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ABSTRACT India has become the focal point of biggest debates on GM Crops and their Risk benefit artadysis.
present study reveals extent of farmer readiness and support for Genetically Modified crops and biotechnology applications
in Indian agricultureA set of new indices developed could reveal farmeadiness towards GM Crops, willingness to

pay for GM seeds, to trial in time, to invest additionally and to substitute available area. 5 factors namely Biotechnology
awareness, innovativeness, extension participation and cosmopoliteness were found to determine farmer readiness towards
GM crops A model was developed for predicting GM readiness which explained up to 78.4 per cent variseitoof. 14
biotechnology applications were rated for their farmer acceptabtitymer support for ongoing GM research was found
highest for crops requiring lesser chemical fertilizers followed by crops requiring less water for growth, crops having
longer shelf life periods, drought tolerant crops and saline tolerant ditep$indings will serve researchers, industry and
Government in developing biotech communication strategies, pricing, production and timing of market entry as well as
development of GM crops based on farmer needs in future.

INTRODUCTION Bt Brinjal. India is currently experimenting with
GM mustard, cabbage, caulifloweérinjal (aub-
Over the past decade, India has become themjine/egg plant), potato, tomato, ground nut and
focal point of one of the biggest GM debate. rice (Sajeev 2006 According to Swaminathan
Politicians, lobbyists, farmers, environmentalists (2005),among the frontier technologies relevant
and major corporations have all joined in theto the next stage in our agricultural revolution,
debate, on whether to fully introduce GM cropsthe foremost is agricultural biotechnologye
into the natiors agriculture (GreenBio 2009). work already performed in India has revealed the
But much of this debate lacks science or the voicgpotential for breeding new GM crop varieties
of scientistsThe media in India has also exhib- possessingplerance to salinifglrought and some
ited an irresponsible approach by continuouslymajor pests and diseases, together with improved
publishing poorly researched articles. nutritive quality However GM foods are pre-
Bt Cotton is the first and only transgenic crop dicted to have many disastroudeefs on the
approved for commercial cultivation in India economy and society of such a struggling nation
from 2002 .0f the 6.3 million hectares of hybrid (Paarlbeg 2002).
cotton in India in 2006, which represents 70% Past research has shown that there is an in-
of all the cotton, 60% or 3.8 million hectares wasverse association between consumers’ perceived
Bt cotton - a remarkably high proportion in a risks and perceived benefitélbakami and
fairly short period of five yearé&\@CoAB 2006)  Slovic 1994andSiegrist 1999 and it has been
Also, India has doubled its production in the lastsuggested that the negative correlation shows that
five years and has crossed the US last year tpeople fail to consider the dimensions of risks
become the second ¢gst cotton producer inthe and benefits separatelplbakami and Slovic
world. It is expected to overtake China in 20091994. In other words, those that perceive high
to become the biggest producer (Gurchararnisks would tend also to perceive low benefits
2007). from GM.
With the phenomenal success of Bt cotton, According to Hoban (1999) majority Ame-
India is looking forward to the introduction of rican and Japanese population remain positi-



30 M.V. SAJEEVAND N.R. GANGADHARAPRA

ve about the use of biotechnologypout three idea is that risk perception is not just a percep-
guarters of the Japanese consumers support thion of inherent dangers of the technology; the
use of biotechnology in agricultui@.an exten-  actions taken by those who use and regulate the
sive international study of public perceptions of technology also ultimately determine risk (CAST
biotechnology conducted by Environics Interna- 1995). Several surveys in NoAmerica and the
tional (2000),almost three-fifths of the people U.K. have found that perceptions of trust in gov-
surveyed in théAmericas,Asia and Oceania ernment regulation (and industry), regarding ei-
agreed that the benefits of the use of biotechnolther pesticides or the products of agricultural
ogy outweigh the risks. biotechnology are the strongest predictors of

