44294 5761
Large 173464 9193 107107 6509
All Farms 81272 9068 48464 5895
Farm Investment Income
Small 54315 16952 73863 12966
Medium 143441 18342 10033¢ 13705
Large 316223 17184 258194 14997
All Farms 144071 16981 197917 14231
Net Income
Small 26375 8151 12576 3663
Medium 82153 10403 40460 5262
Large 168974 8942 102324 6218
All Farms 78392 8706 45051 5480
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Table - 5.4.2

Different Types of Returns from Cultivation of Redm

(Value irk’)

Organic Farms

Conventional Farm

Farm Size Per Farm Per Acre  Per Fa‘rm Per A
Gross Returns
Small 39369 12721 49065 13905
Medium 98467 13494 90624 12013
Large 224639 13971 186191 12360
All Farms 111338 13646 100012 123871
Farm Business Income
Small 23358 7548 26954 7639
Medium 54024 7403 38819 5146
Large 126219 7850 85444 5672
All Farms 62586 7671 45755 5667
Family Labour Income
Small 19490 6298 22543 6389
Medium 44902 6153 29389 3896
Large 106121 6600 66615 4422
All Farms 52387 6421 35662 4417
Farm Investment Income
Small 23563 7614 31250 7689
Medium 52266 7403 38417 4897
Large 122019 7589 120780 5451
All Farms 60890 7463 93027 5466
Net Income
Small 18567 6000 21338 6047
Medium 42354 5804 26747 3545
Large 100279 6237 61327 4071
All Farms 49534 6071 32840 4067
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Table —5.4.3

Different Types of Returns from Cultivation of Gralnut
(Value in'?’)

Organic Farms Conventional Farms
Farm Size Per Farm Per Acre  Per Fa‘rm Per Acre

Gross Returns
Small 103260 31022 70350 24000
Medium 205032 27454 183177 24102
Large 483088 24460 432075 25194
All Farms 236145 26335 20680§ 24626
Farm Business Income
Small 41315 12413 16957 5785
Medium 79131 10597 44716 5884
Large 204813 10369 89761 5234
All Farms 96057 10713 46644 5554
Family Labour Income
Small 37986 11413 14026 4785
Medium 71663 9597 37116 4884
Large 185063 9369 72611 4234
All Farms 87090 9713 38246 4554
Farm Investment Income
Small 42729 12838 26948 5932
Medium 82047 10597 43309 5337
Large 199398 10095 208463 4728
All Farms 96448 10757 181378 5105
Net Income
Small 35526 10674 11565 3945
Medium 66664 8928 30842 4058
Large 174086 8813 57182 3334
All Farms 81545 9095 30995 3691
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area are getting 16 per cent, 27 per cent and 53¢ higher farm investment
incomes compared to their counterparts. It can laésfound from the Table that the
farm investment income for all the size-groups #@ordall the three crops is found to
be higher for organic category except for the srfainers of redgram. The farm
investment income of the small farmers of orgaredgram is lower than small
farmers of conventional redgram and the differeisceegistered ag 75/- (0.97 per
cent), which is a very negligible amount.

5.4.5 Net Income:

Net income indicates the profit or loss from farosimess. It is the residual of
gross income after deducting total cost viz., Go€ from it. A close observation of
the Table — 5.4 reveals that the farmers of a# gioups of the selected crops under
both organic and conventional category are getpiradits, but the profits earned by
the organic farmers are higher by 37 per cent, &cpent and 59 per cent for the
selected crops respectively. A more or less sinpiature can be seen from the
analysis of different size groups of farms on bdike organic and conventional
category of the selected crops except for the sfaathers of redgram. The small
farmers of organic redgram are getting lower psofir net incomes than their
counterpart b 47/- (0.77 per cent), which is a very negligibheaunt.

On the basis of the preceding analysis, it candoeladed that farmers of both
organic and conventional categories of all the srage getting benefited with regard
to the various standard concepts of returns emgl@ayel analysed in this Study. It
can also be seen that the small size farmers @nargcategory of the redgram are
getting lesser profits than their counterparts. theo important observation that can
be made from the analysis is that the organic giounfarmers of large farm size

group are getting lesser profits than their coyads.
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SECTION -1l

While Section — | has dealt with costs and retuwinsrganic farming vis-a-vis
conventional farming and concluded that the orgdarmers are accruing higher
income compared to the conventional farmers, amgdt is made in Section — Il to
analyse the experiences and perceptions of ordamers to elicit information on (i)
advantages or otherwise of organic farming, (@)impact on the village economy and
social institutions of the village community, (ikly whom they were motivated to go
in for organic farming,(iv) the impact of organ&riing on environment etc.

It is heartening to note that as many as 18 pdrlre been adopting organic
farming since 2001 and all of them have been camtgmorganic farming to date (see
Table — 5.5). Despite this fact about 15 per cétitem have switched over to organic
farming only in 2005 and all the selected orgaamierfers have crossed the gestation
period of three years and reaping the benefitsgdrac farming.

A glance at Table — 5.6 reveals that electronicienbds more impact on the
switching over to organic farming as it is evidéram the fact that it motivated
around 21 per cent of the total sample farmergvadld by village cooperative (19 per
cent), print media (17 per cent), village leaddrs per cent), Agricultural Extension
workers (15 per cent) and fellow farmers (13 penticeSlight variations in the
percentages, can be found at the crop level aisadyso.

It is distressing to note that out of the seleabedanic farmers none has
reported that he has obtained certification, thoaghmany as 62 per cent have
reported that they have taken up organic farmingd@l. The sample farmers of the
study area based on their experience in organigifig reported some advantages of
organic farming which are correlated with the resof the earlier studies. Around 34

per cent of them reported that the fertility ofl $@ibeing increased because of organic
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Table - 5.5

Details of Experience in Organic Farming: Crop-wise

S. No. Year Paddy Redgram Groundnut Total

32 17 13 62

L. 2001 (21.33) (17.00) (13.00) (17.72)
33 19 18 70

2. 2002 (22.00) (19.00) (18.00) (20.00)
24 25 22 71

3. 2003 (16.00) (25.00) (22.00) (20.28)
36 26 31 93

4. 2004 (24.00) (26.00) (31.00) (26.58)
25 13 16 54

5. | 2005 (16.67) (13.00) (16.00) (15.42)
Total 150 100 100 350

(100.00) (100.00) (100.00) (100.00)
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Table - 5.6
Agency or Person Who Recommended Organic Farmirgp-@ise

al

S. No.| Name of the Agency  Paddyj Redgram  Groungnut  Tot

_ 24 16 12 52

1. | Extension Worker (16.00) (16.00) (12.00) (14.86)
2. | Fellow Farmer 21 ) . Ay

: (14.00) | (9.00) | (14.00) | (12.57)
. 29 11 13 53

3. | Village Leader (19.33) (11.00) (13.00) (15.14)
_ . 12 29 26 67

4. | Village Co-operative (8.00) (29.00) (26.00) (19.14)
_ : 28 13 18 59

5. | Print Media (18.66) (13.00) (18.00) (16.86)
. . 36 22 17 73

6. | Electronic Media (24.00) (22.00) (17.00) (21.43)
Total 150 " ot "y

(100.00) | (100.00) | (100.00) | (100.00)
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farming. In addition, around 37 per cent of theporged that the cost of cultivation

has come down due to non-usage of chemical femdid~urther around 15 per cent of
them reported that the organic produce is goodhéalth, while another 13 per cent of
them have reported that they are getting higher @ttant returns from organic

farming (see Table — 5.7).

With regard to the certification for organic produdhe sample farmers
expressed that they are not getting certificatantlieir organic produce. The reasons
as expressed are, it is of highly expensive (66 quart), followed by lack of
information on the certification process (27 pemtg@nd small size of farm holdings
(6.58 per cent). The crop wise results with regaodihis aspect have been presented
in Table — 5.8.

When information was elicited as to other probleaisiost all of them
reported that they have been facing problems inketizng their produce as their
product lacks with certification. All of them reped difficulties in certification. The

details can be observed in Table —5.9.

Suggestions as made by the sample farmers to exgmuwrganic farming
have been presented in Table — 5.10. It can benaasdrom the Table that all the
sample farmers suggested that the organic farmiigspread, if the govt. provides
subsidies on organic inputs and support for gettiagification and marketing the
produce. In addition, they suggested that any feahsupport from the agricultural
line department will also be quite helpful for thefs a whole, the farmers felt that it

is in the hands of govt. to encourage the orgamming on a wider scale.
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Table — 5.7
Advantages of Organic Farming

al

S. No. Advantage Paddy Redgram  Groundnut  Tot
119
. . 45 33 41
1. | Increases the Soil Fertility (30.00) (33.00) (41.00) (34.00)
130
. 49 46 35
2. | Lower Cost of Production (32.67) (46.00) (35.00) (37.14)
54
35 4 15
3. | Good for Health (23.33) (4.00) (15.00) (15.43)
47
. . 21 17 9
4. | Yield is Constant Higher (14.00) (17.00) (9.00) (13.43)
Total 150 100 100 350
(100.00)| (100.00) | (100.00) | (100.00)
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Table — 5.8

Reasons for not getting Certification for OrganiodRice

S. No. Reason Paddy Redgram  GroundnufTotal
1. | Highly expensive 9 1 65 est
' (63.33) | (71.00) | (65.00) | (66.00)
o . 45 23 28 96
2. | Lack of sufficient information (30.00) (23.00) (28.00) | (27.42)
10 6 7 23
3. | Small of farm 6.67) | (6.00) | (7.00) | (6.58)
Total 150 100 100 350
(100.00) | (100.00) | (100.00) | (100.00)
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Table - 5.9

Problems of Sample Farmers in Organic Farming

S. No. Problem Paddy Redgram GroundnutTotal
. 143 92 97 332
1. | Marketing the produce (95.33) | (92.00) | (97.00) | (94.85)
5 Difficulty in getting 150 100 100 350
" | certification (100.00) | (100.00) | (100.00) | (100.00)
3. | Lack of govt. support 150 100 100 350
' govt. supp (100.00) | (100.00) | (100.00) | (100.00)
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Table —5.10

Suggestions Provided by Organic Farmers for an

Effective Spread of Organic Farming

S. No. Suggestions Paddy Redgram  Groundndtotal
1 Subsidies of Organic Inputs 140 85 89 314
" | (Vermi Compost) (93.34) (85.00) (89.00) | (89.71)
5 Govt. Support for 150 100 100 350
" | Certification and Marketing | (100.00) | (100.00) | (100.00) | (100.00)
3 Agriculture Line dept. for 150 100 100 350
" | Technical Support (100.00) | (100.00) | (100.00) | (100.00)
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SUMMARY:

v" The cost of paddy per farm and per acre on theslmdsiifferent cost concepts
is found to be relatively higher on conventionainfa compared to organic
farms. The same phenomenon is discernible amorfgrelit size groups of
farms also.

v Further, it is to be noted that in case of orgapaddy holdings, the
proportions of different costs to Cost>-and farms size are directly related,
whereas in case of conventional holdings, the ptapw of different costs to
Cost — G are inversely related.

v' The cost of redgram per farm and per acre on thsés baf different cost
concepts is found to be relatively higher on cotesal farms compared to
organic farms. The same phenomenon is discernilsleng different size
groups of farms also. Further, it is to be noteat tn case of organic holdings,
the proportions of different costs to Cost »-d&Ce directly related, whereas in
case of conventional holdings, the proportionsitiecent cost s to Cost —,C
are inversely related.

