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2009 Precision Agricultural Services
Dealership Survey Results

Introduction

In the spring of 208, Crop Lifemagazi ne and Pur dueoodandver sit
Agricultural Business conducted a survey of crop input dealers fodthednsecutive yearn
February a questionnaire wanailedto 2500Crop Liferetail crop input delership readers
across the USSee Appendix | to this report for a coplythe questionnaire.\ total of 258
guestionnaires were returned, wi#hlbeing usable This provided aeffective response rate of
9.6 percentthe lowest response rate in theykarhistory of the project(In prior years,
response rates have raagfrom a high of 38 percent in 1996 to a low of 11 percent in 2001
2008)

Consistent with previous surveysalerships were asked questions about the types of
precision services they offer and/or use in their businessegjunolly their customes are
adopting precision agriculture practicasdhow profitable they are finding precision services to
be in their businessed his year additional questions were asked abimiturrent barriers to
adoption in terms of customers, dealers and techyppbogitheir view on what future
development in precision technologgrvicesvould have the most impact on their business
Also explored this yeawereretailermanufacturer roles and the changes expextedthe next
2 to 3 years.

Questionnaireand Data Analysis Notes

As in other years, gquestionnaires were dee
guestionnaires were not filled out completely; others were from wholesalers who did not sell
directly to farmers; some respondents sold only sekille a few were from farmersrhis year
there werel7 unusable questionnaires among 24& returned.

In 2000,2001,and 200the data were statistically weighted to have the same
demographicsgsr evi ous y e a rinoder th enake ypaoagahcontparisons more
meaningful. These demographics included the region, organizational type and outlet size in
terms of sales. Several procedural changes in the survey pro2é89iand 200inade this
necessary (timing of the survey, survey length,)eln 2007, the sampléemographicslid not
compare to other years, resulting in the need to weight by demographics onceTagayear
despite the low response ratee demographic results were similar to previous years and
therefore no weighting/as necessary.

The daa were analyzed to identify statistical differences by region (Midwest versus other
states) and differences between organizational types within the Mithwegierative, local
independent, regional/nationalyVhere charts or dataeaprovided for these breakouts,
differences are statistically different at p < .05 unless specifically stated otherwise.



The Respondents

The241survey respondents came fr@3stateswith the highesstaterepresentation
from lllinois, accounting fod 1.0 percent of the respondishandndianawith 10.1percentof
the respondentd-igurel). By region, theMidwest was heavily represented in gample with
68 percentf the respondentseingfrom the Midwest &tes ofindiana,lllinois, lowa, Kansas,
Wisconsin, Minnesotaylichigan, Missouri, Nebraska, North and South Dakatel Ohio.
Sixteenpercent of the respondents were from3loeith 9 percentwere from theNest and7
percent were from the Northeast.

Figure 1. States Represented
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Responding dealerships represented a variety of organizational typeésouttbf 10 of

the sample respondents being cooperati88pércent), 2 percent representirigcal
independentsand14 percentbeingpart of a national or regional chain of dealerships




Figure2 showsthe organizational types for the Midwest and-hidwestern
respondents Cooperatives accounted for approximately half of theist samplevhile local
independents accowdfor approximatelya thirdof the Midwest sample. In neMidwestern
states|ocal independents accounted &irpercent of the sample this year.

Figure 2. Organization Types by Region
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The size of the responding dealerships ranged from one ditleéKcent of the
respondents) to more than 25 outléi8 gercent of the respondentgqure3). When the
number of retail outlets wdsoken at by region(Figure4), respondentwith only one retalil
outlet were the most commonmon-Midwestern state€37 percent of the respondents from
other stateshut almost a third of the Midwestern respondents virera dealerships with 2 to 5
outlets This makes the overall sample more heavily weighted toward dealerships with 2 to 5
outletsinstead of one outlet as in previous years.

In the Midwest, local independents were significantly more likely to haveaodyetail
outlet @9 percentcompared t® percent of the cooperatives ahgercent of the
regional/nationalswhile the most common size fopboperativesvas2 to 15 outlets38 percent)
andthe majority of theegional/national organizations had o2&routlets §5 percent of thee
respondents).



Figure 3. Number of Retail Outlets Owned or Managed
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Figure 4. Number of Retail Outlets Owned or Managed by Region
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Respondents also represented a rarfigeitlet sizes.Elevenp er c e n't

respondents had annwabp inputsales of less #n $1 million at their location, similar tast
year,while 50 percent had $5 millioor more inannualagronomy sales, up from 38 percent in
2008(Figureb). This year, the outlets were significantly larger in the Midwest than in other
states with 54 percent of the Midwestern respondents coming from outlets with over $5 million
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in agronomy sales in 2008 compared mdyal0 percent of the respondents from 1idwestern
stategFigure6).

Figure 5. 2008 Annual Agronomy Sales at Location
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Figure 6. 2008 Annual Agronomy Sales at Location by Region
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Within the Midwest, there were significant differences in anou@b inputsales by
organizational type. Local independents were not only smaller in terms of the number of outlets
in their businesses, but their outlets were aignificantly smaller in terms afop inputsales
dollars per outletKigure7). Only a third of the local independents had outlet sales of over $5
million, compared to almost twitirds of both the cooperatiseand regional/national
dealerships.

Figure 7. 2008 Annual Agronomy Sales at Location by Organizational Type in the Midwest
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Almost wo-thirdsof the questionnaires were completed by the owner or manager of the
outlet @3 percent), whilell percent of the respondents weepartmental manage(fSigure8).
Technical consultants anlecision managetsgetheraccounted foB percent of the
respondentsThere were no significant diffences between regions as far as whimpletedhe
guestionnaire.ln the Midwest, the owner/manager veaginthe most common position for
respondents frorall three types of organization¥hreequarterg75 percen} of the respondents
representing lodandependentswned or managed the locatiavhile 65 percent of those
representing regional/national organizations were owners/managet3 petent of the
respondents representing cooperatives werentdreger.



Figure 8. Responsibility of Survey Respondent
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Custom Application

Custom application was offered Bg percent of the respondents. (Custom application
here is defined as dealership application of fertilizer, pesticides, and/or custom seeding.) Over
half of the espondents custom applied more than 25,000 acres pe6g¢arent) Figure9).

Across the U.S., however, custom application was most common in the Midwes®B®here
percent of the respondents offered custontiegion services compared &1 percent of the
respondents from other statésgure10).



Figure 9. Acres Custom Applied

10,001 1t0 25,000
acres - 1.

No custom - o
application 13.9%

Under 10,000 acres - 11.

e | -5 >
acres

8o

09

[=)

Over50,000 acres F 37.1%

2009 Base: 237

0% 20% 40%

60% 80% 100%

% of respondents

Figure 10. Acres Custom Applied by Region
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Similar tootheryears, locaindependents in the Midwest were less likely to offer custom
application than were otherganizations, with 4 percent of the local independents not offering
custom application compared to o@percent of the cquerativesand none of the
regional/nationalgFigure11).

Figure 11. Acres Custom Applied by Organizational Type in the Midwest
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When asked specifically about custom application dilifeer versus pesticides,
respondents custom applied a slightly greater proportion of the fertilizer they sold relative to
pesticides. On average, respondents who indicated their outlet offered custom application
applied63 percent of the fertilizer thyesold andb6 percent of the pesticides they sdidgure
12). A quarterof the respondeni{23 percent)said their dealership custom applied over 75
percent of the pesticides sold. Over a third of the respaa@Hnpercent)said they custom
applied over 75 percent of the fertilizer they sold.

Figure 12. Custom Application of Fertilizer and Pesticides
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Those dealerships from the Midwest who offered custom application typicallgaapli
greater proportion ahe fertilizer and pesticiddbey sold. Midwestern respondents said they
custom applied an averageG# percent of the fertilizer they sold a6d percent of the
pesticides they sold while those from Adidwestern states apgpt an average @f9 percent of
the fertilizer sold and 2 percent of the pesticides solddurel3). In the Midwest, there were
no differences ithe average amount tdrtilizer or pesticidegustom applied bgrganizational

type
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Figure 13. Custom Application of Fertilizer and Pesticides by Region
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One of thamportant technology trendke past few years has been the use of GPS
guidance systems for custom &pgtion. In 2009, bthose who offered custom applicati®@?2,
percent said they were custom applying at least some of the fertilizer/chemsiogla GPS
guidance system with manual control/light agp from & percent in 208 (Figure B). 56
percentsaid they used a GPS gaitte sygm with auto control/auto steer for at leashe of
their custom applicatigm | ar ge i ncr ease f Ownmll dnavwrage®le ar 6 s 2
percent of the materials cust@pplied were applied with GPS with manual control/light bar
(compared ta3 percent in 208) and22 percent of the materials custom applied were applied
with auto control GP$compared td.6 percent in 208).

Figure 14. Use of GPS Guidance Systems for Custom Application
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The use of GP8uidance systems with manual control/lightbaesied by regior{Figure
15), with heavier use in the Midwest thannan-Midwesternstates.Almost all therespondents
from the Midwest used some form of GPS guidanceesysvith manual contrdP®8 percent)
compared t@4 percent of the respondents froron-Midwesternstates. On averageé6 percent
of the materials being custom applied in khielwest were applied with manual control GPS
guidance systemslownfrom 69 percent last year)compared t@d1 percentof the material in
nontMidwestern stategownfrom 49 percent)

Figure 15. Use of GPS Guidance Systems for Custom Application by Region: Manual Control
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There was no statistical difiemce in the use of auto control/autosteer GPS guidance
systems between respondents from the Midwest states and respondents fiidwestern
states [Figure 16), with approximatelya quarter of the materials beingstom applied with auto
control/autosteer GPS guidance systems. In the Midw2ggigent of the dealerships used auto
control guidance systems compared@percent of the respondents from Adidwestern
states.
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Figure 16. Use of GPS Guidance Systems for Custom Application by Region: Auto Control

None

1to 25% 11.49%
OMidwest
20.0%
0,
2610 50% 20.0% m Other states

11.0%
51to 75% %%

5.0%
Over 75% ; 5 7%

% of materials custom applied

0% 20% 40% 60% 80% 100%
% of respondents

2009 Base: Midwest: 100;

Otherstates: 35 Not statistically different between regions at p <.05

Average % of materials custom applied Midwest: 23.9%
Average % of materials custom applied Other states : 26.1%

In the Midwestneither thause of GPS guidance systems with manual contolGPS
guidance systems with autosteer showed any statistical diffdoetween the types of
organiations(Figurel7 andFigure18), though all types of organizations showed growth in the
use ofauto-control guidance systenasid some decline in lightbar/manual contrabigmnce

Figure 17. Use of GPS Guidance Systems for Custom Application by Organizational Type in the
Midwest: Manual Control
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Figure 18. Use of GPS Guidance Systems for Custom Application by Organizational Type in the
Midwest: Auto Control
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Use of Precision Technologies and Offerings of Sitepecific Services

Respondents were asked several questions about their use of precision technologies and
which sitespecific services they were currently ofifey (or would be offering by the fall of
200).

Use of Precision Technologies

Dealerships were asked how they were using precision technology in their dealerships
from offering their customers precision services to using precision technologiesligtéon
guidance systemsatellite/aerial imagenilling/insurance/legal activities, logistics, or fieto
home office communications.

Similar to last year, 8percentof the respondents used precision technologies in some
way in theirdealershipThe two most common use$precision technologwereusing GPS
guidance with manual control/light baf(percent of respondents) aprkcision service
offerings forcustomers@b percentof responden)gFigure19). Like the lastwo years the next
threemost common uses we@PS guidance with auto control/autostesatellite/aerib
photography for internal usesidfield mapping with GISGeographical Information Systems)
for legal/billing/insurance purposé€s3, 35and30 percent of respondents, respectively).
Thirteenpercent of the respondents said they used soil eldatdoductivity mapping (Veris)
(up from 10 percent tayear) and 11 percensedGPS forlogistics.
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Figure 19. Use of Precision Technology
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Over time, some uses of precision technologyelmgownwhile others have remained
fairly stable(Figure20). The biggest growth sedrom 20@ to 20® was in the use of GPS
guidance systems with aocontrol/autosteer, growing fro8Y percent of the dealerships in 300
to 53 percent in 209. However, 8 the otheruses of precision technology also increased from
last year. GPS guidance with manual control, @&8ancewith autocontrol/auto steer,
satellite/aerial imagery, field mapping with GIS for legal/billing/insurance purposes, GPS for
logisticsand soil electrical conductivity mappimgere all being used at a historically high level
Only precision service offeringany precision servicegdlid not reach a historical high.
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Figure 20. Use of Precision Technology over Time
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As in other years, precision technologies were being used by significantly more
dealerships in the Midwest than in abtidwestern statesKigure21). Nine out of 100f the
respondents in the Midwed®1(percent) said their dealership used precision technologies in
some way, compared #out of 100f the respondents from other statéz fercent). This
compared t@1 percent of the Midwestern respondents in280d67 percent of the non
Midwestern respondents. GPS was used as a guidance system with manual control/lightbar by
87 percent of the Midwestern dealerships compardid fperent of the norMidwestern
respondentsOverthreequarters (8 percent) othe Midwestern respondergaid their
dealershimpffered precision servicesmpared to onlB6 percentof the noAaMidwestern
respondentsGPS guidance systems with auto contrdidateer vwereused bys8 percent of the
Midwestern respondents but ord9 percent of the respondents from other states.
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Figure 21. Use of Precision Technology by Region
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In the Midwest, adoption of precision technology vy organizational typeAlmost
all of the respondents repredegtcooperatives ancegional/nationals used at least one
precision technology96 and100percent respectively while 83 percent of the local
independents saithey used at least emprecsion technology Nine out of ten of the
cooperatives and regional/national outlets offgmestision services to their customé3 and
90 percent)Figure22), while only &4 percent of the local independentseséd precision
services. GPS guidance systems (both manual control/lightbar and autocontrol/autosteer) were
used more commonly by cooperatiaxl regional/nationakhan by local independent3his
pattern of moréntenseuse among cooperatives and oegil/nationals was consistent for all the
precision technologgpplicationsexcept for satellite/aerial imagery which was used most
heavily by cooperatives, though it was not statistically different across organizational types.
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Figure 22. Use of Precision Technology by Organizational Type in the Midwest
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Precision Service Offerings

Respondents were asked which specific precision services they would be offering their
customers by the fall of 200 In most casegurrentuse angrojections wereip compared to
2008. As in previous yearshe most common precision service offered by these dealerships was
soil sampling with GP$ offered by52 percent of the respondent&dure23). By 2011, 56
percent of the respondents expected their dealerships to be offering soil sampling with GPS.
This shows a slight slowing in expected growth as the 2008 predicted use for 2010 was 61
percent.

Consistent with most previous yedis]d mapping withGIS was the second most
common precision technology service to be offered, #dthercent of the respondents offering
the servicdoy the fall of 20@. By 2011, 54 percent ofespondents expected to be offering this
service

Yield monitor data analysisiewed continued growth in 2009, reaching a new high of 39

percent of the dealerships offering the service. Yield monitor sales/support rose to 28 percent of
the respondents and satellite imagery fell a bit to 23 percent of the responding dealerships.
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Figure 23. Precision Ag Services Offered Over Time
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With the exception o$atellite/aerial imagenpall of these precision service offerings

werestatisticallymore common in the Midwest than in other stakégure24). For example62
percent of the responding dealerships from the Midwest indicated they would be offering soil

sampling with GPS by the fadf 2009. In nonMidwestern states, soil sampling with GR&s

expected tdoe offered byonly 31 percent of the respondentisikewise, for field mapping with
GIS, over half of the Midwestern respondent3§Brcent) expected to be offering the service by

the fall 20® compared td.7 percent of the neMidwestern respondentSimilar differences
were apparent for yield monitor sales/support and data analysis.
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Figure 24. Precision Ag Services Offered by Region
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To get a better understanding of precision technology growth in the Midvigste25
shows the trends in key precision service offerings in the Midwest over the2peestrs. All
three of the highlighted services were offered by fewer respondents in 2009 than 2008, though
none of them fell significantly,uggesting that it could be a sampling difference rather than an
actual decline in offerings.

Figure 25. Precision Ag Services Offered Over Time in the Midwest
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As in previous years, precision service offerings were more ex¢einsnational/regional
organizations and cooperativieshe Midwesicompared to local independenigure26). In
the Midwest, local independents weyenerallynot as likely to offer these services relatige t
other organizational typedn 2009, onlyofferings ofsatellite imagery wrenot statistically
different across organizational types in the Midwest, with approximately a quarter of the
dealerships from each type of organizational type offering tiviceer

Figure 26. Precision Ag Services Offered by Organizational Type in the Midwest
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A Focus on Soil Sampling

As in previous years, thgpes of soil sampling dealerships wefteringi by grid or by
soil typei wereexplored in more detail Ninety-four (94) percent of the respondents offered
some type of soil samplingith threequartergndicatingtheir dealership offeretladitionalsoll
sampling Six out of terof the respondent$9 percent) said they offered soil spiing by grid,
while a quarteffered soil sampling by soil typg&igure27). Over time, there hee been some
fluctuations, with a general increase in soil sampling offerings overall as well as an increase in
grid samplingspecifically(Figure28). This year, a high of 59 percent of the responding
dealerships offered grid soil sampling, the higlfigstre reported in the history of this survey
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Figure 27. Types of Soil Sampling Offered
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Figure 28. Types of Soil Sampling Offered Over Time
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Soil samplings slightly more common in the Midwest than in other stéfegure29)
with 95 percent of the respondents in the Midwest saying their dealership offered some type of
soil sampling, compared &8 percent of the respondents from Adidwestern states. The only
specific type of soil sampling that varisthtisticallyby regionwas grid sampling offered by
almost thred¢imes as many dealerships in the Midwest compared to other Stafs¢ent

compared t@8 percent).
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Figure 29. Types of Soil Sampling Offered by Region
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In the Midwest, the typef soil sampling als varied by organizational tyg€igure30).
This year, evergooperative dealership andtional/regional dealershipho participated in the
surveyoffered some type of soil sampling, alonghw88 percent of the local independen&id
soil samplingand sampling by soil type webethmorelikely to be offered by cooperatives and
national/regional dealershipisan by local independents

Figure 30. Types of Soil Sampling Offered by Organizational Type in the Midwest
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Thedistribution of grid sizes has remained fairly constargr timewith the most
common gridsizecontinuing tobe 2.5 acredollowed by 2.5 to 5.@cres Figure31). There
was no variation in grid size by region or by organizational type within the Midwest.

Figure 31. Grid Sizes Used in Grid Sampling
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Variable Rate Application

Variable rate custorapplication of fertilizer, iine and pesticides, as well as variable rate
seeding with GPS havgpically beenprovided along with traditional custom application
services.Figure32 shows the trends in variable rate applicaaod seedingewices over time.

In general, all areas have continued to show growth each year, with each area slsoweyg a
highthis year in terms ahe proportion of dealerships offering the services.

Figure 32. Variable Rate Application Offered Over Time
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Figure33 shows the offerings of specific controleriven variable rate application
services irR20M. Over half of the respondent$8 percent) offered some form of controller
driven applicéion of fertilizer, lime and/or chemicaiseither single nutrient or muttiutrient
application. Thisis similar to 2008 levelsSingle nutrient controlledriven application of
fertilizer was the most common controldriven variable rate applicati@ervice offered, with
52 percent of the respondents expecting to offer the service by the fall®{tB@Game as in
2008. Forty-four percent of the respondents offered singlérient controllerdriven variable
rate application of lime in 200&nd awther quarter (23 percent) offered contreliieiven
application of chemicals

Multi-nutrient controllerdriven application of fertilizer wasgp this year, witt89 percent
of the responding dealerships offering the seriidbe fall of 20®, comparedo 32 percent in
fall of 2008. Almost a fifth of the responding dealerships (19 percent) offered lime in
combination with other materiails multi-nutrient controllerdriven applicatiorand 1 percent
offeredmulti-nutrient controllerdriven applicatiorof pesticides
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Figure 33.

Precision Application Offered for Each Input Type
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Figure34 shows the regional and organizational breakout for variable seeding.
Respondents in the Midweseve almostour times as likely to be offering variable seeding with
GPS than were respondents from #icdlwestern state2@ percent of Midwestern respondents

compared td® percent of the noMidwestern dealerships).

In the Midwest, a quarter of coagives and regional/national dealerships offered
variable seeding rates with GPS while 15 percent of the local independents offer the service.
These differences were not statistically different.
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Figure 34. Variable Rate Seeding by Regions and Organizational Types within the Midwest
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Manual and controlledriven variable rate applicatiamasmore common in the Midwest
relative to the other stateBigure35to Figure37). For fertilizer,overhalf of the respondents
(60 percentlexpected to offer single nutrient controlldniven application in the Midwest by the
fall of 2000 compared to onl@3 percent of the respondents from other staegufe35). This
showeda slight increasever 2008 results &6 percent in the Midwesind 27 percent from
other statesMulti-nutrient controllerdriven application of fertilizer in both Midwestern and
non-Midwedern statesvasup in 20®. In the Midwest, multinutrient controllerdriven
application of fertilizer was offered 48 percent of the responderftgp from38 percentn
2008 while 17 percentof the respondents fromon-Midwestern statesffered the sefice
(similar to 3200806s 19 percent

Like fertilizer, controllerdriven application of lime was much more common in the
Midwest than in notMidwestern statedgure36) in both a single and multiutrient
contoller-driven application. Just over half of the respondents from Midwestern dealerships
offered lime application in a singlautrient controllerdriven application compared to 21 percent
of the respondents in néMidwestern states. Fewer offered multitrient application of lime
(24 percent of the respondents from the Midwest and 9 percent of the respondents from non
Midwestern states).

For chemicals, there was no statistical difference between the Midwestern dealerships
and those in neMidwestern sttes for either single or multiutrient controllerdriven
application Figure37), with a quarter of the respondents offering chemicals in a smgtesnt
controllerdriven application and one out of ten offeim in a multinutrient application.
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Figure 35. Precision Application of Fertilizer Offered by Region
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Figure 36. Precision Application of Lime Offered by Region
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Figure 37. Precision Application of Chemicals Offered by Region
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To providea perspective of overall adoption of controltkiven application in the
Midwest, Figure38 shows the levelof controllerdrivenvariablerate application over the past
12 years. Both singlautrient and multhutrient controllerdriven application have grown
steadily or hig level for the past few years, with both showing a latigen typicalincrease

from 2008 to 2009.

Figure 38. Precision Application Offered Over Time in the Midwest
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Figure39to Figure41 show the precision application offerings by organizational type in
the Midwest. In general, the patterns are similar to those seen for other services, with
regional/national outlets and cooperatives being more likely to offer precision application than
local independentsFor fertilizer,85 percent of the regional/nationaiffered singlenutrient
controllerdriven variable rate application compared to-thinds of the cooperative$6
percent) and just over half of the local independetitpércent). Multinutrient controller
driven application of fertilizer was much morenemon among cooperatives in the Midwest with
61 percent of the respondents offering the service, comparsigercent of the
regional/national respondents &lpercent of the local independents.

Figure 39. Precision Application of Fertilizer Offered by Organizational Type in the Midwest
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Similar patterns were seen for both lime and chenpiedisionapplications, though
there is no significant difference between organizational types for ginggkeict controller
driven aplication of chemicals.
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Figure 40. Precision Application of Lime Offered by Organizational Type in the Midwest
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Figure 41. Precision Application of Chemicals Offered by Organizational Type in the Midwest
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Profitability of Precision Service Offerings

Dealershipsvere askedhow profitable they felt their precision offerings wefaverall,
results were similar to those of last year.

Each bar irFigure42 andFigure43 showsthe proportion of respondents who indicated
that a particular service was:
A not covering fixed or variable costs;
covering variable costs;
covering both variable and fixed costs;
generating grofit.

> > > >

Using soil sampling with GPS figure42 as an exampldour out oftenof the
respondents said the service generated a profit for their dealet$tipércent). Over a quarter
(296 percent) saidhat it just covered fixed and variable costs. Onermespondentsl@.5
percent) felt thathey were coveringariable costs but not fixed cod$ts soil sampling with
GPSand6.6 percent saidhey werecoveing neither variable nor fixed costs. OmMy?2 percent
of the respondents did not know how profitabdd sampling with GPS was ftieir dealership

In looking at the precision servicasboth chartsthe most profitablerecisionservice
offeringsappeared to bginglenutrient andnulti-nutrient controllerdriven application, wittb0
percenf the respondents reporting tlegtchservice was generating a profitraditional, non
precision customapplicationwasactually the mosprofitableservice this yeamwith 54 percent
of the respondeniadicatingthey were making a profit on custom applicati®@oil sampling
with GPS generated a profdr 44 percent of the respondents.

Similar to previous years, theast profitable of the precision servisesrevariable
seeding withGPS andsield monitor data analysis, witlewer than one in five respondents
reportingthey made a profit on those services. For yield monitor data analghisi3 percent
of the respondents thought it did more than cover variable.cBgtspondents were most
uncerain about the profitability ofariable seeding with GP&hd satellite/aerial imagerwith
2Spercent indicating they didnoét dnhesetwawhet her
services

Overall, respondents wecenfidentabout the profitability btheir total precision service
offerings. Four out of terof the responden{@3 percent)ndicated their precision package
generated a profit while anoth&t percentsaid they were covering both the fixed and variable
costs of providing the service®8oth numbers weralmost identical to 2008 results

There were no significant differencesre@portedprofitability between regions.
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Figure 42. Profitability of Precision Service Offerings
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Figure 43. Profitability of Precision Application Offerings
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Figure44 shows the profitability of the services across timdicatingthe percentagef
respondentgenerating a profibn the serviceThis yearshowedvery few changes in
profitability for any of the precision services over 2008.

Figure45 shows the same trends broken out just for the respondents from the Midwest.
Like the overall sample, there were very favanges from 2008 to 2009, with the exception of
satellite imagery which showed a decline in profitability from 28 percent of respondents to 17
percent. Profitability of the total precision package was stable from 2008 to 2009, with just over
40 percent oMidwestern respondents generating a profit.

Figure 44. Respondents Generating a Profit from Precision Services
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Figure 45. Respondents Generating a Profit from Precision Services in the Midwest
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Cugomer Use oPrecisionServices

To get a better understanding of how quickly growers are adopting precision services,
survey participants were asked what percentage of the total acreage in their market area (all
growers, not just current customengrecurrentlyusing various sitspecific management
servicesand, in their opinion, what proportion of the local market am@sdd be using these
servicesn 3 years.Figure46to Figure49 show the trends over time in the estimated market use
of specific precision agriculture managemseivices

Overalltheaverage market acreage using the specific precision technalogieased
this year with the largest percentagamte being in GPS guidance systems with auto
control/auto steera(almost B percent increase in average market &n@a 14.6 percent
average market area to 21.3 percent as shown in Figuré&i@ectations continue to be
optimistic for growth over theext 3 years.
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Figure 46. Estimated Market Area Using Precision Services
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Figure47 shows the use gofield monitors with and without GPS as well as use of the
different types of guidancgystemsn each market areal' he use of each precision technology
reachedanall-time highfor this surveyin 2009 On average31percenofe a ¢ h
market areavas using yield monitors without GR&ile 26 percent was using yield monitors
with GPS Theuse of GPS guidance systems with light bars grew from an aver@§eeifent
in 2008to 41 percent of the locaharketin 2009while autosteer GPS guidance systems grew

from an average df5 percent ta21 percent of the market acres.

36

respondent



Figure 47. Estimated Market Area Using Yield Monitors and Guidance Systems
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The use of variable rate applicatimecreasedrom 20@ to 20® (Figure48 andFigure
49), with continuedgrowth expectethto 2012. By 2012, respondents estimated that, on
averagealmost halfof their market acreage would be havimge appliedusingsingle-nutrient
controllerdriven application45 percent of the market aagg, up from 33 percent in 2008.
Controllerdriven application of fertilizer showed a similar pattencreasing fron27 percent of
themarket area in 2009 to 44 percent in 20EXpected growth rates in the use of multirient
controllerdriven applcation weregreatey with multi-nutrient controllerdriven applicatiorof
fertilizer expecedto double in use in the next 3 yefuem 17 percent afhe market area in 2009
to 34 percent in 2012
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Figure 48. Estimated Market Area Using Single Nutrient Controller-Driven Application
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Figure 49. Estimated Market Area Using Multi-Nutrient Controller-Driven Application
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Figure50to Figure57 break outestimated market usage of precision sernvimesgion
Somemarketuseestimates were significantly higher in the Midwest than in other st@iasent
usage was significantly higher in the Midwest for soil sampling ®#S, field mapping with
GIS, yield monitors with GPRSnd controllerdriven application of fertilizer (both single and
multi- nutrient). There were no significant differences between regiomsdoual GPS
guidance systems (lightbaysjutedrive guidane systems, asingle and multnutrient
controllerdriven application of limand pesticides

Figure 50. Estimated Market Area Using Precision Services in the Midwest
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Figure 51. Estimated Market Area Using Precision Services in the Other States
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Figure 52. Estimated Market Area Using Yield Monitors and Guidance Systems in the Midwest
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Figure 53. Estimated Market Area Using Yield Monitors and Guidance Systems in Other States
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Figure 54. Estimated Market Area Using Single Nutrient Controller-Driven Application in the

Midwest
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Figure 55. Estimated Market Area Using Single Nutrient Controller-Driven Application in Other
States
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Figure 56. Estimated Market Area Using Multi Nutrient Controller-Driven Application in the
Midwest
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Figure 57. Estimated Market Area Using Multi Nutrient Controller-Driven Application in Other

States
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What s Expected of Precision Technol ogy

In 2008, participants were asked what they saw for Precision 2.0. This year, we asked a
similar question to find out hoanswers would changes a resultof the economic downtowim
the general economyThe question asked was:

1 Asyou look at the current and future precision situation in your local market,
what emerging precision technologies have the potential to impact your business
most substantially?

The responses to the opemded question are summarizedrigure58. Themost
common answer about what emerging technology would have the most onpeslerships
wasmore precise application with GRS6 percent ofespondents¥ollowed by more precise
mapping technologigR7 percent of respondentdRespondents were also expectamgmpact
from increased autosteer technologies (19 percent) and integrated data analysis (for example,
harvest data that would be =ited and integrated with application programs) (12 percent).

Figure 58. Emerging Precision Technologies That Will Have an Impact on Business
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Plans for investing in precision technology were greater in 2009 than in 200&n
asked how much they expected to invest in precision technology &) &D@ercenof the
responding dealerships expected to ingeste money in precision technolo@igure59), up
from 76 percent in 2008. i@ in ten responding dealerships expected to invest $100,000 or more
in 2009, with another 20 percent expecting to invest $25,000 up to $100,000. Considering this
survey was completed in January 2009 whergtdreraleconomy was not looking very strong,
this suggests that precision technology has besutiean integral part of thagricultural

deal er s busi i n v ehghlyrmecerttirecomomit hi s

times.

ness

t hat

Figure 59. Expected Investment in Precision Technology in 2009
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As might be expectedh¢ investment in precision technology was much different by
region. Though 88 percent of the agricultural dealers in the Midwest expected to invest in
precision technology in 2009, only 67 percenthafse in other states expected to invest anything

in precision technologthis year Figure60).
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Figure 60. Expected Investment in Precision Technology by Region
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Barriers to Growth and Expansion in Precision Agriculture

Survey respondents weatsoasked to rate a seriesdtential barriers (customer
focused, dealer focusgaind technlogy focused)as to how much of Bmitation they were to the
growth and expansion @fecision agrialture. Figure61, Figure64 andFigure67 show the
percentage of respondents who agrgated 4 or 5 out of 5, wherei$strorgly agree and s
strongly disagree)r disagreedrated 1 or 2 out of S)ith each customer, dealer, and technology
barrierlisted. A similar list ofpotential barriersvas explored in the 20Ghd 2008
CropLifeéPurdue Precision SurveyFigure62, Figure65, andFigure68 compare results from
2000 to those o008 and2004, focusing on the percentage of respondents who agreed or
strongly agreed with each statemelmnt.manycases theraerestatistical differencebetween
the ratings in the Midwest and other states. Those differences are shown in the remaining charts
in this section.

Customer Barriers

The pressure of the econgm s h o we d siramgagreemdntehatdadm income
pressure limited use of precision servi@egure61) with half of the dealers agreeing
strongly agreeinghat farm income was a limiting factor, up fromh Bercent in 2008. Even
though farm income was perceived to be a bigger barrier to precision technology use in 2009
than in 2008, it was still significantly les$ a barrietthanit wasin 2004 when Z percent of the
deders agreed it was a limitatiofigure62).

Respondentwere evenly split on whether or not they felt that cost of precision services
to the farmer was greater than the benefit the farmer received (30 percent disagreeing, 39 percent
neutral and1 percent agreeinglrigure61). This was similar to 2008. However, in 2063
percent agreed or strongly agreed that the grower costs were greater than the benefits.
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Compared to farm income and costs vs.dbs) there was less agreement about the
other barriers to growth in precision technology adoptidalf of the dealers responding felt
that precision technology was not limited in their areadiytype ortopography and 55 percent
disagreed that alheir customers whoould benefit fromprecision technology were using it

Figure 61. Customer Issues that Create a Barrier to Expansion/Growth in Precision Agriculture
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Figure 62. Percent of Respondents who Agree/Strongly Agree that Customer Issues Create a
Barrier to Expansion/Growth in Precision Agriculture
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Most of the customer issues were rated a greater barrier iMitwestern states than in
the Midwest Figure63). This reflects the higher use of precision technologies in general in the
Midwest. Within the Midwest, there were no significant differences in responses from different

organizational types.

Figure 63. Customer Issues Creating a Barrier to Growth in Precision Agriculture by Region
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Dealer Barriers

When looking at issues that are creating barriers for deal@opt more precision

technologieshalf of the respondents (51 percefftigure64)

said that

t hey

charge high enougieesto make precision services profitaptiown from 57 percent in 2008
(Figure65). Almost as many (49 percent) agreed or strongly agreethnahada challenge
finding employees who could deliver precision services, which isithéar to the responsa
2008.Equipment costs were seen to be a barrier to precision growth by 47 percent of the
respondents and a similar number said they felt thatstta@difficult to demonstrate the value
of precision technologies to growers (46 perceit)irty-seven percent agreed or strongly
agreed that the cost of employees was too higir.all of these issueapproximately a quarter
of the respondents disagdor strongly disagreetihat the issue was a barrier to expansion.

The respondents were more evenly split (approximately a third disagreed, a third agreed,

and a third were neutral) that not many growers in their area were interegtedigion
agricuture services and that competitors in their market area price precision services at

unprofitable levels.

The most disagreement occurred with the issue that a lack of manufacturer support for

precision services limits their ability to provide such sewigksagreed with by5percent

while only 23 percent agreed).
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Figure 64. Dealer Issues that Create a Barrier to Expansion/Growth in Precision Agriculture
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* NOTE: Not represented in this chart were the respondents
who were neutral (neither agreed nor disagreed).

Compared to 2(8) several of these issues have declined in perceiveatiamze Figure
65). In 20@, 57 percent of the respondents agreed or strongly agreed that the fees they could
charge for precision services wereno6t high
of therespondents in 2009. Cost of equipment was thought tditngation for 51 percenof
respondents 2008 but it dropped to 47 percent of respondents in 2009. Another big drop was
in the opinion that the cost of employees to provide precision sewaseto high, from 45
percenof respondents agreeing that it was a limitatroA008 to 37 percent in 200&nd,
along similar cosassociated topic# 2008over a third of the respondents (37 percent) agreed
or strongly agreed th#twas difficult to create a program that added significantly more than a
traditional program but only 28 percent agreed or strongly agreed with that inQ@i@fns on
most of the other issues were similar both years as precision technology becomes more
integrated intohte business.
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Figure 65. Percent of Respondents who Agree/Strongly Agree that Dealer Issues Create a Barrier
to Expansion/Growth in Precision Agriculture
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Almost all of the dealer issuexploredwere perceived to bmore sigificantbarriesin
nonMidwestern states than in Midwestern statagyre66). Only competitive pricing was not
significantly different between the 2 regions. The top 3 barriers for each area, though, were the
s ame: fees werendét high enough, finding empl

precisionservicedo growers was a problem.

Figure 66. Dealer Issues that Create a Barrier to Expansion/Growth in Precision Agriculture by
Region
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Technology Barriers

The biggest technology issue thasperceivedo be preventing expansion of precision
agriculture is a common characteristic of technology overall. @aiéof therespondent§s4
percentlagreed that precision equipni@manges too quickly and increases the costs of offering
precision servicedgure67). Almost half of therespondents @percent) said that
incompatibility across precision equipment and technology was agpnoldRespondents were
fairly split about the complexity of the equipment withggrcent who did not believe that
precision equipment was too complex for employ86sercent believing that it was too
complex, and the remainir88 percentwereneutral orthe issue. Overall, there was not a lot of
agreement that accuracy was a problem (in either the data collection technologies or the
precision application technologies).

Figure 67. Technology Issues that Create a Barrier to Expansion/Growth in Precision Agriculture

Disagree or

- . Agreeor
Strongly disagree Strongly agree*
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16.8%

* NOTE: Not represented in this chart were the respondents
who were neutral (neither agreed nor disagreed).

In comparing 208 to 20, the overall rankings of thiechnology issuesereabout the
same(Figure68), though some of the percentages were differémboth yearshe bggest
technologybarrierwas thought to be rapid equipment changes which increased cost. However,
62 percent of the respondents agreed with this in 2008, compared to only 54 percent in 2009.
Incompatibilities between precision equipment and other techied increased iimportance as
aperceived barrier with 45 percent of respondents agreeing or strongly agreeing it was a barrier
in 2008 compared to 49 percent in 200%e other potential barriers were rated approximately
the same in 2004, 200&nd 2M9.



Figure 68. Percent of Respondents who Agree/Strongly Agree that Technology Issues Create a
Barrier to Expansion/Growth in Precision Agriculture
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In comparing technology barriemyerallthere verefewerdifferences betwea the
Midwest responses and the Aidwestern responses than for customer and dealer barriers
(Figure69). Midwestern respondenkelieved less strongly thamon-Midwestern respondents
that complex precision egpment and the accuracy of data collection and precision application
technologies were barriers to the growth of precision technology in their areas. There were no
significant differences between organizational types within the Midwest.

Figure 69. Technology Issues that Create a Barrier to Precision Technology by Region
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Retailer-Manufacturer Roles

One other issue exploregiaini n t h ipeecisiomsw@aveyowas the role retailers play
in the relationship witmanufacturerand producers of fertilizecrop protectiorchemicals and
seed. Given a list of roles, respondents were asked to rate how important they currently saw that
role and then indicate whether they thought it would become more or less important in the next 2
to 3 years.This is the same list as was provided in the 2008 suarglthere were not a lot of
changes from 2008 to 2009

Of the rolegeviewed the one rated highest in importance was to provide
handling/storage for the manufacturers in compliandke government regulations (rated an
averageof £50ut of 5 where 5 was fAa very i(Rgprert ant
70). Introducing new products to the market on behalf of the manufacturer/producer was the
seconchighest ratedole, followed closely by éucating farmers on products and product usage
(rated4.17and4.08 respectively).

Respondents saw their rolelandling product complaintss being importané(00out
of 5) as well as holding inventory for theanufacturer/producer (bog93out of 5).

Lower on the list verebeing a voice of the customer back to the manufactonanaging
customer relationships to give the manufacturer broad market access, tracking crop input use for
regulatory purposes anuioviding product sales/inventory data to manufacturers. Lowest on the
list (though still rate®.620ut of 5) was the importance of the role of the retailer in articulating
t he manufacturerds value proposition to far me

Figure 70. Importance of Different Aspects of the Retailer-Manufacturer Role
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Unlike 2008, he importance of different retaikenanufacturer roles didot vary muchby
regionin 2009 Providing handling/storage to be compliant with government regulationthevas
only role significantly different between the Midwest and other st@egure71) where
respondents in the Midwest rated the role significantly more important than did respondents in
other statesThese ratigs did not vary by organizational type within the Midwest.

Figure 71. Importance of Different Aspects of the Retailer-Manufacturer Role by Region
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When asked how they saw these roles changing in the next 2 to 3 years, tbe bigge
increasan importanceexpected was in providing handling/storage in compliance with
government regulationgtroducing new productsnd tracking crop input use for regulations
(all threeexpected to increase in importancedwer half theresponden)g(Figure72). Four out
of 10 of the respondents expected educating farmers on product use and handling product
complaints would become more important in the next 2 to 3 years.

There were no significant differees in changes expected by regiorby organizational
types within the Midwest.
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Figure 72. Change Expected in the Next 2 to 3 Years with Dealers' Relationship with
Manufacturers
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Summary

Though the economic downtummthegeneral economligas dominated media attention

over the pasyear,the effectddo not seem to be impactiagricultural farrd e al er s hi ps 6
use and future plans for precision technology. Demangrémisionservices is expected to

continue to growlswly, with the most growth continuing to be in & Sguidancewith auto
control/auto steerAs the technology improvedealershipsppeamilling to invest more into
technologies to improve accuracy and data collection/use in their busjreesséause the
technology to enhance the service they provide growers
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APPENDIX I:

Questionnaire

14.. ANNUAL PRECISION AG SURVEY

cropl_ife « PURDUE CENTER FOR FOOD AND AGRICULTURAL Busiess « P URDUE

Play a part in agricultural history! Please fill out and
return this brief survey in the enclosed pre-addressed, postage-paid envelope,
and send to: CropLife, 37733 Euclid Ave., Willoughby, OH 44094;
Fax: 440-942-0662. PLEASE RETURN BY FEBRUARY 26, 2009.

Your primary responsibility: [check one]
[] Owner/general manager/location manager [ | Departmental manager
[] Precision manager | Application manager

O

L] Technical consultant/agronomist [} Sales/sales management
[] Other: (Please specify)
Are you a: [check one]
[] Cooperative [] Independent dealership
["] Part of a national or regional (multi-state) chain of retail dealerships (not a cooperative)
[] Other: (Please specify)

What were the total annual retail sales (in dollars) of agronomic products and services (fertilizer, chemicals,
seed, services) at this location in 20087

[] