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Why incomplete or slow adoption of new agricultural
technologies?

m Earlier literature: price and individual characteristics (Feder et al.
1985; Griliches 1957, Rogers 1995)

m Importance of social networks in recent literature (Foster and
Rosenzweig 1995)

m Identifying social interaction effects in the data is challenging

m Correctly identify and measure social networks
m Separate social interaction effects from correlated effects
m Solve the simultaneity problem
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Policy questions

m Funds for agricultural extension are declining: how does one make
use of the existing funds in the most effective manner?

m Which farmers, if any, does one target with information anticipating
crowding out?

m Which farmers, if any, does one target with subsidies?
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Overview talk

m Review literature (focusing on measurement of information networks)
m lllustrate using detailed information network data from India

m Valuation/WTP of Lybbert, Magnan, Bhargava, Gulati and
Spielman might depend on information or other networks

m Trait-based learning of Useche, Barham and Foltz implies more
complex multi-dimensional learning
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Theoretical considerations

m What do farmers value and over which time period?
m What type of information do farmers learn about?
m How do farmers learn?

m How do farmers interact?

The context and model determines the type of network and other
data to be collected
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Measuring social networks (1)

m Equate social networks to group identity (Foster and Rosenzweig
1995, Munshi 2004)

m Misrepresent the social network
m Network might coincide with geographic/climatic characteristics

m Use a village census and ask all villagers about all of their
information contacts (Van der Broeck and Dercon 2011, Kremer and
Suri ongoing)

m Feasible in small closed village context where one can ask ‘closed’
questions about information contacts —> the ‘ideal’ method
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Measuring social networks (2)

m Snowball sampling (Scott 1991)
m Non-representative sample

m Network within sample (Santos and Barrett 2008, Chandrasekhar
and Lewis 2011)

m Truncates the network
m Network of the sample (Bandiera and Rasul 2006)

m ‘open’ versus ‘closed’ questions (‘strong’ versus ‘weak’ links;
Granovetter 1973)
m Truncates the network

Random matching within sample (Conley and Udry 2010, Santos
and Barrett 2008, McNiven and Gilligan 2011)

m Star-shaped structures
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Our study

Social networks in 3 villages in India
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Data collected (1)

m 2007-2008: re-survey 246 ICRISAT-VLS respondents in Aurepalle,
Kanzara and Kinkhed

m Cotton is main cash crop and currently 64% cultivate Bacillus
thurigiensis (Bt) cotton

m Set of progressive farmers (total=43) identified at the start of the
study

m Central role in dispersion of information

m Household composition (education, age), landholding (soil
characteristics), risk preferences, income and wealth
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Data collected (2)

m Network of the sample through ‘open’ questions (limit of 5)

m Network of the sample of progressive farmers through ‘closed’
questions

m Random matching within sample

m Each respondent is matched up with six randomly drawn respondents
and four fixed progressive farmers.

m A set of questions on the relationship between the respondent and X
and the respondent’s knowledge about X's farming activities

m ‘Who would you go to for advice in case of problems with your
cotton crop?’

—> 25% of contacts mentioned in random matching within sample
also mentioned in open question —> forgetting of ‘weak’ links is a
real problem
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Descriptive statistics

Introducing the three villages

Aurepalle Kanzara Kinkhed
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Number@®fihouseholdsin village 925 319 189
Number®f households@nBample 128 63 55
Median@ainfallgmm/year)’ 434 748 745
Distance®omearest@ownikm) 10 9 12
Average@ducationd@evel®f@espondentdin®ears) 2.31 6.61 6.89
Average number®fihousehold@nembers 4.23 4.87 4.5
Average®earlydncomelRs)? 43,543 53,720 38,087

Notes:#20012007;#2004E2005
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Descriptive statistics

From the random matching within sample

Aurepalle  Kanzara  Kinkhed

1.KnowX?q%) 87.8 99.2 100
2.MoesEKFarm ?d% D) 82.3 83.7 91.6
3.MoesEFarmEotton ?A%EDR) 57.2 70.2 90

4 KnowX'sField A%DIB) 30.2 39.1 68.6
5.&KnowX'sBesticide@ise ?A%EDEB) 29.5 31.1 75.9
6.EKnowX'sRultivar ?q%mDB) 69.3 85.8 75.4
7.EKnowX'sField,Besticide@ise@ndRultivar %) 21.9 27.8 63.6
8.K'sield®@orrectd%D) 31.4 21.2 16.3
9. 'sBpest correct?A%DIH) 14.6 25.1 61.1
10.X'sRultivarorrect ?A%REEH) 86 81.9 77.3
11.X'sField,Besticidefise@ndRultivar@orrect{ % fF) 7.4 5.7 12.4

Note:@n{@4),{5),d6)&ndHA7)Fknowing"@neans@hat the@espondent@vasble®ofhamei®he
cultivar,@heBmount®fipesticides@ised,RheFielderEcre@®btained@tc.BfEnatchX.Knowledge
ofieldEnd@esticide@ise@vas@onsidered@orrectifitheierceived@alue@vas@vithin@EL0%
range®fhe@ctual@alue.@fXRultivatedEnultipleRultivars,®hefperceived@alue®fheverage
yield®fBtRndEhonEBtAvas@ompared@vithhe@ctual@verage.AnXasefpesticide@ise®he
discrete@lecision@vas®ftenfknown@whetherZaisesesticides@riot)butthot®heRxact
number®f@prays.An&his®ase,&knowledge@vasRonsidereddncorrect.
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Incomplete knowledge and asymetric relationships (1)

m Farmers learn from company agents to the village, government
extension agents and input dealers

m Respondents heard from 0.9 outside sources in the last seven years
about Bt cotton, and found this information ‘useful’ to ‘very useful’
in 75% of the cases

m Relationships are asymetric

m In 45% of the matches with progressive farmers, the progressive
farmers states he never speaks to the respondent, while the
respondent claims they do speak on a regular basis
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Incomplete knowledge and asymetric relationships (2)

m Farmers are not aware of each others' networks

m In 20% of the matches the respondent incorrectly assumes that the
knowledge relationship (with regard to yield and pesticide use) is
symmetric

m In 15% of the matches the respondent states that he does not know
whether or not the match is aware of their (the respondent’s) yield
and pesticide use

m Define a learning link to be present if the respondent thinks he knows
the cultivar choice, yield outcome and pesticide use of the match X.
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Correlates of social network

Location and social group (caste) matters

Probit regression@vith@lependent®ariable:Bresence@f@@learning@ink "etween

respondent@ndanatch
Pooled

dF/dX Error
RelativeliskBreferences 0.029 (0.021)
SimilarBoil@onditions 0.064* (0.038)
Live@nBamefheighborhood 0.150*** (0.052)
PassbyX'sHield@vhenFoingofield 0.028 (0.055)
X'sHield®lose@o@espondent'sield 0.184*** (0.056)
Belong®oBameBubiastedjati) 0.186*** (0.050)
Education®ffHHEheaddsum) 0.006 (0.004)
Education®fHHtheadddiff) [0.004 (0.004)
Income®10,000@Rs)Fsum) .004** (0.002)
Incomediff) 0.001 (0.002)
Land@acres)dsum) 0.002 (0.002)
Landdacres)@diff) [.002 (0.002)
Land®alued10,000®Rs/acres)dsum) 0.000 (0.001)
Land®alueddiff) .002 (0.003)

Notes: *** p<0.01; ** p<0.05; * p<0.1; Controls@or whether®rhot@espondents@nd
matchthave@®heBamedamilythame and@re@nemberdftheBamedfarmers’,@redit,®tc.)
organization, sum@nd@lifference®fthumber®fihousehold@nembers,Bhumber®f@dults,
value@®fEmachinery,@ge®fthouseholdihead,BnddrrigationBtatus. Totalthumber®df

observationsZ@096.
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Correlates of social network

Similarity in soil conditions and risk attitudes matter

Probitegression@with@ependent®ariable:Bresence®f@i@learningdink"@®etween@espondent@ind@natch

Village: Aurepalle Kanzara Kinkhed

dF/dX Error dF/dX Error dF/dX Error
Relative®isk@references 0.107*** (0.039) 0.111%** (0.034) [.092** (0.039)
SimilarBoil@onditions 0.146***  (0.056) 0.005 (0.063) 0.027 (0.063)
Live@nBamebheighborhood 0.178** (0.087) 0.075 (0.113) 0.167** (0.060)
PasstbyX 'sfield@vhenZoingdoield 0.130* (0.074) ®.013 (0.100)  @.272** (0.146)
X'sdield®lose@®o@espondent'sield 0.199** (0.099) 0.334** (0.141) 0.163** (0.070)
Belong@oBameBublitastedjati) 0.216*** (0.083) 0.178** (0.084) 0.161* (0.070)
Education®fHHMeaddsum) 0.026***  (0.007) ®.004 (0.011) 0.003 (0.008)
Education®fiHHtheadddiff) M.015**  (0.007) 0.027** (0.011) 0.005 (0.008)
Incomef{10,000(Rs)dsum) 0.017***  (0.005) .006** (0.003) 0000 (0.005)
Incomediff) 0.015%**  (0.005) @.005 (0.003) 0.002 (0.005)
Landfacres)dsum) 0.000 (0.006) 0.008** (0.005) .004 (0.003)
LandHacres)ddiff) M.014**  (0.007)  M@.016***  (0.005) 0.000 (0.004)
Land®aluef10,000@Rs/acres)dsum) 0.002 (0.002) 0.001 (0.005) 0.018** (0.008)
Land®alueddiff) ®.005*  (0.003)  E.029**  (0.013) .001 (0.020)

Notes:F**3<0.01; *B<0.05;F@<0.1; ControlsHor@vhether®rihot@espondents@nd@natchthave®heBamedamilythame
and@reBnember®fheBamedfarmers’,@redit,Rtc.)Brganization,Bum@nd@ifference®ffhumber®fthousehold@nembers,
number®f@dults,WalueBfinachinery,Bge®fthouseholdthead,BndarrigationBtatus.@ otalBhumber®fbservationsE
1096.
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Future research

m Pay attention to the manner in which a social network measure is
obtained (what is the relevant network? sample? framing of
questions)

m Accompany with data on ‘correlated effects’ (GPS, soil and climatic
conditions, behavioral experiments to elicit preferences with regard
to risk and time, information from non-farmer sources)

m As technology adoption is a dynamic process, cross-sectional
estimates of current adoption status might be biased —> panel or
quasi-panel data (paying attention to what can reasonably be
recalled), including panel data on information networks

m Collect data on beliefs regarding prices and new technologies

m Use these data to test various models of technology adoption and
updating of beliefs against one another:

m How is information processed, shared and does it change the
information networks themselves?

m Social pressures, networks in water management, labor networks,
credit and insurance networks might play a role as.well
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