Following the psychometric paradigm, risk consumer support (Dittus and Hillers 1993).
researchers analyzed the cognitive structure un- Ravenswaay (1995) concluded that trust in
derlying the risk perception of the lay public with government and industry may be a more im-
respect to potential hazards containindedlédnt  portant influence on risk perception than the in-
risk characteristics (FischHadt al. 1978)Ac- herent safety or the danger of a particular agri-
cording to findings based on empirical researchchemical.This view holds true and is reflected
qualitative risk characteristics like personal con-by theAmerican consumés continued positive
trol, voluntariness, familiarityexpected conse- attitudes toward biotechnologgeveral surveys
guences of potential hazards; etc determines theave shown that trust in regulatory authorities is
public perception of risk (Slovic et al. 1985). higher in the United tates than in Europe. In
Level of education also results in a better capaceontrast, Europeans trust the government regu-
ity to identify risks as well as benefitBdrrier  latory system less than Canadian&mericans,
1987. It has been gued that ability to process preferring international regulatory agencies
information also influences risk and benefit-per (Einsiedel 1997).
ception; this ability is presumed to be related to In another survey by Einsiedel (1997), two
level of education®eenkamp 1997although  segments among the Canadian public geer
the direction of the &ct is somewhat ambigu- from the various attitude measures relating to
ous. regulatory processes. Some Canadians are pre-

The major influences on biotechnology ac- disposed to the use of modern biotechnology
ceptance seem to be knowledge level, awarenesdongside traditional breeding methods (tradi-
of benefits, confidence and trust (Hoban 1996) tionalists) and some Canadians (technocrats)
Global diferences in support for specific appli- exhibit high trust in the technology and its-sur
cations of agricultural biotechnology are basedrounding institutions (including the regulatory
on a countrys culture and histoygconomic con- institutions and the industry).
ditions, and government initiatives or responses Risk-benefit perceptions are hypothesized to
related to the issue. Media coverage and activisbe related to peopketrust in the source of infor
opposition has been most pronounced in thosenation also. It can be anticipated that because
countries where survey respondents were morgovernment and the food industry promote a gen-
negative (Hoban 1998). erally positive message about GM technology

Perceived knowledge about GM crops is also(FAO 2000, people who trust these information
expected to have an influence on risk-benefitsources will perceive lower risks and higher ben-
perceptions. It is hypothesized that people perefits. By contrast, environmental groups tend to
ceive risks that are familiar to them as lower thanpaint a bleak picture of GM technolqgp trust
those that are unfamilial/ller 1998), suggest- in these aganizations should lead to higher risk
ing a negative association between perceive@nd lower benefit perceptionggrdurme et al.
knowledge and perceived risk. 2002.

Semantic images associated with the mean- In India, not much scientific studies have be-
ing of technological risks (e.g. pending danger en conducted on farmer support towards GM
slow Killers, cost/benefit ratio, avocational thrill, Crops. In a study conducted by Sajeev and Gan-
etc.) (Rohrmann and Renn 2000) and immediatggadharappa (2006) in villages of Karnataka, a
affect (Finucane et. al. 2000) also determines theneager 2.5 per cent of farmers showed awa-
perception. reness regarding biotechnology and its appli-

One of the emgling themes in risk percep- cations in agriculture. Being that Indian govern-
tion research is the importance of trdste key  ment is on the vge of making many key deci-
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sions regarding GM crops, it is imperative that RESULTS AND DISCUSSION
the farmers’ support towards various biotechnol-
ogy applications in agriculture be studied. 1. Socio-personal Pofile of the Farmers
METHODOLOGY Thesocio personal profile of farmers is com-
piled inTable 1 and the major findings are ex-
Locale, Survey Instrument and Data plained below:
Collection The mean age of the respondents in the study

. area was found to be 42 to 43 years (42.7) with

The Bangalore rural district of Karnataka statemjqgle age group dominating with 71.7 per cent.

of India was sensitized towards the concept .Oﬁ'nhe mean family size in the study area was found
GM food crops and other biotechnology appli- 1 e of 5 to 6 members. Medium sized families

cations in z.agricultu_ré[he work was done under dominated with three fourth of the population
the project; ‘Improving nutritional quality of food 750,

through biotechnology approachas’a partner
ship between Purdue UniversitySAand Uni-
versity ofAgricultural Sciences, Bangalore, In-

Respondents seemed evenly distributed with
respect to education level with almost two fifth

dia and funded by USAID-ALCT hree villages (19.2%) |II|;[erate, one eighth can only read and
from this district namely Heggadehalli, Write (11.7%), two fifth having primary educa-
Venketanahalli and Shettihalli were selected af-ion, 18.3 per cent having secondary education,
ter initial survey and PRAxercises by the inter  17-5 per centwith SSLC, one eighth passing PUC
national project team. Extensive biotechnologyand only a meager 4.2 per cent having a degree
awareness programmes (focusing mostly on B higher qualifications. _

Brinjal and BtTomato) were conducted in these ~ Mean farming experience (in years) was found
villages till completion of first phase of project to be 21 to 22 years with majority (67.5%) hav-
in early 2008. For the present study data wad$ng medium farming experience. Mean area un-
collected randomly from 120 farm families out der cultivation was found to be 2 to 3 acres with
of the 256 families living in these villagesn a great majority (90%) having medium sized farm
original simple survey instrument was develop-land, followed by the remaining 10 per cent hav-
ed in consultation with social science and lifeing lage holdings.

science experts of UniversityAfricultural Sci- Slightly less than two third of the population
ences, Bangalore, India and Purdue Universityrecorded medium trust in agencies followed by
USA. Respondents were asked to recall the biohigh (22.5%) and low (15.0%) trust leading to a
technology awareness programmes conductegast majority (81.7%) having only low level of
in their village before introducing them to the extension participatiorThis is due to the fact
questions on biotechnology awareness and GMnat public research and extension system in

readiness. India has put up a poor performance in recent
ContingentValuation Method (CVM) was  {imes puttip ap P
used to study the farmers’ willingness to pay Ma' ; 0 ;

W jority (61.7%) of the population had
%Eﬁi)egotrhghé\?l\e;leg) deevglz(i)vet#rseeedn?(r)rreawiﬁt medium aspiration level followed by others. In
ingness indices nameWiIIingnpess to Substitute ;:r?se of C?stmoprc])Iit;nesls, a fodu_r fifth majority Ic_>f

; e e population had only medium cosmopoli-
available area (WTSillingness to Invest ad- tenezs!OSubsistence fayming calls for me%lium

ditionally (WTI) andWillingness taTrial in Time X L
(WTT). An elaborate explanation regarding cosmopoliteness only thereby explaining the

ContingentValuation Method (CVM) and its esult . .

scoring methods @O 2002) was given to each A two third majority of the farmers had me-

respondent before their biddings were asked fordium risk taking ability followed by around 30

Also, respondents were asked to recall the bioPercent of the farmers having high risk taking
technology awareness programmes conducte@bility and a meager portion registering low risk
in their village before introducing them to the taking ability Mass media usage was found to
questions on GM readiness (dependent variabl®e medium in a vast majority (71.7%) and high
measuring the farmer readiness towards GMamong one fifth of the population followed by
crops) and support towards GM crops. low in a meager 8.3 per cent of the population.
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Table 1: Socio-personal pofile of the farmers (n=120)

Independent variables Mean SD Category Respondents
f %
Age 42.70 11.03 Young 15 12.5
Middle age 86 71.7
old 19 15.8
Family size 5.83 1.93 Small 13 10.8
Medium 90 75.0
Large 17 14.2
Level of Education 3.62 1.77 Illiterate 23 19.2
Can read and write only 10 8.3
Primary School 24 20.0
Secondary School 22 18
High School 21 17.5
Pre University Course 15 12.5
Bachelor Degree and above 5 4.2
Experience in farming 21.27 10.64 Low 24 20.0
Medium 81 67.5
High 15 12.5
Area under agriculture 2.64 2.48 Small 0 0.0
Medium 108 90.0
Large 12 10.0
Extension participation 4.63 3.78 Low 98 81.7
Medium 0 0.0
High 22 18.3
Level of aspiration 2.19 1.12 Low 32 26.7
Medium 74 61.7
High 14 11.6
Cosmopoliteness 5.62 5.67 Low 0 0.0
Medium 97 80.8
High 23 19.2
Risk taking ability 4.23 2.68 Low 4 3.33
Medium 81 67.5
High 35 29.2
Trust in agencies 21.61 7.36 Low 18 15.0
Medium 75 62.5
High 27 22.5
Mass media usage 1.49 3.66 Low 10 8.3
Medium 86 71.7
High 24 20.0
GM awareness 1.15 0.90 Not Aware at all 14 11.7
Low 8 6.66
Moderate 79 65.8
High 19 15.8

Moderate GM awareness was found among2. Economic Pofile and Willingness
two third of the population (65.8%) while 15.8 Indices of Farmers
per cent had high and a meager 6.66 per cent
reported low GM awareness. It was noted that Mean annual investment in agriculture was
around one tenth {17%) of the population did- found to be Rs. 8495.83/- with almost all farm-
n't report any GM awareneskhe only channel ers belonging to medium investment category
through which these villagers could gather in-(Table 2). Mean long term investment in agri-
formation and awareness about GM technolo-culture was found to be Rs. 44495.83/-.
gy or biotechnology was through their partici-  Economic motivation was found to be medium
pation in the focus group meetings and lectureamong great majority (85.8%) of the population
classes conducted by USAK O project sci- followed by othersThrough generations the
entists. Since this has not happened much in reflarmers in the study area have resorted to sub-
ality as seen in the case of low extension partisistence farming which yields only modest re-
cipation it in turn has lead to the moderate GMsults. Hence; the farmers are tuned towards me-
awareness. dium economic motivation.
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Table 2: Economic pofile and willingness indices of farmers (n=120)

Independent variables Mean SD Category Respondents
f %

Annual investment in agriculture 8495.83 15124.21 Low 0 0.0
Medium 112 93.3

High 8 6.7

Long term investment in agriculture 44495.83 83736.85 Low 0 0.0
Medium 25 20.8

High 95 79.2

Economic motivation 13.49 1.73 Low 12 10.0
Medium 103 85.8

High 5 4.2

WillingnessTo Pay (WTP) MeanWTP for GM seeds above  NoWTP 17 14.2
the ordinary seed price (%) Low (<50%) 68 56.7

59 Medium 20 16.7

(51-100%)

High (-:100%) 15 12.5
WillingnessTo Substitute available Mean area available for substitu- NoWTS 8 6.66
area (WTS) tion (%) Low 8 6.66
59 Medium 71 59.1
High 33 27.5
WillingnessTo Invest additionally (WTI) MeanWT]I for GM crop cultiva- NoWTI 6 5
tion above the ordinary variety (%) Low (<50%) 24 20
99 Medium 72 60
(51-100%)
High (-:100%) 18 15
WillingnessTo Trial in Time (WTT) Not willing 14 11.6
Undecided 2 1.66
Third season 8 6.66
Second season 69 57.5
First season 27 22.5

Willingness to Pay (WTP) was found to be the prospective GM crop was found to be 59 per
low among more than half of the respondentscent.The results show the aversion of farmers to
while 16.7 per cent had medium and one eighthake risk by substituting their available farm area
of the farmers had higvTRP. More than one for a GM alternative.
eighth of the population had no willingness to  The significance of the above results lies in
pay The meatWTP above the price of the ordi- the fact that on a broad scale, agencies will be
nary seed varieties was found to be 59 per centable to quantify the demand for GM seeds based
The results show the poor financial condition on the willingness to substitute available area
prevailing in the farm families as well as their reported by farmergccordingly, agencies can
aversion to take risk in investing more. go for rough estimates of seed replacement rates

The above findings augur badly for any expected and can augment their production per
agency aiming at high profit business through salgaining to the trends made available héree
of GM seeds in future. It calls upon the public results give a preliminary idea of what level of
sector to rise to the occasion to provide cheapeinitial response agencies can expect for their
and afordable varieties of GM food crops to the GM seeds.

Indian farmers. Public or private, the agencies Mean Willingness to Invest additionally
involved in development and marketing of GM (WTI) for GM crop cultivation above the ordi-
crops in future can price their seeds based on theary variety was found to be 99 per cent with
price ranges that the farmers are willing to paythree fifth of the population reporting medium
as revealed by this study WTI. While one fifth of the respondents report-

Willingness to Substitute available area ed lowWTI, 15 per cent had higWTl and a
(WTS)was found to be medium among nearly meager 5 per cent reported a complete ‘NO
three fifth of the respondents while the remain-WTI'.
ing 27.5 and 6.66 per cent of the population had Although WTP for GM seeds was found
high and lowNTS respectivelyMeanWTS for  moderate (59%), farmers have recorded very
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highWTI on management costs (99%is re-  Table 3: Relationship between GM eadiness and
flects the farmer readiness to cultivate GM cropgndependent variables (n=120)

confirming to the prescribed package of prac-independent variables Correla-
tices for these crops. It should also be noted that tion coeffi-
they are willing for the same upon the hope that cient 'r
their choice of a GM alternative should reap suc-GM awareness 0.842%*
cess at any cost. Hence, the findings call for in-WillingnessTo Pay (WTP) 0.540*

dechnol £ WillingnessTo Trial in time (WTT) 0.534**
creasedecnnology perrormance assurance yyjjingnessTo Substitute available area  0.299**

on part of public and private sector agencies.  (WTS)
RegardingWillingness toTrial in Time WillingnessTo Invest additionally (WTI) 0.106

(WTT), nearly three fifth of the farmers were ég;”y cize ous
ready to trial a GM crop only in the second sea- evel of education 0.160
son/opportunity while around one fourth plans Experience in farming 0.014
to try it in the first season/opportunity itself. ﬁ:ﬁfb ;F%ﬁ;gggéﬁ{t%eagriculture 8-%%*
Wh”e 6'.66 per cent were willing to take up GM Long term investment in agriculture 0.143
in the third season 116 per cent were not at all Extension participation 0.311*
willing to cultivate it and the remaining 1.66 per Level of aspiration 0.112
cent was undec|ded Cosmopoliteness 0.343**
It L . Risk taking ability 0.176
should be noted that a striking proportion s in agencies 0.157
(25%) of the farming population have identified Economic motivation 0.088
themselves asrinovatorswith respect to readi- Mass media usage 0.276*

ness in adopting GM technologi@$ese inno- == significant at 1% level

vators are followed by a majority (60%) who * = Significant at 5% level

belong to the ‘early adoptecategory This is

contrast with the classical ‘adopter category’ cation like GM, this awareness becomes a highly
classification by Rogers in which generally we important factor deciding their GM readiness and
find only 3.5 percent and 13.5 percent of farm-hence the significant relationship.

ers in falling under ‘innovatdand ‘early adoptér The WTP, WTT andWTS are the quantita-
categories respectivelyhe findings hold good tive parameters which act as clear indicators of
for public as well as private research institutionsthe farmer interest in adopting GM crops and
who aim for mass popularization of GM crops hence their GM readiness. In our stuilywas

in future. hypothised that if the farmers are not having the
sufiicientWTR,WTT andWTS it will negatively

3. Determinants of Farmer Readiness affect their GM readines3he results undoubt-

(GM Readiness) andrheir Individual edly proved the same thus justifying the devel-

Contribution opment and application of these new variables.
Annual investment in agriculture is another quan-

Relationship between GM Readiness titative variable which in monitory terms has high

and I ndependent Variables influence on readiness to adopt any new tech-
nology and hence the result.

A cursory look aTable 3reveals the relation- Participation in extension programmes, cos-

ship betweerGM readiness and the independ- mopoliteness and mass media usage are the va-

ent variables used in the studsight variables riables which promote the GM awareness of

namely GM awarenesgyTP, WTT, andWTS, farmers which in turn contributes to increased

annual investment in agriculture, extension par GM readiness thereby explaining the signific-

ticipation, cosmopoliteness and mass mediant correlation with the dependent variable.

usage had a significant relationship with GM

readiness of the farmers. Extent of Contribution of | ndependent
Willingness to adopt any technology requires Variables Towards GM Readiness

awareness regarding the technology and its work-

ing and applicationwithout proper awareness  Table 4 reveals the extent of contribution of

no farming population can move towards adop-the independent variables used in this study to-

tion of a technologyin case of a high end appli- wards GM readiness. Out of the 19 independent
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variables selected and used for the study fouStep-wise Regression Model Predicting
variables name|yGM awarenes8\VTT, exten- GM Readiness
sion participation and cosmopoliteness had po-
sitive and significant contribution towards GM  Table 5 reveals the results of step wise regres-
readinessThis shows that these are the variablession analysis which yielded 7 models explaining
contributing significantly to the variation in GM the variation in GM readinesshe model 7 ex-
readinessThe Rvalue shows that all the 19 in- plained up to 78.4 per cent variation in GM rea-
dependent variables together could explain upliness with the predictors: constant, GM awa-
to 80.6 per cent variation in GM readine$his  renessWTT, extension participation, cosmo-
also proves that the choice of independent vapoliteness andVTP. But considering the fact
riables used for measuring GM readiness of Inthat model 5 had the lowest standard error of
dian farmers was fairly good and result yielding.4.5168 and that the further models 6 and 7
couldnt explain much more significant variation

: - . . in GM readiness, the model 5 was selected as
tToa\l,E,);?c?s' I<E3X|\t/? ?2‘;{,?,?2;2"(‘?:"1”2%3'”depe”de”t variables the best model to predict GM readiness of far
mers.The regression model 5 which was found

Independent variables Sandadized : - - P
Regession bes_t suited to predict GM readiness is given be-
coficent b 0 read 17.847 + 0.804X 0.222%,
readiness = 17. + 0. . -
GM awareness 0.776** 1
WillingnessTo Pay (WTP) 0.129 0.063X, - 0.148X + 0.117X;
WillingnessTo Trial in time (WTT) 0.163** ~Where, X = GM awareness, X WTT, X, =
WillingnessTo Substitute available area  0.053 Risk taking ability X, = Extension participation
(WTS) " and X = Cosmopoliteness
X\g'e"”gnessm Invest additionally (WT!) _8'8857’ The above model shows that any agency
Family size 0.013 whether public or private; willing to measure or
Level of education -0.026 predict the willingness of their @et clients to-
Experience in farming -0.016 wards new GM applications, the variables GM
ﬁ;&i ;‘I”i‘?ﬁ/feggnr]'gﬁ{t%eagriculture '8-2‘252 awarenessWTT, risk taking ability extension
Long term investment in agriculture -0.206 participation and cosmopoliteness holds the key
Extension participation -0.200%* for them. Also, the model can be used for pre-
Level of aspiration 0.070 diction of GM readiness under similar condi-
Cosmopoliteness 0.135* tions.
Risk taking ability -0.086
Trust in agencies 0.021
Economic motivation -0.043 4'. Extent of Fa”“ef Suppor_t for
Mass media usage -0.014 BiotechnologyApplications in
Model R R? Adjusted 3d. Enm- Agricultur e
R? or of the . .
Estimate The extent of farmer support for ongoing bio-
1 0.898 0.806 0760 as000 technology research in agriculture is depicted in

— Table 6.The support was highest for crops re-
»= Significant at 1% level quiring lesser chemical fertilizers with 92.5 per

= Significant at 5% level cent of the farmers supporting Tthis is due to

. the fact that fertilizer costs are nofaatlable by

The results recommend that any agency insmall and maginal farmers and hence research
volved in research, development and outreapn GM crops requiring less chemical fertilizers
ch of GM crops/biotechnology applications was widely supported.
should concentrate mostly on building GM  Applications like crops requiring less water
awareness, measuring and analyzing their cliefor growth, crops having long shelf life periods,
nts’ WTT, make them participate in extension drought tolerant crops and saline tolerant crops
programmes aimed at GM awareness and makgarnered support from 91.7 per cent of the farm-
efforts to improve and build cosmopoliteness. ers and stood secorithis is due to the fact that
Dedicated dbrts towards building up of these water has become a scarce resource and also
variables can lead to greater GM readiness amfarmers in India do’have an institutionalized
ong farmers. cold chain support there by incurring huge losses
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Table 5: Sepwise regression analysis of independent

) | : of crops requiring fewer pesticide applications
variables with GM readiness (n=120)

was readily accepted and supported. Herbicide

Model R R? Adjusted Sd. Emor tolerance was supported as an ‘utility idea’ while
R ofthe Es-  the promises of nutritional enhancement through
timate biotechnology has fascinated the imagination of
1 0.842 0.709 0.706  5.0867 the villagers contributing to the excellent sup-
g 8-2% 8-;22 8-;32 j-g%‘g port. The same principle worked in case of sup-
2 0.877 0.768 0760 45951 port for protein enriched tubers and cereals.
5 0.882 0.778 0.768  4.5168 Crops containing hormones were supported
6 0.880 0.775 0.767  4.5276 by only 46.7 per cent and crops containing vac-
7 0.886 0.784 0.775  4.5515 cines by only a mere 38.3 per cent. In the above
Models Predictors two cases, the idea of inserting genes producing

hormones and vaccines in to edible crops was
viewed with suspicion and fear which has result-
ed in low support.

Crops with terminator seeds were not sup-
ported by any farmer with almost all farmers
(92.5%) fully opposing research and develop-
ment of that applicatiorThis is due to the fact
that terminator application was viewed as a thr
eat to the basis of agriculture itself where a far
mer who cultivates a crop is not allowed to take
the seeds of his crop for raising the next crop.
This is part of a global agenda of multinational
. . . seed giants to cheat the poor farmers of the de-
every time perishable crops tfa price crash. = yajoning countries there by making them depen-
Salinity has rendered much area in Indiagjont on'the companies for seeds in every subse-
uncultivable and hence the wide support for thaﬁuent cropping season. Hence, research on this

application. . . . application was vehemently opposed by the far
Research on crops requiring lesser pest|C|deﬁ1ers by using their commonsense

and herbicide tolerant crops were closely sup- '

ported by 89.2 per cent of the farmers while nu- CONCLUSION

tritionally enhanced cereals (77.5%) and nutri-

tionally enhanced vegetables and fruits (72.5%) The present study attempted to draw an ini-

also got wide support. Pesticide applications takeial picture regarding farmer readiness towards

a major chunk of the farming expenses incurredcM technologiesThe antecedents of ‘GM readi-

by the poor farmers in this village and the ideaness’ revealed by this study will serve as guide-

Model 1 (Constant), GM awareness.

Model 2 (Constant), GM awarenesg/TT.

Model 3 (Constant), GM awarenes&/TT, Risk taking
ability.

(Constant), GM awarenes#/TT, Risk taking
ability, Extension participation.
(Constant), GM awarenes#/TT, Risk taking
ability, Extension participation, Cosmopolite-
ness.

(Constant), GM awarenes#/TT, Extension
participation, Cosmopoliteness.
(Constant), GM awarenes#/TT, Extension
participation, Cosmopolitenesé/TP.

Model 4

Model 5

Model 6

Model 7

Table 6: Extent of farmer support for ongoing biotechnology eseach in agriculture (n=120)

S.  Ongoing biotechnologyeseach in agricultue Support Neutral Oppose
No. f % f % f %
1. Nutritionally enhanced cereals like Golden rice 93 77.5 14 11.7 13 10.8
2. Nutritionally enhanced vegetables and fruits 87 72.5 23 19.2 10 8.3
3. Crops requiring less water for growth 110 91.7 2 1.6 8 6.7
4.  Crops requiring lesser pesticides 107 89.2 13 10.8 0 0
5.  Crops requiring lesser chemical fertilizers 111 92.5 9 7.5 0 0
6.  Crops containing hormones for better human health 56 46.7 19 15.8 45 375
7.  Crops containing vaccines against human diseases 46 38.3 3 2.5 71 59.2
8.  Crops having long shelf life periods 110 91.7 2 1.6 8 6.7
9.  Protein enriched tubers 88 73.3 27 22.5 5 4.2
10. Protein enriched cereals 88 73.3 27 22.5 5 4.2
11. Drought tolerant crops 110 91.7 2 1.6 8 6.7
12. Saline tolerant crops 110 91.7 2 1.6 8 6.7
13. Herbicide tolerant crops 107 89.2 13 10.8 0 0
14. Crops with terminator seeds 0 0 10 7.5 110 92.5
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line for GM researcherd.he WiIIingness indi- technological risks and benefitBolicy Sciences9:

P 127-52.
ces measured can be used for Chalkmg out StraFfood andAgriculture Oganization of the UN antVorld

egies with respect to pricing, production and re- " Health Oganization 2000. Safety aspects of genetically
lease of GM crop varieties in the future. Exten- ~ modified foods of plant origirRepot of a joint AO/

sion implications from these findings are likely gggcﬁggggfggﬁg{}gﬁgnomH@OdS Derivedofn

in the areas of developing dedicated ‘biotechgreenio 2009. India The GM debate, From http:/
outreach’ towards improved education aboutthe  greenbio.checkbiotech.ginews/india_gm_debate

i i i (Retrieved October 12, 2010)
potentlal of new GM teChn()lOgle-Ehe stepwise Gurcharan Das 2007. ‘Let biotech crops bloom’, Men and

regression model developed will provide help in Ideas. The Tmes of IndiaNovember 04, 2007. B2.
predicting the GM readiness of farmers underHobanTJ 1998.Trends in consumer attitudes about

similar conditions. Concertedfefts at devel- agricultural biotechnologyhgBioFoum, 1(1): 3-7.
oping dedicatedbiotech-outeach’ strategies gg%’t‘;m{,‘;}pé{’gv(%agb"’f"“‘m"’g' (Retrieved
involving policy makers, researchers and extenHobanTJ 1999. Consuméittitudes. Presented Ag West
sion agencies onIy will work for GM crops in Conference. From: wwfoodsafetyksu.edu/articles/
developing countries like Indi&he study reveals gg;{;’;;’ggfg—ggg’g;C—pefcep“"”-p‘“ (Retrieved
that contrary to popular belief and media pro-HobanTJ 1996. ConsumeWill Accept Biotech Food®T
jections, farmers are highly supportive of bio- Catalyst.From: wwwfoodsafetyksu.edu/articles/221/
technology applications in Indian agriculture. 8'05%%'}5"“b"C—pe“’em'O”'pdf (Retrieved September

Orchestrated bashing of scientific institutions andwiller H 1998. The emotional response to risks: Inevitable
their findings by NGOs and media has pushed  but not unmanageablégBioForum, 1(1): 14-16.
the scientific facts to background. Policy mak- gg%’t‘;'mggrpi’éwz"z’)‘(’)"%gb'Ofo“‘m-Og- (Retrieved
ers have to take note of scientific studies by re-paaribeg R 2002.The real threat to GM crops in poor
puted agencies and their results so as to reorient  countries: Consumer and policy resistance to GM foods

ici i in rich countriesFood Policy pp. 247-250.
the current research and policies with respect t(Eiavenswaay EO 1995. Public perceptions of agrichemicals.

GM crops in the lager interest of Indian agri- Council forAgricultural Science andeEhnology &sk
culture and farmers. Force Repar Ames, IA: CAST p. 34.
Rohrmann B, Renn O 2000. Risk Perception Research —
REFERENCES An Introduction. In: O Renn, B Rohrmann (Eds.):

Cross-Cultural Risk Resedr. A Suwvey of Empirical
Sudies.Dordrecht: KluweAcademic Publishers, pp.

AlhakamiAS, Slovic P1994.A psychological study of the 11-54.
inverse relationships between perceived risk andSajeev MV Gangadharappa NR 200&ends in biotech-
perceived benefitRiskAnalysis 14: 1085-1096. nology awareness, support towards biotechnology

APCO0AB 2006.Bt Cotton in India -A Satus Repds Asia applications, willingness to cultivate GM crops and
Pacific Consotium onAgricultural Biotechnology conviction among Indian farmers, IAbstracts of
New Delhi:APC0AB. International Confeence on Biotechnology

Berrier RJ 1987. Public perceptions of biotechnoldgy Appmoaches forAlleviating Malnutrition and Human
L. Batra, W. Klassen (Eds.)Public Peception of Health, Bangalore, India, p. 136.
BiotechnologyBethesda, MDAgricultural Research ~ Sajeev MV 2006. ‘Scientists’Perception and Farmers’
Institute. pp. 37-51. Readiness dwards GM Cops. PhD Thesis, Unpub-

CAST 1995. Public Perceptions Africhemicals Council lished. Bangalore: University éfgricultural Sciences.
for Agriculture Science andethnology ask Foce India.

Repot, Ames, IA: CAST Siegrist M 1999A causal model explaining the perception

Dittus KL, Hillers VN 1993. Consumer trust and behavior and acceptance of gene technolapurnal ofApplied
related to pesticides:ood echnology 477: 87-89. Social Psychology9(10): 2093-2106.

Einsiedel EF 199Biotechnology and the Canadian public: Slovic P Fischhof B, Lichtestein S 1985. Characterizing
Report on a 1997 National Survey and Some perceived risk. In: R/ Kates, C HohenemsedX
International ComparisonsAlberta: University of Kasperson (Eds.)Perilous Pogress: Managing the
Calgary Hazads of Bchnology Boulder: West view pp. 91-

Environics International 2000. International Environmental 125.

Monitor 2000,Toronto, Canada. Steenkamp JBEM 1997. Dynamics in consumer behaviour

FAO 2002 Applications of the Contingeialuation Method with respect to agricultural and food products. In: B
in developing countriesA survey FAO Economic and Wierenga, et al. (Eds.Agricultural Marketing and
Social Development Paper - 146, From http:// Consumer Behavior in a Changingokid. Norwell,
www.fao.og/docrep/003/X8955E/x8955e00.HTM MA: Kluwer Academic Publishepp. 143-188.
(Retrieved March 24, 2006) Swaminathan MS 2005. Ever green revolution and

Finucane ML,AlhakamiA, Slovic R Johnson SM 2000. sustainable food securj#gricultural biotechnology:
The Affect Heuristic in Judgments of Risks and Finding common international goaléABC Report 16
Benefits.Journal of Behavioral Decision Making3: Ithaca, Newvork: NABC.

1-17. VerdurmeA, Gellynck X, Viaene J 2001. Consumers’

Fischhof B, Slovic P Lichtenstein S 1978. How safe is safe acceptability of GM food. PLEAAE Seminar —The

enough?A psychometric study of attitudes towards Food Consumer in the 2Century Zaragoza, Spain.