v" The cost of groundnut per acre on the basis oéuifft cost concepts is found
to be relatively higher on conventional farms cormepato organic farms.
Except the small farm holdings, the same phenoménaliscernible among
different size groups of farms also and the costuitivation for small farm
holdings on organic farming is slightly higher.dase of organic holdings, the
proportions of different costs to Cost - &hd farms size are inversely related,
whereas in case of conventional holdings, thesequtions are directly

related.
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v' The farmers of all size groups of the selected £napder both organic and
conventional category are getting profits, but phefits earned by the organic
farmers are higher by 37 per cent, 33 per cents@npler cent for the selected
crops respectively. A more or less similar pictwan be seen from the
analysis of different size groups of farms on kb# organic and conventional
category of the selected crops except for the sfaathers of redgram. The
small farmers of organic redgram are getting loprefits or net incomes than
their counterpart b§ 47/- (0.77 per cent), which is a very negligibhecant.

v" When perceptions of organic farmers were elicitedaatheir experiences in
organic farming, certification, problems they enumn with etc., it is
heartening to note that as many as 18 per cent bege adopting organic
farming since 2001 and all of them have been camtgit to date. Despite
this fact, about 15 per cent of them have switcbeer to organic farming
only in 2005 and all the selected organic farmexgehcrossed the gestation
period of three years and have been reaping thefibeeof organic farming.

v Electronic media has more impact on the switchingrdo organic farming ,
as it is evident from the fact that it motivatedwrd 21 per cent of the total
sample farmers, followed by village cooperative &9 cent), print media (17
per cent), village leaders (15 per cent), agricaltextension workers (15 per
cent) and fellow farmers (13 per cent). Slight aaons in the percentages, can
be found at the crop level analysis also.

v It is distressing to note that out of the seleateganic farmers none has
reported that he has obtained certification, thomgimy of them have reported
that they have taken organic farming as early &0bil. The sample farmers

of the study area based on their experience innezgarming reported some
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advantages of organic farming which are correlatéth the results of the
earlier studies. Around 34 per cent of them repbitt@t the fertility of soil has
increased. In addition, around 37 per cent of tmeported that the cost of
cultivation has come down due to non-usage of cbanfertilisers. Further,
around 15 per cent of them reported that the ocganbduce is good for
health, while another 13 per cent of them repotted they are getting higher
and constant returns from organic farming.

With regard to the certification for organic proédudhey expressed, that
certification is highly expensive (66 per cent))Jdwed by lack of information
on the certification process (27 per cent) and ksned of farm holdings (7 per
cent).

When information was elicited as to other probleraknost all of them
reported that they have been facing problems irketing their produce as
their product lacks certification.

All the sample farmers suggested that the orgaammihg will spread if the
government provides some subsidies on organic snpatl support them in
getting certification and enable them to marketrtpeoduce at remunerative
prices. In addition, they suggested that any teainsupport from the
agricultural line department will also be of quitelp for them. As a whole,
the farmers felt that it is in the hands of goveenito encourage the organic
farming on a wider scale.

On the basis of the preceding analysis, it candoeladed that farmers of both
organic and conventional farmers are getting b&fwith regard to the
various standard concepts of returns employed aatysed in this Study. It

can also be seen that the small farmers of orgadigram, are getting lower
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profits compared their counterparts. Another imgatrobservation that can be
made from the analysis is that organic groundnuhéas of large farm size
group are getting lower profits compared their deyrarts. Based on these
conclusions, it could not be generalised that thgamic farmers are more
efficient both technically and allocatively compéréo the conventional

farmers.
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ECONOMIC EFFICIENCY OF ORGANIC FARMING VIS-A-VIS
CONVENTIONAL FARMING

Analysis presented in Chapter — V has revealedth®aintensity of input-use
is higher in conventional farming compared to ofgdarming. Now an attempt is
made in this Chapter to examine the economic efficy of organic farming vis-a-vis
conventional farming. This Chapter is divided inkwee sections Section — | deals
with Stochastic Frontier Production Function (SEP&¢ction — Il deals with Data
Envelopment Analysis (Computer) Programme (DEAPHjlevSection — Il deals
with Factors Determining Technical Efficiency.

SECTION -1

The measurement of the productive efficiency adranfrelative to other farms
or to the “best practice” in an industry has longe of interest to agricultural
economists. Much empirical work has centered orenf@got and partial measures of
productivity, such as yield per hectare, output yudt of labour, etc. Farrell (1957)
suggested a method of measuring the technicalegifig of a firm in an industry by
estimating the production function of firms whicte &fully-efficient (i.e., a frontier
production function).

Subsequently, some research studies have appliddesended Farrell’s
ideas. These studies may be broadly divided intogmups according to the method
chosen to estimate the frontier production fungtan., mathematical programming
versus econometric estimation. Debate still comtsnover which approach is the most
appropriate method to use. The answer often depemqis the application

considered. The mathematical programming appraadfoimtier estimation is usually

! Farrell, M.J. (1957), “The Measurement of ProdeetEfficiency”, Journal of the Royal Statistical
Society, A CXX, Part 3, 253-290.
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termed Data Envelopment Analysis (DEA). Coelli(1F98utlines the methodology,
of estimation and the limitations of DEA.

Primary criticism of the DEA approach is that measuwent errors can have
larger influence upon the shape and positioninghef estimated frontier. Aigner,
Lovell and Schmidt (1977)nd Meeusen and Van den Broeck (197dependently
proposed the stochastic frontier production functio account for the presence of
measurement production functions. Stochastic feorgroduction functions have two
error terms, one to account for the existence dirteal inefficiency of production
and the other to account for factors such as measnt error in the output variable,
and the combined effects of unobserved inputs aduymtion. This favourable
property of stochastic frontier production fronsieome with a price, namely, that the
functional form of the production function and distitional assumptions of the two
error terms must be explicitly specified. Bauer9@P and Greene (1993)present
comprehensive reviews of the econometric estimatibfrontiers. Coelli (19953)

also outlines models and application of Stochdatimtier Production Functions.

In the agricultural economics literature, the sastit frontier (econometric)

approach has generally been preferred. This isgiiglbassociated with a number of

2 Coelli, T.J. (1995), “Estimators and HypothesistBefor a Stochastic: A Monte Carlo Analysis”,
Journal of Productivity Analysis, 6, 247-268.

% Aigner, D.J., Lovell, C.AKK. and Schmidt, P. (197 Formulation and Estimation of Stochastic
Frontier Production Function ModelsJournal of Econometrics, 6 , 21-37.

* Meeusen, W. and J. van den Broeck (1977), “Efficy Estimation from Cobb-Douglas Production
Functions with Composed Errofhiternational Economic Review, 18, 435-444.

®> Bauer, P.W.(1990), “Rewcent Developments in therBmetric Estimation of Frontiers”, Journal of
Econometrics, 46, 39-56.

® Greene, W.H. (1993), “The Econometric ApproactEfficiency Analysis”, in Fried, H.O., C.A.K.
Lovell and S.S. Schmidt(eds)The Measurement of Productive Efficiency: Techniques and
Applications, Oxford University Press, New York, pp. 68-119.

" Coelli, T.J. (1995a), “Recent Developments in F@nEstimation and Efficiency Measurement”,
Australian Journal of Agriculture Economics, 39, 219-245.
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factors. The assumption that all deviations frore flontier are associated with
inefficiency, as assumed in DEA, is difficult tocapt, given the inherent variability
of agricultural production, due to weather, firpests, diseases, etc. Further, as many
farms are small family-owned operations, the kegpafi accurate records is not
always a priority. Thus much available data on pobdn are likely to be subject to

measurement errors.

There have been many applications of frontier petida functions to
agricultural industries over the years. Battes®2)0and Bravo Ureta and Pinherio
(1993 have provided a survey of applications in agrioalk economics, the latter
giving particular attention to applications in dy@ng countries. Bravo-Ureta and
Pinherio (1993) also have drawn attention to those application&hviattempt to
investigate the relationship between technicatifficies and various socio-economic
variables, such as age and level of educationeofaimer, farm size and utilization of
extension services. The identification of thosetdex which influence the level of
technical efficiencies of farmers is, undoubtediyaluable exercise. The information
provided may be of significant use to policy makattempting to raise the average
level of farmer efficiency. Most of the applicat®rwhich seek to explain the
differences in technical efficiencies of farmers ws two-stage approach. The first
stage involves the estimation of a stochastic feonproduction function and the

prediction of farm-level technical inefficiency eéits (or technical efficiencies). In

8 Battese, G.E.(1992), “Frontier Production Funatiand Technical Efficiency: A Survey of Empirical
Applications in Agricultural EconomicsAgricultural Economics, 7, 185-208.

° Bravo-Ureta, B.E. and A.E.Pinheiro (1993), “Eféincy Analysis of Developing Country Agriculture:
A Review of the Frontier Function Literature8gricultural and Resource Economic Review, 22, 88-
101.

19 pid.
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the second stage, these predicted technical irmafiy effects (or technical
efficiencies) are related to farmer-specific fastarsing ordinary least squares
regression. This approach appears to have beérufiesi by Kalirajan (198%)and
has since been used by a larger number of agmatigonomists. Prominent among
them are the studies of Parikh and Shah (¥894umbhakar, Ghosh and
Mcguckin(1991)3, Reifscheider and Stevenson(1991Huang and Lui(19943 and
Battese and Coelli (199%.Most recently, in the context of Indian Agricukur
studies by C Ramasangyal. (2003)" and D K Charyulu (20165 have specified the
stochastic frontiers and models for technical mefhcy effects and simultaneously
estimate all parameters involved. This one-stageo@eh is less objectionable from a
statistical point of view and is expected to leadntore efficient inference with

respect to the parameters involved.
1.1 THE STOCHASTIC FRONTIER AND EFFICIENCY MODEL

The Stochastic Frontier Production Function (SAMBYlel which specify for

the farming operations in a given farm categorgsigollows:

! Kalirajan, K.P. (1981), “An Econometric Analysi§ ¥ield Variability in Paddy Production”,
Canadian Journal of Agricultural Economics, 29,283-294.

12 parikh, A. and K.Shah(1994), “ Measurement of Tézdl efficiency in the North West Frontier
Provience of PakistanJournal of Agricultural Economics, 45, 132-138.

13 Kumbhakar, S.C., S.Ghosh and J.T.McGuckin (1994 Generalised Production Frontier Approach
for Estimating Determinants of Inefficiency in Ul&iry Farms”, Journal of Business and
Economic Statistics, 9,279-286.

14 Reifschneider, D. and R. Stevenson (1991), “SyatenDepartures from the Frontier: A Framework
for the Analysis of Firm Inefficiency\nternational Economic Review, 32, 715-723.

* Huang, C.J. and J-T. Liu (1994), “Estimation ofNan-neutral Stochastic Frontier Production
Function”,Journal of Productivity Analysis, 4, 171-180.

16 Coelli, T.J(1995b), “A Monte Carlo Analysis of tHgtochastic Frontier Production Function”,
Journal of Productivity Analysis, 6, 247-268.

1 Ramsamy, Cet al., (2003) “Hybrid Rice in Tamil Nadu Evaluation of fRgers’ Experience”
Economic and political Weekly, June 21 2003, pp.2509-2512.

18 Kurma Charyulu D and Subho Biswas (2010), “Econenaind Efficiency of Organic Farming vis-
a-vis Conventional Farming in IndiaNorking Paper No. 2010-04-03, CMA, [IM Ahmadabad,
April 2010
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In(Y) = fo + piin(Land) + goIn(HL) + psIn(TL) + p4(Seed) +4sIn(OF) + f6In(OP)

+pAn(CS) + U -V

In represents the natural logarithm(i.e., to base e).
Y represents the total value of output &) from the crop which are grown.'
Land represents the total area of cropped land (in #\cre

HL represents the total quantity of human labour iffarand hired labourers)

measured in value terms ().

TL represents the total amount of bullock and maclaheur (owned and hired) (in
‘).

Seed represents value of Seed (f):

OF represents amount of organic fertilisers () ‘in case of organic farms and

amount of chemical fertilizers in case of convamiilofarms.

OP represents the amount of organic pesticides¥()nin case of organic farms and

amount on synthetic pesticides in case of conveatitarms.

CS represents the amount on capital servicesinwhich include depreciation on

farm assets and interest on working capital.

The Vs are assumed to be independently and identic@lyilmited random errors,

havingN (0, ¢°) distribution; and
The Us are non-negative random variables, called teahnifficiency effects,

associated with the technical efficiency of producbf the farmers involved.

The technical efficiencies under the above mentamssumptions for organic

farmers and conventional farmers and the paramefeitse Model are estimated by
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the method of maximum likelihood, using the comppi®gram, FRONTIER version
4.1 Coelli, (1992, 19943

The results of the estimated SFPF for the seleatgdnic and conventional
farms are presented in Tables — 6.1 to 6.3. In chegganic paddy farms, coefficients
of all the inputs with few exceptions, have regmstethe expected signs with a priori
economic logic (Table — 6.1.1). Most of these dogdhts are found to be statistically
significant at probability levels ranging from otte10 per cent. Only the coefficients
associated with traction labour and organic peiin the medium farms function
are negative. However, these coefficients are fdortgk not significant even ten per
cent probability level. The results show that tle acre output in organic farms is
positively related to coefficient of organic fetérs, pesticides, human labour, seed,

capital services incurred in production.

The significant value ofy indicates that the difference between observed
output and actual output is not only due to factibvat are beyond the farmer’s
control, but also due to some technical inefficienthe value ofy (0.93) signifies
that 93 per cent of the difference in observed thiedfrontier output is primarily due
to factors which are under the control of the fariiff®e mean technical efficiency of
organic farms is estimated as 93 per cent. Thidi@spusing the existing inputs in an

efficient manner, the organic farms can increaseotltput by seven per cent.

In case of conventional paddy farms (Table — 6,1c@gfficients of all the
inputs with few exceptions have registered the tp@sisigns. Most of these

coefficients are statistically significant at prbiay levels ranging from one to ten

19 Coelli, T.J.(1994) A Guide to FRONTIER/ersion 4.1: A Computer Programme for Stochastic
Frontier Production and Cost Function Estimation, mimeo, Department of Econometrics,
University of New England, Armidale, pp.32.
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per cent. Only the coefficients associated withtlsgtic pesticides in small farms and
capital services in medium farms are found to bgatiee. However, both these
coefficients are found to be not significant evemea per cent probability level. The
results show that the per acre output in conveatiéarms is positively related to

fertilizers, pesticides, human labour, seed, chpéevices incurred in production.

The significant value ofy indicates that the difference between observed
output and actual output is not only due to factibvat are beyond the farmer’s
control, but also due to some technical inefficienthe value ofy (0.95) signifies
that 95 per cent of the difference in observed thedfrontier output is primarily due
to factors, which are under the control of the farifthe mean technical efficiency of
organic farms is estimated as 89 per cent. Thidi@spusing the existing inputs in an

efficient manner, the organic farms can increaseotitput by 11 per cent.

A comparison of organic and conventional farm fiond revealed that the
elasticity coefficients of different variables inost of the functions are relatively
higher in conventional farms than organic farmsadidition, the technical efficiency

is found to be relatively higher in organic farnsscempared to conventional farms.
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Table 6.1.1
Estimated Frontier Equation for Paddy — Organiarteas

Coefficients Small Farms MFe‘,idrlrlTJ]rSn Large Farms All Farms

Constant 1.33 4.11 9.39 0.051
(1.33) (4.13) (37.77) (9.53)

Land 0.27 0.14 0.67* 0.37*
(0.38) (-0.10) (15.66) (5.31)

Human Labour 0.49* 0.48 0.25 0.33
(6.71) (3.58) (2.71) (2.28)
Traction Labour 0.485* -0.015 0.287** 0.161%*
(7.43) (-0.023) (2.05) (1.98)

Seed 0.184 0.32 0.12% 0.21*
(2.05) (3.04) (2.23) (3.19)

Organic Fertilisers 0.18 0.33 0.10%* 0.32%
9 (3.12) (2.42) (2.99) (5.67)
Oraanic Pesticides | 0-027* -0.019 0.012 0.004*
g (1.93) (-0.065) (2.12) (3.69)
Capital Services 0.058 0.001 0.086*** 0.019
P (2.34) (2.09) (2.00) (2.54)

2 0.018* 0.011* 0.004* 0.011*
G (5.37) (3.20) (2.66) (2.89)
0.89* 0.92* 0.95* 0.93*

Y (5.68) (3.90) (6.23) (2.07)

Log-likelihood -67.97 -94.38 -56.95 -161.99

Mean TE 0.90 0.91 0.94 0.93
N 55 66 29 150

Numbers in parentheses are the t-statistics

* ** and *** denote that the coefficients are sidinant at 1 per cent, 5 per cent and 10 per cesagtively.
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Table - 6.1.2

Estimated Frontier Equation for Paddy — ConventiGiaamers

Coefficients Small Farms| Medium Farm Large Farms All Farm

Constant 8.32 23.81 3.1 8.05
onstan (9.04) (23.87) (6.08) (8.41)
Land 0.64* 0.35 0.68* 0.66*
an (4.37) (0.41) (3.33) (5.37)
’ Lab 0.56* 0.73* 0.32%* 0.38*
uman Labour (2.72) (8.31) (2.52) (2.94)
Traction Lab 0.45* 0.53* 0.21 0.28*
raction Labour (3.93) (3.32) (1.07) (2.85)
Seed 0.37* 0.51* 0.17* 0.21%
ee (2.56) (3.24) (2.47) (2.54)
ol 0.27* 0.19% 0.17* 0.19*
ertilisers (2.67) (2.32) (2.88) (2.96)
Pesticid -0.03 0.22% 0.19* 0.13*
esticides (0.79) (2.33) (3.22) (3.12)
Canital Servi 0.10 -0.002 0.15%* 0.35*
apital Services (0.69) (0.007) (2.13) (3.10)
5 0.024* 0.01* 0.04* 0.026*
G (4.76) (3.67) (6.98) (5.43)
0.99* 0.92* 0.95* 0.95*
Y (14.32) (6.96) (7.83) (6.83)

Log likelihood 38.75 47.85 58.48 97.99

Mean TE 0.88 0.92 0.96 0.89
N 39 36 25 100

1S

Numbers in parentheses are the t-statistics

*** and *** denote that the coefficients are sifioant at 1 per

respectively.
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In case of organic redgram farms, all the coeffitseof all the inputs except
that associated with seed in small farms are sggmf and have expected positive
signs (Table — 6.2.1). The results show that theagee output in organic farms is
positively related to coefficient of organic fetérs, pesticides, human labour, seed,
capital services incurred in production. The etdtsti coefficient associated with
human labour is found to be relatively higher asnpared to the elasticity

coefficients associated with other variables.

The significant value ofy indicates that the difference between observed
output and actual output is not only due to factibvat are beyond the farmer’s
control, but also due to some technical inefficienthe value ofy (0.87) signifies
that 87 per cent of the difference in observed thedfrontier output is primarily due
to factors which are under the control of the fariff®e mean technical efficiency of
organic farms is estimated as 60 per cent. Thidi@spusing the existing inputs in an
efficient manner, the organic farms can increasedhtput by 40 per cent. Among
different farms, the mean technical efficiency garbetween 0.59 in small farms to

0.61 in medium farms.

In case of conventional redgram farms, coefficiesftall the inputs except
that associated with pesticides in medium and l&ga functions are significant and
have expected positive signs (Table — 6.2.2). Esalts show that the per acre output
in organic farms is positively related to coeffitieof fertilizers, pesticides, human

labour, seed, capital services incurred in prooncti

The significant value ofy indicates that the difference between observed
output and actual output is not only due to factibrat are beyond the farmer’s

control, but also due to some technical inefficienthe value ofy (0.98) signifies
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that 98 per cent of the difference in observed thedfrontier output is primarily due
to factors, which are under the control of the farithe mean technical efficiency of
organic farms is estimated as 64 per cent. Thidi@spusing the existing inputs in an
efficient manner, the conventional farms can inseetne output by 36 per cent and
among different farms; it ranges from 60 per centriedium farms to 68 per cent on
large farms. A comparison of organic and convemtiofarms reveals that
conventional farms are relatively more efficientaththe organic farms in the

production of redgram.

In case of organic groundnut farms, coefficients alif the inputs are
significant and have expected positive signs (Tal#e3.1). The results show that the
per acre output in organic farms is positively tetato coefficient of organic

fertilizers, pesticides, human labour, seed, chpéevices incurred in production.

The significant value ofy indicates that the difference between observed
output and actual output is not only due to factivgt are beyond the farmer’s
control, but also due to some technical inefficienthe value ofy (0.72) signifies
that 72 per cent of the difference in observed thedfrontier output is primarily due
to factors, which are under the control of the farithe mean technical efficiency of
organic farms is estimated as 81 per cent. Thidigsphat, using the existing inputs
in an efficient manner, the organic farms can iasecthe output by 19 per cent and it

varies between 18 per cent on medium farms andcebgnt on small farms.

In case of conventional groundnut farms, coeffitsesf most of the inputs are
significant and have expected positive signs (Tale3.2). The results show that the
per acre output in conventional farms is positivellated to coefficient of fertilizers,

pesticides, human labour, seed and capital serincesred in production.
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Estimated Frontier Equation for Redgram — Orgafiarters

Table - 6.2.1

Coefficients Small Farms| Medium Farms Large Farms All Farms
Constant 8.04 17.41 18.9 21.84
onstan (28.64) (8.04) (68.24) (12.29)
Land 0.11* 0.74* 0.49* 0.37*
an (3.04) (8.38) (2.32) (6.28)
’ Lab 0.46%* 0.36** 0.31* 0.34*
uman Labour (2.31) (2.42) (3.41) (3.53)
Traction Lab 0.29* 0.26* 0.39* 0.23*
raction Labour (6.92) (8.27) (4.32) (2.95)
Seed 0.31 0.22* 0.35* 0.17*
ce (1.22) (3.35) (6.14) (3.88)
Oraanic Fertil 0.19* 0.21* 0.23* 0.21*
rganic Fertilisers (7.97) (2.85) (4.96) (3.11)
Oraanic Pesticid 0.24* 0.59* 0.13* 0.33**
rganic Festicides (9.82) (4.89) (8.37) (2.45)
Capital Servi 0.14* 0.12* 0.15* 0.13*
apital Services (9.73) (2.91) (5.91) (3.54)
2 0.017* 0.004* 0.011** 0.012*
Y (4.50) (3.33) (2.17) (3.66)
0.99* 0.67* 0.88* 0.87*
Y (9.27) (4.18) (5.25) (7.82)

Log likelihood 56.57 53.86 35.71 119.99
Mean 0.59 0.61 0.60 0.60
N 38 34 28 100

Numbers in parentheses are the t-statistics

*** and *** denote that the coefficients are sifioant at 1 per cent, 5 per cent and 10 per cent

respectively.
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Estimated Frontier Equation Redgram — Conventiéaamhers

Table —6.2.2

Coefficients Small Farms, Medium FarmsLarge Farms All Farms
Constant 3.16* 9.97* 6.69* 6.75*
onstan (3.14) (10.91) (5.59) (4.87)
Land 0.51* 0.48* 0.45* 0.50*
(4.31) (2.92) (3.96) (4.91)
Human Labour 0.35** 0.24%** 0.33* 0.26*
(2.10) (2.08) (3.99) (2.78)
Traction Labour 0.055* 0.34* 0.22* 0.19*
(3.27) (2.92) (4.64) (3.17)
Seed 0.40* 0.42* 0.34* 0.37*
(5.24) (4.90) (2.69) (3.94)
Fertilisers 0.36%** 0.24* 0.37* 0.28*
(1.99) (4.48) (2.85) (3.31)
Pesticides 0.30** -0.17 -0.19%** 0.09%**
(2.57) (1.20) (2.00) (2.19)
Canital Services 0.21%** 0.41% 0.33* 0.25*
P (2.08) (2.07) (3.25) (4.95)
2 0.004* 0.016* 0.006* 0.013*
9 (3.23) (5.02) (2.99) (3.97)
0.99* 0.98* 0.99* 0.98*
Y (6.03) (9.91) (6.16) (7.18)
Log likelihood 26.65 28.35 17.87 38.83
Mean TE 0.65 0.60 0.68 0.64
N 14 25 11 50

Numbers in parentheses are the t-statistics

** and *** denote that the coefficients are sifipant at 1 per cent, 5 per cent and 10 per cent

respectively.
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The significant value ofy indicates that the difference between observed
output and actual output is not only due to factibrat are beyond the farmer’s
control, but also due to some technical inefficienthe value ofy (0.88) signifies
that 88 per cent of the difference in observed thedfrontier output is primarily due
to factors, which are under the control of the farithe mean technical efficiency of
conventional farms is estimated as 76 per cent Thplies that, using the existing
inputs in an efficient manner, the organic farms iceerease the output by 24 per cent
and it is ranging from 20 per cent on medium fatm&6 per cent on small farms. A
comparison of organic and conventional farms revehlat organic farms are

relatively more efficient than the conventionalnfarin the production of groundnut.
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Table - 6.3.1

Estimated Frontier Equation for Groundnut — Orgd&racmers

Coefficients Small Farms Medium Farms  Large Farms |l FAms
Constant 62.9 44.84 31.23 49.54
onstan (11.34) (16.01) (43.35) (10.47)
Land 0.21* 0.17** 0.26* 0.19*
an (5.43) (2.14) (9.77) (9.42)
’ Lab -0.11 -0.24 -0.15 -0.19
uman Labour (-1.15) (1.37) (1.52) (-1.04)
Traction Lab 0.14* 0.18* 0.13* 0.16*
raction Labour (5.44) (5.35) (7.03) (7.02)
Seed 0.34* 0.27* 0.39* 0.35*
ee (6.87) (6.27) (8.06) (5.97)
Ordanic Fertil 0.43* 0.38* 0.41* 0.40*
rganic Fertilisers (6.48) (5.93) (6.91) (7.32)
Ordanic Pesticid 0.13* 0.18* 0.09* 0.14*
rganic Festicides (6.79) (6.65) (4.85) (5.25)
Canital Senvi 0.16* 0.04* 0.15* 0.07*
apital Services (3.75) (4.52) (7.36) (5.25)
2 0.003* 0.016* 0.014* 0.014*
Y (4.08) (6.59) (2.14) (4.37)
0.89* 0.79* 0.83* 0.82*
Y (26.7) (6.05) (8.17) (5.94)

Log -likelihood 68.99 54.9 28.58 102.39
Mean TE 0.75 0.82 0.79 0.81
N 35 41 24 100

Numbers in parentheses are the t-statistics
* ** and *** denote that the coefficients are sidioant at 1 per cent, 5 per cent and 10 per cepastively.
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Table — 6.3.2
Estimated Frontier Equation for Groundnut — Conieral Farmers

Coefficients Small Farms Medium Farms  Large Farms |l FArms
Constant 3.91 -2.96 4.39 3.78
onstan (9.98) (-4.5) (8.72) (9.82)
Land 0.16** 0.24* 0.43* 0.32*
an (2.40) (4.97) (10.28) (12.3)
’ Lab 0.16* 0.28* 0.31* 0.27*
uman Labour (3.10) (10.89) (6.15) (5.84)
Traction Lab 0.07* 0.12* 0.11* 0.11*
raction Labour (2.49) (2.85) (4.01) (7.82)
Seed 0.23* 0.13* 0.23* 0.17*
ee (4.73) (2.97) (8.54) (6.73)
Cortil 0.19* 0.22* 0.17* 0.19*
erulisers (6.04) (5.44) (9.04) (3.53)
Pesticid 0.10* 0.18* 0.21* 0.19*
esticides (6.77) (8.38) (3.29) (3.79)
Canital Servi 0.06%** 0.08* 0.13* 0.12*
apital Services (2.14) (4.76) (5.95) (4.08)
2 0.018* 0.015* 0.002* 0.034*
Y (4.38) (3.64) (5.65) (3.56)
0.89* 0.89* 0.87* 0.88*
Y (9.54) (2.02) (6.77) (8.34)

Log likelihood 19.89 27.75 255 45.38

Mean TE 0.74 0.80 0.79 0.76
N 16 22 12 50

Numbers in parentheses are the t-statistics
* ** and *** denote that the coefficients are si§jioant at 1 per cent, 5 per cent and 10 per cespectively.
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Section - I

The objective of this Section is to carry out anpemal evaluation of the technical
efficiency achieved by organic farms in compariswith conventional farms. The
analysis has been carried out by utilizing the mdgedeveloped DEA Model (Lovell,
1993% Coelli, 1996% Kumaracharyulu and Subho, 2690 Higher technical
efficiency score of one sample farmer relative i® dounterpart means that, on an
average, the former lay closer to their specifiodoiction frontier than the sample
counterpart does with their respective productimmtier. Each observation consists
of the gross value of production per acre as oufpuand costs on five inputs, viz.,
human labour (¥, traction labour(X;), seed(X3), fertiliser (X4) and pesticide$Xs).
Input oriented DEA Model is used and the analysicarried out by using Data
Envelopment Analysis (Computer) Programme (DEAR)Celli, (19963°.

6.2.1 EFFICIENCY OF PADDY CULTIVATION UNDER CRS, VR S AND SE:

The frequency distribution, mean, maximum and mummefficiencies under
CRS (Constant Returns to Scale), VRS (Variable iRettio Scale) and SE (Scale
Efficiency) models of the DEA approach for samptgamic and conventional farms
is presented in Table — 6.4.1. The estimated medB-TE, VRS-TE and Scale
efficiencies for organic farms are 84 per cent,p@é cent and 94 per cent while in
conventional farms, they are 82 per cent, 86 pat aad 91 per cent respectively.

Mean technical efficiency of CRS-TE, VRS-TE and 8itbdels were higher in

2 Lovell, C.AK. (1993), “Production Frontiers andoductive Efficiency”, in Fried, H.O., C.A.K.
Lovell and S.S. Schmidt (Edshhe Measurement of Productive Efficiency, Oxford University Press,
New York, 3-67.

Z Coelli, T.J., (1996) A Guide to DEAP 2.1: A Datavefopment Analysis Computer Program, CEPA
working paper No0.8/96, ISBN 1863894969, Department of Econometrics, Ersity of New
England, Pp: 1-49

22 Kurma Charyulu, D and Subho Biswas (2010), “Effimg of Organic Input Units under NPOF

” Scheme in IndiaWorking Paper No. 2010-04-01, CMA, 1IM Ahmadabad, April 2010.
op.cit.
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organic farms than conventional farms, relativént&r specific frontiers. This implies
that organic farms operate close to their spefiifictier than conventional farms.

In terms of technical efficiency, 69.33 per cerit,38 per cent and 98 per cent
of organic farms are more than 75 per cent effyennder the CRS-TE, VRS-TE
and SE models. Similarly, the same proportionsaamked out to 64 per cent, 78 per
cent and 89 per cent respectively in conventioahs.

Table - 6.4.1

Frequency Distribution of Efficiency of Cultivatiamder CRS, VRS and SE —
Paddy Farms

Efficiency Organic Farms (N = 150) Conventional Farms (N =)100
% CRS-TE | VRS-TE SE CRS-TH VRS-TE SE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 0.67 0.00 0.00 0.00 0.00 0.00
51-75% 30.00 24.67 2.00 36.00 32.0( 11.00
76-100% 69.33 75.33 98.00 64.00 78.00 89.00

Max (%) 100.00 100.00 100.00 100.00 100.00 100.00

Min(%) 49.00 52.00 68.00 61.00 64.00 66.00

Mean(%) 84.00 86.00 94.00 82.00 86.00 91.00

6.2.2 EFFICIENCY OF REDGRAM CULTIVATION UNDER CRS, VRS AND
SE:

It is evident from Table — 6.4.2, that the estirdateean CRS-TE, VRS-TE
and SE efficiencies for organic farms are 58 pert,c€0 per cent and 68 per cent,
while in conventional farms they are 61 per cent, ggr cent and 72 per cent
respectively. Mean technical efficiencies of CRS-MRS-TE and SE models are

higher in conventional farms than organic farmsatiee to their specific frontiers.
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This implies that conventional farms operate cltsetheir specific frontier than
organic farms.

In terms of technical efficiency, 44 per cent, 3 pent and 41 per cent of
organic farms are more than 75 per cent efficiamwger the CRS-TE, VRS-TE and
SE models. Similarly, in case of conventional fartiese efficiencies are 40 per
cent, 34 per cent and 32 per cent respectively.

Table —6.4.2

Frequency Distribution of Efficiency of Cultivatiamder CRS, VRS and SE —
Redgram Farms

Efficiency Organic Farms (N = 100) Conventional Farms (N = 50
” CRS-TE | VRS-TE SE CRS-TE VRS-TE SE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 10.00 0.00 0.00 0.00 0.00 0.00
51-75% 46.00 66.00 59.00 60.00 66.00 68.00
76-100% 44.00 34.00 41.00 40.00 34.00 32.00

Max (%) 100.00 100.00 100.00 100.00 100.00 100.00

Min(%) 48.00 51.00 62.00 53.00 58.00 64.00

Mean(%) 58.00 60.00 68.00 61.00 64.00 72.00

6.2.3 EFFICIENCY OF GROUNDNUT CULTIVATION UNDER CRS , VRS
AND SE:

It is evident from Table — 6.4.3, that the estirdateean CRS-TE, VRS-TE
and SE efficiencies for organic farms are 78 pet,c81 per cent and 83 per cent
while in conventional farms, these are 75 per cé&bt,per cent and 79 per cent
respectively. Mean technical efficiencies of CRS-MRS-TE and SE models were
higher in organic farms than conventional farmsatiree to their specific frontiers.
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This implies that organic farms operate to closeirthspecific frontier than
conventional farms.

In terms of technical efficiency, 55 per cent, G3 pent and 69 per cent of
organic farms and 46 per cent, 48 per cent ande6@¢nt of conventional farms are
more than 75 per cent efficiency under the CRSMRES-TE and SE models.

Table — 6.4.3

Frequency Distribution of Efficiency of Cultivatiamder CRS, VRS and SE —
Groundnut Farms

Efficiency Organic Farms (N = 100) Conventional Farms (N = 50
” CRS-TE | VRS-TE SE CRS-TE VRS-TE SE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 0.00 0.00 0.00 0.00 0.00 0.00
51-75% 45.00 32.00 31.00 54.00 52.00 40.00
76-100% 55.00 68.00 69.00 46.00 48.00 60.00

Max (%) 100.00 100.00 100.00 100.00 100.00 100.00

Min(%) 56.00 57.00 61.00 55.00 57.00 62.00

Mean(%) 78.00 81.00 83.00 75.00 75.00 79.00

6.2.4 EFFICIENCY OF PADDY CULTIVATION (TE, AE AND E E) UNDER
CRS:

The frequency distribution, mean, maximum and murmof TE (Technical
Efficiency), AE (Allocative efficiency) and EE (Eonomic Efficiency) under CRS
(Constant Returns to Scale) model of DEA approach dample organic and
conventional farms is presented in Table — 6.5He @stimated mean of TE,AE and
EE for organic farms are 88 per cent, 90 per cadt#® per cent respectively while

for conventional farms, they are 88 per cent, 82cpat and 74 per cent respectively.
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In terms of technical efficiency, 93.33 per cert,g&r cent and 74 per cent of
organic farms are more than 75 per cent efficienofeTE, AE and EE under CRS
model. Similarly in case of conventional farms, @ cent, 75 per cent and 49 per
cent have achieved more than 75 per cent efficésnai TE, AE and EE respectively.
The analysis shows that organic farms appear teelagively more efficient than

conventional farms under these three approaches.

Table - 6.5.1
Frequency Distribution of Efficiency of CultivatiqiE,AE and EE) under CRS —
Paddy Farms
Organic Farms (N = 150) Conventional Farms (N =)100
Efficiency
o CRS CRS
0
TE AE EE TE AE EE
>25% 0.00 0.67 0.67 0.00 0.00 0.00
26-50% 0.00 0.00 0.00 0.00 0.00 6.00
51-75% 6.67 5.33 25.33 8.00 25.00 45.00
76-100% 93.33 94.00 74.00 92.00 75.00 49.00
Max (%) 100.00 100.00 100.00 100.00 100.00 100.P0
Min(%) 66.00 9.00 9.00 57.00 53.00 38.0¢
Mean(%) 88.00 90.00 79.00 88.00 82.00 74.00

6.2.5 EFFICIENCY OF REDGRAM CULTIVATION (TE, AE AND EE)
UNDER CRS:

It is evident from Table — 6.5.2, that the estirdateean of TE, AE and EE
under CRS model for organic farms are 61 per @&hper cent and 45 per cent while,

the same for conventional farms are 68 per centp&d cent and 57 per cent

respectively.
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In terms of technical efficiency, 37 per cent, 28 pent and five per cent of
organic farms have attained more than 75 per céiciemcies of TE, AE and EE
under CRS model. While the same for conventionah$aare 44 per cent, 38 per cent
and 30 per cent respectively. The analysis revisals conventional farms are more
efficient compared to organic farms.

Table —6.5.2

Frequency Distribution of Efficiency of CultivatiqiiE,AE and EE) under CRS —
Redgram Farms

Organic Farms (N = 100) Conventional Farms (N = 50
Efficiency
% CRS CRS
TE AE EE TE AE EE

>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 10.00 18.00 56.00 0.00 0.00 10.00
51-75% 53.00 54.00 39.00 56.00 62.00 60.00
76-100% 37.00 28.00 5.00 44.00 38.00 30.00
Max (%) 100.00 100.00 100.00 100.00 100.00 100.00
Min(%) 47.00 31.00 27.00 57.00 51.00 37.00
Mean(%) 61.00 64.00 45.00 68.00 74.00 57.00

6.2.6 EFFICIENCY OF GROUNDNUT CULTIVATION (TE, AE A ND EE)

UNDER CRS:

It can be observed from Table — 6.5.3, that thenegéd mean efficiencies of
TE, AE and EE under CRS model for organic farms8&eer cent, 91 per cent and
78 per cent, while in conventional farms these7&rger cent, 83 per cent and 66 per

cent respectively.
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In terms of technical efficiencies, 56 per cent,p& cent and 70 per cent of
organic farms are more than 75 per cent efficienofeTE, AE and EE under CRS
model. Similarly in case of conventional farms thesficiencies are 26 per cent, 62
per cent and 24 per cent. It indicates that orgdarms are more efficient as
compared to conventional farms.

Table — 6.5.3

Frequency Distribution of Efficiency of CultivatiqiiE,AE and EE) under CRS —
Groundnut Farms

Organic Farms (N = 100) Conventional Farms (N = 50
Efficiency
% CRS CRS
TE AE EE TE AE EE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 3.00 3.00 4.00 2.00 0.00 12.00
51-75% 41.00 21.00 26.00 72.00 38.00 64.00
76-100% 56.00 76.00 70.00 26.00 62.00 24.00
Max (%) 100.00 100.00 100.00 100.00 100.00 100.00
Min(%) 41.00 48.00 41.00 50.00 64.00 38.00
Mean(%) 82.00 91.00 78.00 75.00 83.00 66.00

6.2.7 EFFICIENCY OF PADDY CULTIVATION (TE, AE AND E E) UNDER
VRS:

The frequency distribution of mean, maximum and imum of TE
(Technical Efficiency), AE (Allocative efficiencyand EE (Economic Efficiency)
under VRS (Variable Returns to Scale) model of D&pproach for sample organic
and conventional paddy farms is presented in Tal8e5.1. The estimated means of

TE, AE and EE efficiencies for organic farms arep@2 cent, 90 per cent and 84 per
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cent while in conventional farms the same are 3lcent, 84 per cent and 79 per cent
respectively.

In terms of technical efficiency, 93.33 per cer@i,g&r cent and 91 per cent of
organic farms have attained more than 75 per céiciemcies of TE, AE and EE
under VRS model. Similarly 99 per cent, 76 per et 61 per cent of conventional
farms have attained more than 75 per cent effieésnander these three categories
respectively. The results further indicate that éffieciencies under TE, AE and EE
situations are respectively higher in organic fase€ompared to conventional farms.

Table - 6.6.1

Frequency Distribution of Efficiency of CultivatiqiiE,AE and EE) under VRS —
Paddy Farms

Organic Farms (N = 150) Conventional Farms (N =)100
Efficiency
% VRS VRS
TE AE EE TE AE EE

>25% 0.00 0.67 0.67 0.00 0.00 0.00
26-50% 0.00 0.00 0.00 0.00 0.00 2.00
51-75% 0.67 4.00 8.67 1.00 24.00 37.00
76-100% 99.33 96.00 91.33 99.00 76.00 61.00
Max(%0) 100.00 100.00 100.00 100.00 100.00 100.00
Min(%) 69.00 9.00 9.00 74.00 56.00 49.00
Mean(%) 92.00 90.00 84.00 91.00 84.00 79.00

6.2.8 EFFICIENCY OF REDGRAM CULTIVATION (TE, AE AND EE)
UNDER VRS:

It can be found Table — 6.6.2, that the estimateémmof TE, AE and EE
efficiencies under VRS model for organic redgramnmfaare 56 per cent, 59 per cent
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and 57 per cent respectively, while in conventidaahs the same are 59 per cent, 63
per cent and 60 per cent respectively.

In terms of technical efficiency, 30 per cent, 2% pent and 17 per cent of
organic farms are more than 75 per cent efficienoieTE, AE and EE under VRS
model. On the other hand, in case of conventicerah$, the proportion of farms with
more than 75 per cent efficiencies under TE, AE BRdsituations are 24 per cent, 32
per cent and 22 per cent respectively. Furthepeglcent, 60 per cent and 68 per cent
of the organic farms under TE, AE and EE situatibage attained efficiency in the
range of 51-75 per cent, while the same in the chs®nventional farms are 76 per
cent and 68 per cent and 78 per cent respectivehe analysis reveals that
conventional farms are more efficient comparedrganic farms.

Table - 6.6.2

Frequency Distribution of Efficiency of CultivatiqiiE,AE and EE) under VRS —
Redgram Farms

Organic Farms (N = 100) Conventional Farms (N = 50
Efficiency
% VRS VRS
TE AE EE TE AE EE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 9.00 18.00 15.00 0.00 0.00 0.00
51-75% 61.00 60.00 68.00 76.00 68.00 78.00
76-100% 30.00 22.00 17.00 24.00 32.00 22.00
Max(%) 100.00 100.00 100.00 100.00 100.00 100.p0
Min(%) 38.00 42.00 39.00 52.00 56.00 51.00
Mean(%) 56.00 59.00 57.00 59.00 63.00 60.00

173



6.2.9 EFFICIENCY OF GROUNDNUT CULTIVATION (TE, AE A ND EE)
UNDER VRS:

It is evident from the Table — 6.6.3, that therasted means of TE, AE and
EE efficiencies under VRS model for organic growrndiarms are 75 per cent, 94per
cent and 74 per cent, while the same in conventifamens are 73 per cent, 82 per
cent and 65 per cent respectively.

In terms of technical efficiencies, 24 per cent,p@d cent and 22 per cent of
organic farms have attained more than 75 per céiciemcies of TE, AE and EE
under VRS model. Similarly 32 per cent, 58 per @t 24 per cent of conventional
farms have attained efficiencies of 75 per centrande under the same situations. It

indicates that organic farms are more efficient parad to conventional farms.

Table — 6.6.3

Frequency Distribution of Efficiency of CultivatiqiiE,AE and EE) under VRS —
Groundnut Farms

Organic Farms (N = 100) Conventional Farms (N = 50
Efficiency
% VRS VRS
TE AE EE TE AE EE
>25% 0.00 0.00 0.00 0.00 0.00 0.00
26-50% 2.00 0.00 2.00 0.00 0.00 10.00
51-75% 74.00 40.00 76.00 68.00 42.00 66.00
76-100% 24.00 60.00 22.00 32.00 58.00 24.00
Max(%) 100.00 100.00 100.00 100.00 100.00 100.p0
Min(%) 48.00 67.00 48.00 51.00 68.00 42.00
Mean(%) 75.00 94.00 74.00 73.00 82.00 65.00

174



SECTION — 1l

In the earlier Section the economic efficiency fafmers under various
conditions have been estimated and analysed. BHuitgendicated that the technical
efficiency in the use of resources under variousddmns is relatively higher in case
of paddy and significantly lower in case of redgra@®enerally, the technical
efficiency is influenced by several factors — tdchh socio-economic and
demographic factors. Kalirajan and Shand (1494jave aptly pointed out that the
technical efficiency is influenced by the techni&albwledge and understanding as
well as by socio-economic environment under whick farmers make decisions.
Keeping this in view an attempt has been madeigShction to examine the factors
that determining technical efficiency of organicdaconventional farming for the
three selected crops.

The following multiple regression model has beemplyed to analyse the
factors determining technical efficiency of farmers

TEi = o+ X1 + B2 Xo + B3 X3 + s X4 + fsD1 + fDote

TE; = Technical Efficiency of't farmer
X1 = Age of the farmer in years
X2 = Years of schooling of the farmer
X3 = Distance to the market ( in Kilometers)
Xa = Experience of the farmer in farming years (fogamic farmers)
D; = 1, if belongs to small farmers
0, if otherwise
D, = 1, if belongs to small farmers

0, if otherwise
e = error term
B1 = regression coefficients to be estimated (i =.0,.1..6)

% Kalirajan, K.P and R.T. Shand(1994), “Economic®isequilibrium: An Approach from Frontier”,
Macmillan India Limited, New Delhi.
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6.3.1 METHOD OF ESTIMATION:

The technical efficiency parameter lies in betwB8esnd 1. In such a type of
situation a limited dependent variable estimateehhique, like Tobit model, is often
used by researchers. The underlying assumptiorhefTiobit model is that the
dependent variable is censored and there are soderlving latent variables which
are not observed. In this Study, all the valueJBfare observed and there are no
latent values. In addition, the results indicatiedt thone of the technical efficiency
scores has taken the value of zero. As aptly poiate by Greene (200865,if there is
no observation with TE= O, the Tobit approach is equalent to the OLS @qog.
Thus, in the present Study OLS method of estimagoamployed to determine the
factors influencing technical efficiencies.

6.3.2 VARIABLES USED:
Age (Xy):

This variable refers to the age of the farmer iarge Generally, those farmers
in the younger age groups are inclined to adopdvative practices and thereby lead
to an improvement in technical efficiency. Thus, @werse relationship is
hypothesized between age and technical efficiency.

Education (X):

An educated farmer has a relatively higher accedsnbwledge in modern
practices in agriculture, technical knowhow, cudtysractices etc., which may result
in an improvement in technical efficiency. So, aifive relationship is hypothesized

between the level of education of the farmer actiriecal efficiency.

% Greene, W. (2000), “Econometric Analysis™ Edition, Prentice Hall, Upper Saddle River, New
Jersey.
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Distance to Market (Xs):

A farmer living nearer to a market terminal isanposition to employ the
resources on time and thereby may improve the teghefficiency. In addition, he
may have more access to knowledge sources, as tmarke place of not only
providing inputs but also may be a platform for leexage of knowledge among
different farmers or between input dealers and éasmor between farmers and
technical persons of the input supply companiesH#ace, an inverse relationship is
hypothesized between distance to market and tealhefiiciency.

Experience (X):

This variable is used only in the organic farmingdels and is measured as
the years of experience in organic farming. A pesirelationship is hypothesized
between experience and technical efficiency.

Farm Size (D, Dy):

An inverse relationship is hypothesized betweemmfaize and technical

efficiency. Hence, positive coefficients are expéddor D, and

6.3.3 RESULTS:

The results of the estimated regression functavaspresented in Table — 6.7.
The Table reveals that the coefficient of the npldtidetermination is significant at
one per cent probability level. In case of orgdaitns the explanatory power of the
model (R) varies between 48 per cent in redgram to 58 pet i paddy. This
implies that all explanatory variables together explaining 58 per cent, 48 per cent
and 52 per cent of the variation in technical eficy in case of paddy, redgram and
groundnut respectively (Table — 6.7.1). All the fticeents, with the exception of
farm size dummies, have registered the expectets sigd found to be significant at

probability levels ranging from 1 to 10 per cent.

177



Table - 6.7.1
Results of the Estimated Regression Equation —ridzdaarmers

Coefficients Paddy Redgram Groundnu
Constant 0.916 0.714 0.965
X, - 0.004%*x -0.003* -0.002*
(1.95) (3.30) (2.83)
X, 0.017* 0.009** 0.006**
(2.98) (2.29) (2.64)
X -0.008* - 0.004%*x - 0.003***
(3.56) (1.92) (1.97)
X, 0.135* 0.019* 0.058*
(3.97) (2.72) (2.85)
5 -0.011* - 0.022%*x -0.10*
! (2.11) (1.99) (4.35)
5 - 0.008** -0.019* - 0.039**
2 (2.67) (3.01) (2.25)
R 0.58 0.48 0.52
F - Value 13.46 11.49 12.16
N 150 100 100

Numbers in parentheses are the t-statistics
* ** and *** denote that the coefficients are sifioant at 1 per cent, 5 per cent and 10
per cent respectively.
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In case of conventional farms, the explanatory posfehe model (B ranges from
42 per cent in redgram to 55 per cent in paddy |@al6.7.2) and the coefficients of
multiple determination in all the three modelsaarid to be significant at one per cent
probability level. Most of the coefficients in dffent functions have registered the
expected signs and found to be significantly défgrfrom zero at probability levels
ranging from 1 to 10 per cent. In all the functidhe coefficients associated with size
dummies turned to be negative and found to be fezgnt at probability levels
ranging from 1 to 10 per cent. Further, the cosdfit associated with the age of
farmer for red gram, though positive, against theeptions, however, found to be not

significant even at 10 per cent probability level.

The negative sign associated with farm size durenmeeds explanation.
Earlier, prior to the ushering of Green Revolutionindia, an inverse relationship
exists between farm size on one hand and prodtyctwid returns to scale on other
hand. Basing on this an inverse relationship has bgpothesized between farm size
and technical efficiency (Bagi 1981and Sekaet al 1994°). However, the post-
Green Revolution studies provide an inconclusividewe on the inverse relationship
between farm size and productivity and some studidgated that productivity
differences are size-neutral. In the present caonteg negative sign of the farm size
dummies indicate that big farms are more technjagiicient than the medium and
small farmers. Better access to credit, marketauglifies and agricultural extension

services might have contributed to their higheicefhcy.

% Bagi, S.F. (1981), “Relationship between Farm ize Economic Efficiency: An Analysis of Farm
Level Data from Haryana (India)Ganadian Journal of Agricultural Economics 29:317-326.
%" Sekar, C., C. Ramasamy and S.Senthilnathan (1%8i4g Productivity Relations in Paddy Farms of
Tamil Naidu”, Agricultural Stuation in India 48: 859-863
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Table — 6.7.2
Results of the Estimated Regression Equation — &uional Farmers

Coefficients Paddy Redgram Groundnu
Constant 0.869 0.823 0.784
X, - 0.001* 0.001 -0.0008***
(2.17) (1.67) (1.93)
X, 0.005** 0.003** 0.004**
(2.46) (2.58) (2.47)
X4 - 0.006* - 0.018* - 0.003**
(2.94) (3.44) (2.52)
5 - 0.045% - 0.051** -0.032
! (2.27) (2.48) (1.71)
5 - 0.026%*+ - 0.227* - 0.014%
2 (1.91) (5.02) (2.09)
R 0.55 0.42 0.47
F - Value 15.78 10.63 11.64
N 100 50 50

Numbers in parentheses are the t-statistics

* ** and *** denote that the coefficients are sifinant at 1 per cent, 5 per cent and 10
per cent respectively.
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SUMMARY:

v

Results of the Stochastic Frontier Production FoncModel indicated that
technical efficiency is relatively higher on orgamaddy farms compared to
conventional paddy farms, while conventional redgréarmers are more
efficient compared to their counterparts and orgagrioundnut farmers are

relatively more efficient than their counterparts.

An analysis of CRS-TE, VRS-TE and SE Model conctutleat both organic
paddy and groundnut farms operate close to theacip frontiers than
conventional farms, while conventional redgram faroperate close to their
specific frontier than organic redgram farms.

An analysis of TE, AE and EE - CRS Model conclutteat organic paddy and
groundnut farms are more efficient compared to eatienal paddy and
groundnut farms, while conventional redgram farmre @nore efficient
compared to organic redgram farms.

Similarly an analysis of TE, AE and EE - VRS Modehcluded that organic
paddy and groundnut farms are more efficient coegbao conventional
paddy and groundnut farms, while conventional radgrfarms are more
efficient as compared to organic redgram farms.

Further an analysis of Factors Determining TecHnigHiciency Model
concluded that age of the farmer, education, digtdo market and experience
of the farmer appear to be predominant variableteraening technical
efficiency and large farms are found to be morécieffit than medium and

small farms.
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Table — 6.8

Summary of Results of Technical Efficiency of @ngc and Conventional Farmers

Crop Organic Conventional
Model-1 | CRS-TE | VRS-TE| SE| CRS-TE VRS-TE  SE
Paddy \/ \/ \/ X X X
Redgram X X X \ \ \
Groundnut \/ \/ \/ X X X
CRS CRS
Model - Il TE AE EE TE AE EE
Paddy * \/ \/ * X X
Redgram | X x | x | A AR,
oo | N | N 1NV x | x | x
VRS VRS
Model - Ili TE AE EE TE AE EE
Paddy \/ \/ \/ X X X
Redgram X X X \ \ \

Groundnut \/ \/ \/ X

Note: v - More Efficient, * - Equally Efficient, x - LesEfficient.
Source: Means of Efficiency Tables
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SUMMARY, CONCLUSIONSAND POLICY IMPLICATIONS

It is a known fact that Agriculture is the backboofethe Indian Economy.
Agriculture in India has a long history, dating kao 10,000 years. Today, India
ranks second worldwide in farm output. Agricultued allied sectors like forestry
and logging accounted for 16 per cent of the GDRGOhO, employed 52 per cent of
the total workforce and despite a steady declingsashare in the GDP, it is still the
largest economic sector and plays a significarg iol the overall socio-economic
development of Indfa India faced a severe food shortage when it wahaokled
from the clutches of British rule and became indejeat in 1947. As a result, the
Government gave primary importance to Agricultugaictor in the First Five Year
Plan. Even then the situation continued till thé@8. Then the Green Revolution has
ushered in, in the Country, as a result of eff@ftgpolicy makers and agricultural
scientists during mid 1960. This Programme aimeattining self-sufficiency in
terms of food grains, empowering the farmers andenuzing agriculture by using
modern techniques and tools to maximize the owptdod.

The Green Revolution is one of the greatest tritsnph India. Within a
decade, India completely stopped food imports frabmoad and no longer was
dependent on food aid from abroad. Even if thereevieod shortages in some parts
of the Country, it never resulted in a famine. Theato the Green Revolution, India
has now emerged as a notable exporter not onlpad-grains, but also of several
agricultural commodities. In spite of the advantagecrued to India, in terms of
achieving self sufficiency in food production amtreasing livelihood choices to the

rural poor, Green Revolution made the Indian famaerd those world over to depend

! Economic Survey 201Rlanning CommissigriGovernment of India and for a detailed discussion
the general economic development of India in theeme past, see for instance, Mohana Rao. L.K,
budget Meet 2011 held at Dept. of Economics, Andhmaversity on §' April 2011.
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mostly on chemical fertilizers and pesticides, Wwhidegraded soil fertility, and

environment.

The negative consequences of higher use of cheffeitdisers and pesticides
are reduction in crop productivity and deterioratio the quality of natural resources.
Pretty and Ball (200%)have pointed out that the environment will be etffe by the
carbon emission of the agricultural system throwgtDirect use of fossil fuel in farm
operations, b) Indirect use of embodied energypfoducing agricultural inputs and
c) Loss of soil organic matter during cultivatioinsoils.

Cole et al. (1997} have observed that agriculture releases about21pet
cent of the total green house gasses emission$iwhaccounted for about 5.1 to 6.1
Gt CQy. Joshi (2010 has also pointed out that intensive agricultui excessive use
of external inputs are leading to degradation df sater and genetic resources and
negatively effecting agricultural production. Amays and Pelissier(1994Reicosky

et al.(1995f,Sala and Paruelo(1997)Rasmusseret al(1998§; Tilman (1998];

2 Ppretty, Jules and Ball Andrew (2001), Agriculturiifluences on Carbon Emissions and
Sequestration: A Review of Evidence and the emgrgimding OptionsQccasional Paper, Centre
for Environment and Society and Department of Bjmal SciencesUniversity of Essex, U.K.

% Cole, C.V.; J. Duxbury, J. Freney, O. HeinemeterMinami, A. Mosier, K. Paustin, N. Rosenberg;
N. Sampson, D. Sauerbeck and Q. Zaho (1997), “Gl&stimates of Potential Mitigation of
Greenhouse Gas Emissions by GricultuMyt Cycl AgroecosysYol. 49, pp. 221-228.

* Joshi. P.K., (2010) “Conservation Agriculture: Anveédview”, Indian Journal of Agricultural
Economicsyol.66, No.1 pp.53-63.

®> Arrouays, D. and P.Pelissier (1994), “Changes amb6n Storage in Temperate Humic Soils After
Forest Clearing and Continuous Corn Cropping im&e&, Plant Soil,Vol.160, pp.215-223.

® Reicosky, D.C, W.D. Kemper, G. W. Langdale, C.louglas and P.E. Rasmussen (1995), “Soil
Organic Matter Changes Resulting From Tillage andntass Production,Journal of Soil and
Water Conservatioriyol.50, No.3, pp.253-261.

" Sala, O.E. and J.M. Paruelo (1997), “EcosystenviSs in Grasslands”, in G. Daily (Ed) (1997),
Nature’s Services: Societal Dependence on Natuasistemslsland Press, Washington, D.C.,
U.S.A.

8 Rasmussen, P.E., K.W.T. Goulding, J. R. BrowrR FGrace, H.H. Janzen and M. Korschens (1998),
“Long Term Agro-ecosystem Experiments: Assessingricdffural Sustainability and Global
Change” ScienceVol.282, pp.893-896.

® Tilman, D. (1998), “The Greening of the Green Ration”, Nature Vol.396, pp.211-212.
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Smith(19993° and Roberet al(2001)*, basing on the long term agrarian studies and
experiments conducted in EU and North America hemecluded that significant
guantity of organic matter and soil corbon has deshdue to intensive cultivation

As a result of these changes in the agriculturatioseintellectuals world-over
started searching for the ways to come out of thblpm of heavy usage of chemical
fertilizers and pesticides and finally arrived atknow that organic farming is the
only remedy of the problem and also for sustaintgbdf the Agricultural Sector in
the long runlin this regard, Krameet al(2006)? pointed out that agriculture has the
potential to reduce the emission of green housesegady crop management
agronomic practices. They pointed out that Nitroggplication rates in organic
farming are 62-70 per cent lower than conventiawiculture due to recycling of
organic crop reduce and use of manure. Some résgarave reported that yields of
crops grown under organic farming system are coalpar to those under
conventional system. Nemecek al. (2005}° have also reported that green house
gasses emissions from organic farming are 36 pet lksver than conventional
system of crop production. In addition, Regonaid a1987)}* and Siegristet

al(1998)"° have reported that the organic farming systentthagpotential to improve

10 Smith, K.A. (1999), “After Kyoto Protocol: Can ®gitists Make a Useful Contribution®bil Biol.
BiochemistryVol.15,pp.71-75.

" RobertM., J. Antoine and F. Nachtergaele (20@Hrbon Sequestration in soils, Proposal for Land
Management in Arid Areas of the TropiessLL, Food and Agriculture Organization of the téd
Nations, Rome, Italy.

2 Kramer, S.B.; J.P. Reganold; J.D. Glover; B.J.Mh&nan H. A. mooney (2006), “ Reduced Nitrate
Leaching and Enhanced Denitrifier Activity and Eiéincy in Organically Fertilised Soils”
Proceedings of the National Academy of Scienctseof)SA, Vol. 103, pp. 4522-4527

13 Nemecek, T; O. Hugnenin. Elie, D. Dubois and G.il@d (2005) “Okobilanzierung von
anbausystemen im schweizericschen Acker — undrifatte, Schriftenreihe derAL, 58 FAL
Reckenholz, Zurich

4 Regonald, j.P,; L.F. Elliot and Y.L. Unger (198Zpng-Term Effects of Organic and Conventional
Farming on Soil Erosion'Nature VI1.330, pp.370-372

15 Sjegrist, S., D. Staub, L. Pfiffner and P. Mad&®98) “Does Organic Agriculture Reduce Soil
Erodibility? The Results of a Long-Term Field Studp Losses in Switzerland Agriculture,
Ecosystems and Environmewgl.69, pp. 253-264.
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soil fertility by retaining crop residues and rethacsoil erosion. Nigglet al(2009Y°
have reported that the organic farming system hagotential of reducing irrigation
water and sequencing GOMaderet al (2002}’ and Pimentakt al(2005)® have
observed that efficient use of inputs and net inegmer unit of cropped area on
organic farms are at par due to reduction in cadtdertiliser and other input
application. Reicoskgt al (1995}° and Fliessbach and Mader (2088)ave pointed
out that the organic matter has a stabilizing éffat the soil structure, improves
moisture retention capacity and protects soil aga@mosion. In this context, Pretty
and Ball(20013%; Niggly et ak2009¥*have observed that organic farming has the
potential to increase the sequestration rate dol@tand and in combination with no
tillage system of crop production, this can be lgascreased by three to six quintal
carbon per hectare per year.

As already noted, organic products are grown umdsystem of agriculture
without any use of chemical fertilizers and pesdts with an environmentally and
socially responsible approach. This is a methothohing that works at grass-roots
level, preserving the reproductive and regeneratsyeacity of the soil, good plant
nutrition, and sound soil management, producestiouts food, rich in vitality and

disease resistant.

6 Niggli, U., A. Fliebach, P. Hepperly, J. hansén,Douds and R. Seidel (2009), “Low Greenhouse
Gas Agriculture: Mitigation and Adoption Potentiad Sustainable Farming Systenfood and
Agriculture Organization, Review - gp.1-22.

" Mader, P., A. Fliebach, D. Dubois, L. Gunst, Fieé and U. Niggli (2002), “Soil Fertility and
Biodiversity in Organic Farming'$cience)Vol.296,pp.1694-1697.

18 Pimentel, D., P. Hepperly, J. Hanson, D. Douds$ Bn Seidel (2005), “Environmental, Energetic
and Economic Comparisons of Organic and ConveritiBaaming Systems”Bioscience,Vol.55
pp.573-582.

¥ Op. cit

% Fliessbach, A. and P. Mader (2000), “Microbial Bass and Size-Density Fractions Differ Between
Soils or Organic and Conventional Agriculture Syst& Soil Biol. BiochemistryVol.32,pp. 757-
768.

2 Op. cit.

2 Op. cit.
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THE PROBLEM

As already mentioned, of late, organic farmingganing momentum in
several advanced countries. India is no exceptiothis regard. Various studies on
organic farming indicated that area and producte@ under organic farming are
increasing at a faster rate in advanced countrlakets spread is relatively slow in
developing countries like India. It is also evidémat the growing demand for organic
agricultural commodities in the advanced countrpsres way for developing
economies for potential export market for organigriaultural products. By
international standards, conversion of a conveatié@rm into an organic farm will
take a minimum of three years and during the fingt years, the farmer may incur a
loss in farming. In this context, a study of ecomsof organic farming in contrast to
the conventional farming may throw light on the lgemns in the spread of organic
farming. It is a fact that India is a developinguotry and most of the farmers are
marginal and small holdings and are operating afjuie at subsistence levels. In this
situation, a marginal or small farmer may not prédeswitch over to organic farming
from his age old conventional farming due to theso:s mentioned above. But, if he
is convinced of the economic benefits of organienfag, he readily accepts to switch
over to organic farming. This fact was evidenthe tase of adoption of HYV seeds
in the late 1960’s. In turn, such types of studresy also help the policy makers to
take appropriate measures to protect the farmen #oonomic losses in this process
of conversion.
NEED FOR THE STUDY

Of late, many advanced countries like the USA, &sviand, Australia,
Western Europe etc evinced interest in the orgkamaing practices which generally

assure sustainability of agriculture also to thextngeneration without any
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compromise on the food needs of the present gemerat particular and natural
resources like land, water, and environment in gdndt is argued that for
sustainability of agricultural sector of any coyntorganic farming is the only way-
out as it assures no contamination of water, naremwmental pollution and no
degradation of soil fertility.

With this back-ground, it can be concluded thatehis an urgent need to
address this problem in a holistic approach to erage farmers at the grassroots
level to take up organic farming. Also a reviewlitdrature has revealed that except
the pioneering works on organic farming at the CRAIM, Ahmadabad, which
confined their attention to the Northern and Westaarts of India, on paddy, wheat,
sugarcane and cotton and on the efficiency of myused in organic farming and
conventional farming and another peripheral stugytasaé which studied several
comparative aspects of organic farming and congeatifarming, no researcher in
India has so far examined location-specific andp-@pecific aspects relating to
economics of organic farming in a State.

Hence, a comprehensive study dealing with the eo@m®of organic farming
and conventional farming covering different agrimreltic conditions is felt necessary.
As such, the present Study addressed itself toirfilthis gap by examining the
Economics of Organic Farming vis-a-vis ConventiofRarming in A.P. covering
paddy, redgram and groundnut among cereals, palsk®il-seeds in East Godavari,

Mahabubnagar and Anantapur respectively. An attdraptbeen made in this Study

% Kurma Charyulu D and Subho Biswas (2010), “Ecorsnaind Efficiency of Organic Farming vis-a-
vis Conventional Farming in IndidNorking Paper No. 2010-04-08MA, IIM Ahmadabad, April
2010

** Prasad, R. (1999), Organic farmivig-a-vismodern agricultur€urr. Sci, 1999, 77, 38—43.
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to examine the Economics of Organic Farming in AadPradesh with the following
objectives:

OBJECTIVES

The main objectives of this Study are:

1. To examine the trends in the area, production andygtivity of the selected
crops viz. paddy, redgram and groundnut in theeSsatAndhra Pradesh and
the selected districts of Andhra Pradesh,

2. To analyse the cost of and returns from organimifag practices vis-a-vis
conventional farming practices,

3. To assess the economic efficiency of organic fagmaver conventional
farming through the estimation of technical effrmg and allocative
efficiency,

4. To identify the factors determining technical e#iecy and

5. To suggest measures that may be useful to theypolkers both at the micro
and macro levels.

METHODOLOGY AND SAMPLE DESIGN

This Study is based on both primary and secondaty @ollected from

various sources. The sample households for calleadf primary data have been
selected by using the multi stage stratified rand@ampling technique. The State of
Andhra Pradesh is the study area and three maypscone each from cereals, pulses
and oilseeds viz., paddy, redgram and groundnu¢ lepen selected basing on the
proportion of area under organic farming. Among 2Bedistricts of Andhra Pradesh,
East Godavari, Mahabubnagar and Anantapur have ketstted as they are
predominantly cultivating the selected crops undeganic farming respectively,

which also represent the three natural/geographegibns of Andhra Pradesh viz.,
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Coastal Andhra, Telangana and Rayalaseema. In ¢hend stage 250 paddy
cultivating households comprising of 150 organiemfars and 100 conventional
farmers’ households have been selected from Eadiawao District. From
Mahabubnagar District, 150 Redgram cultivating etwdds comprising 100 from
organic farmers and 50 from conventional farmeraskbolds have been selected
From Anantapur District 150 Groundnut cultivatinguseholds comprising 100 from
organic farmers and 50 from conventional farmerdetwlds have been selected. The
selection of sampling units in each district fockearop is based on the stratified
random sampling technique. A pre-tested and wefligied schedule has been
canvassed among the selected sample holdingscib ieformation on structure of
farm holdings, demographic characteristics, adsettsire, cost of cultivation, returns
etc. The secondary data have been collected froimusaissues of Statistical Abstract
of Andhra Pradesh and Season and Crop Reports peinigshed annually by the
Directorate of Economics and Statistics, Govt. atlAra Pradesh. The reference year
of the Study is 2010-11.
TECHNIQUESUSED

Simple statistical tools like averages and perggd#ahave been used in
analysing the collected data. Further, Stochasbatier Production Function (SFPF)
4.1 and Data Envelopment Analysis (Computer) Progra (DEAP) 2.1 techniques
have been employed to assess technical efficiendyadlocative efficiency under
various situations. In addition, multiple regressanalysis has been used to identify
the factors determining technical efficiency.
THE STOCHASTIC FRONTIER AND EFFICIENCY MODEL

The Stochastic Frontier Production Function (SARBYlel which specify for

the farming operations in a given farm categomgsisollows:
192



In(Y) = fo + piin(Land) + poIn(HL) + psIn(TL) + p4(Seed) +psIn(OF) + f&In(OP)

+pAn(CS) + U -V

In represents the natural logarithm(i.e., to base e).
Y represents the total value of output &) from the crop which are grown.'
Landrepresents the total area of cropped land (in #cre

HL represents the total quantity of human labour iffarand hired labourers)

measured in value terms ().

TL represents the total amount of bullock and maclaheur (owned and hired) (in
‘).

Seedepresents value of Seed (f):

OF represents amount of organic fertilisers () ‘in case of organic farms and

amount of chemical fertilizers in case of convamiilofarms.

OP represents the amount of organic pesticidesZ(nin case of organic farms and

amount on synthetic pesticides in case of conveatifarms.

CSrepresents the amount on capital servicesinwhich include depreciation on

farm assets and interest on working capital.

The Vs are assumed to be independently and identicalyillited random errors,

havingN (0, %) distribution; and
The Us are non-negative random variables, called teahnifficiency effects,

associated with the technical efficiency of producbf the farmers involved.

The technical efficiencies under the above mendamsumptions for organic

farmers and conventional farmers and the paramefeitse Model are estimated by
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the method of maximum likelihood, using the comppi®gram, FRONTIER version
4.1 Coelli, (1992, 1994j
THE DEA MODEL.:

The gross value of production per acre as outpyuta¥ costs on five inputs,
viz., human labour (¥, traction labour(X;), seed(Xs), fertiliser (X4) and pesticides
(Xs). Input oriented DEA Model is used and the analisisarried out by using Data
Envelopment Analysis (Computer) Programme (DEAR)Coelli, (19963°.
FACTORSDETERMINING TECHNICAL EFFICIENCY MODEL:

Multiple regression model for the factors determintechnical efficiency of
farmers:

TEi = Bo+ f1X1 + B2 X2 + B3 X3 + B4 X4 + fsD1 + feDote

TE = Technical Efficiency of' farmer

X1 = Age of the farmer in years

X2 = Years of schooling of the farmer

X3 = Distance to the market ( in Kilometers)

X4 = Experience of the farmer in farming years (fogamic farmers)
D = 1, if belongs to small farmers

0, if otherwise
D, = 1, if belongs to small farmers
0, if otherwise
e = error term
B1 = regression coefficients to be estimated (i =.0,.1..6)

LIMITATIONSOF THE STUDY

Due to paucity of time and resources, survey ntethas been adopted to

collect relevant information, using schedules dasigfor the purpose by personal

% Coelli, T.J.(1994) A Guide to FRONTIER/ersion 4.1: A Computer Programme for Stochastic
Frontier Production and Cost Function Estimatiomimeo, Department of Econometrics,
University of New England, Armidale, pp.32.

% op.cit.
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interview. The necessary data were obtained basinghe recall/memory of the
farmers which has many inherent limitations. Pessdn not maintain accounts and
do not generally disclose them even if they do. &ue has been taken to crosscheck
the accuracy of the data. Since the results wesedan the data pertaining to only
one agricultural year i.e., 2010 — 11, the applicabf the results should be done with
due care.

In addition, the nature of data used in this Sthdyg certain limitations. The
data relate to one year and pertain to an agri@lljudeveloped district of Andhra
Pradesh, East Godavari, which is a rice granaryAafihra Pradesh, while
Mahabubnagar and Anantapur are predominately redgnad groundnut growing
areas respectively. Time series data, giving a evatpe picture of the same farm
over a period of time would better serve the olbjest of the Study. The price data
relating to crop output is represented by farm ésirprices. Similarly, the prevailing
market prices of different farm inputs at the tiofenvestigation are considered. This
is mainly due to the adoption of survey method afadcollection. However, cost
accounting method may give better and meaningfsights. This is also another
limitation of the Study.

ISSUES FOR FURTHER RESEARCH
Several issues for further research have beenifi@éenthrough a review of

literature and several among many such issuesteese listed below:

v" Impact Assessment of organic farming in differeabfegions.
v Sustainability of organic farming with respect tovifonment up-gradation in

a specific region.
v' Adoption of organic farming and location-specifamstraints.

v" Institutional and policy issues of organic farminga different presentation.
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MAJOR FINDINGS
v' The literacy levels of East Godavari District aigher for both males and

females compared to Anantapur and Mahabubnagar.

v" While more than one half of the population of Aralradesh, East Godavari
and Anantapur Districts is unproductive, it is loweMahabubnagar.

v The major source of irrigation in East Godavarstiict is canals, which
constitutes 49 per cent of the total operated afethe District, while in
Mahabubnagar and Anantapur district, tube welld dell, constitute 18 per
cent and 8 per cent of the total operated aresecéisply. The State figures
indicate that tube wells / dug wells irrigate abt@tper cent to total operated
area, followed by canals (12 per cent).

v' The percentage of buffaloes in the total live-stpolpulation is very high in
East Godavari District, while in Anantapur and Mailanagar districts; the
percentage of sheep to the total livestock popnas high constituting 83 per

cent and 58 per cent respectively.

v' The socio-economic profile of the study area revehlat the conditions
prevailed in East Godavari District like literacyte, percentage of the aged
and experienced population in to total populatewerage rain-fall, irrigation
facilities and availability of dung (organic manyrare more favorable for
organic farming compared to the other selectedricist Thus, it can be
concluded that East Godavari District is congerf@ organic farming
compared to the other two selected districts. tSmn be hypothesized that the
organic farmers in East Godavari District are ina@lvantageous position in
relation to efficient input-use compared to otheniers in Mahabubnagar and

Anantapur.
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v" An analysis on demographic profile/characteristias revealed that there is
not much of difference in both the categories aimfa viz., organic and
conventional, like age, gender, family size etad @conomic characteristics
like value of assets’, size of land holding etmtiBthe categories of farms can
be differentiated with regard to the various lewal$iteracy, as the percentage
of farmers with secondary and higher levels of atioa is more in organic
farming category compared to their counterparts. @Asesult, it can be
hypothesized that the farmers of organic farminggary are more rational,
have more accessibility to the information on orgdarming practices, which
consequently leads to efficient input-use.

v" The cost of paddy per farm and per acre on theslmdsiifferent cost concepts
is found to be relatively higher on conventionainfa compared to organic
farms. The same phenomenon is discernible amotgrehit size groups of
farms also.

v' Further, it is to be noted that in case of orgapaddy holdings, the
proportions of different costs to Cost -~ &d farms size are directly related,
whereas in case of conventional holdings, the ptapws of different costs to
Cost — G are inversely related.

v" The cost of redgram per farm and per acre on thsés baf different cost
concepts is found to be relatively higher on cotieeral farms compared to
organic farms. The same phenomenon is discernitrleng different size
groups of farms also. Further, it is to be noteat th case of organic holdings,
the proportions of different costs to Cost e directly related, whereas in
case of conventional holdings, the proportions itfedent costs to Cost —C

are inversely related.
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v' The cost of groundnut per acre on the basis oéwdfft cost concepts is found
to be relatively higher on conventional farms compato organic farms.
Except the small farm holdings, the same phenomeénaiiscernible among
different size groups of farms also and the costulfivation for small farm
holdings on organic farming is slightly higher.dase of organic holdings, the
proportions of different costs to Cost » &hd farms size are inversely related,
whereas in case of conventional holdings, thesequtions are directly
related.

v' The farmers of all size groups of the selected £napder both organic and
conventional category are getting profits, but phefits earned by the organic
farmers are higher by 37 per cent, 33 per cents&@npler cent for the selected
crops respectively. A more or less similar pictwan be seen from the
analysis of different size groups of farms on kb# organic and conventional
category of the selected crops except for the sfaathers of redgram. The
small farmers of organic redgram are getting loprefits or net incomes than
their counterpart b§ 47/- (0.77 per cent), which is a very negligibhecant.

v" When perceptions of organic farmers were elicitedaatheir experiences in
organic farming, certification, problems they enutmn with etc., it is
heartening to note that as many as 18 per cent bege adopting organic
farming since 2001 and all of them have been camtgit to date. Despite
this fact, about 15 per cent of them have switcbeer to organic farming
only in 2005 and all the selected organic farmexgehcrossed the gestation
period of three years and have been reaping thefiteof organic farming.

v Electronic media has more impact on the switchivgy ¢o organic farming, as

it is evident from the fact that it motivated arduBl per cent of the total
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sample farmers, followed by village cooperative &9 cent), print media (17
per cent), village leaders (15 per cent), agricaltextension workers (15 per
cent) and fellow farmers (13 per cent). Slight aaons in the percentages, can
be found at the crop level analysis also.

It is distressing to note that out of the seleabedanic farmers none has
reported that he has obtained certification, thowgimy of them have reported
that they have taken organic farming as early &0Bil. The sample farmers
of the study area based on their experience innccgarming reported some
advantages of organic farming which are correlatéth the results of the
earlier studies. Around 34 per cent of them repbitt@t the fertility of soil has
increased. In addition, around 37 per cent of thieported that the cost of
cultivation has come down due to non-usage of cbainfertilisers. Further,
around 15 per cent of them reported that the ocganbduce is good for
health, while another 13 per cent of them repotted they are getting higher
and constant returns from organic farming.

With regard to the certification for organic produdhey expressed, that
certification is highly expensive (66 per cent))Jdwed by lack of information
on the certification process (27 per cent) and ksned of farm holdings (7 per
cent).

When information was elicited as to other probleraknost all of them
reported that they have been facing problems irketing their produce as
their product lacks certification.

All the sample farmers suggested that the orgaammihg will spread if the
government provides some subsidies on organic snpatl support them in

getting certification and enable them to marketrtpeoduce at remunerative
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prices. In addition, they suggested that any teainsupport from the

agricultural line department will also be of quitelp for them. As a whole,

the farmers felt that it is in the hands of goveenito encourage the organic
farming on a wider scale.

Both organic and conventional farmers are gettieigefited with regard to the

various standard concepts of returns employed aatysed in this Study. It

can also be seen that the small farmers of orgadigram, are getting lower
profits compared their counterparts. Another imgatrobservation that can be
made from the analysis is that organic groundnuhéas of large farm size

group are getting lower profits compared their deyparts. Based on these
conclusions, it could not be generalised that thgamic farmers are more
efficient both technically and allocatively compéréo the conventional

farmers.

Results of the Stochastic Frontier Production FoncModel indicated that

technical efficiency is relatively higher on orgamaddy farms compared to
conventional paddy farms, while conventional redgréarmers are more

efficient compared to their counterparts and orgagroundnut farmers are

relatively more efficient than their counterparts.

Analysis of CRS-TE, VRS-TE and SE Model concludkdttboth organic

paddy and groundnut farms operate close to theacip frontiers than

conventional farms, while conventional redgram faroperate close to their
specific frontier than organic redgram farms.

Analysis of TE, AE and EE - CRS Model concludedt thiayanic paddy and

groundnut farms are more efficient compared to eatienal paddy and
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groundnut farms, while conventional redgram farme anore efficient
compared to organic redgram farms.

v' Similarly analysis of TE, AE and EE - VRS Model chrded that organic
paddy and groundnut farms are more efficient coegbao conventional
paddy and groundnut farms, while conventional radgrfarms are more
efficient as compared to organic redgram farms.

v' Further an analysis of Factors Determining TecHnigHiciency Model
concluded that age of the farmer, education, digtdo market and experience
of the farmer appear to be predominant variableterohening technical
efficiency and large farms are found to be morécieifit than medium and
small farms.

POLICY IMPLICATIONS:

v" Most studies have found that organic agricultuguires significantly greater
labour input compared to conventional farms. Thaeefthe diversification of
crops typically found on organic farms, with thaifferent planting and
harvesting schedules, may distribute labour denmamek evenly, which could
help stabilize employment. As in all agriculturaystems, diversity in
production increases income-generating opportundied can, as in the case
of fruits, which supply the essential health-prtitex minerals and vitamins
for the family diet. It also spreads the risks aildre over a wide range of
crops.

v' Several studies have argued that for sustainalfiggricultural sector of any
country, organic farming is the only way-out aassures no contamination of

water, no environmental pollution and no degraaatibsoil fertility.
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v" A study in Egypt has concluded that the qualitgdiafiking water will improve
further with an expected expansion of organic adfice and organic
agriculture enables ecosystems to better adjusieteffects of climate change
and has a major potential for reducing agricultgr@enhouse and other gas
emissions.

v It is well known that organic and integrated systemad higher soil quality
and potentially lower negative environmental imp#wn the conventional
system. When compared with the conventional anegnated systems, the
organic system produced sweeter fruit, higher pabiiity, greater energy
efficiency and further indicated that the organigstem ranked first in
environmental and economic sustainability, whilee tmtegrated system

ranked second and the conventional system last.

v'As per a study, India needs at least 294 millionnes of food-grain per
annum by 2020 and the mainstream of Indian agtioeilbas to depend on
modern agricultural inputs, such as chemical feers and pesticides.
Nevertheless, their restrained and efficient usen{grtant. As regards plant
nutrient needs in modern agriculture, the Studygested that integrated
nutrient supply is the key for the sustainabilityradian agriculture.
In this context, the role of the government isicait in motivating farmers towards
organic farming in the Country. Some of the majoggestions for expansion of
organic farming are:
v' Creation of separate ‘green channels’ for markedingrganic foods.
v' Announcement of premium prices for organic stapledfcrops in advance of
crop season.

v Creation of demand by more awareness programmes.
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v Provision of Input/conversion subsidies for encgurg organic growers.

v Investment of more funds on Research and Developorenrganic farming,
Initiation of cheaper and quicker certification pess for organic produce.

v' Farmers in the Study area reported that they ategething any assistance
whatsoever either from the Agricultural Departmenfrom other government
agencies. As such, the intervention of NGO’s isyveiuch needed in this

regard.

*k%k
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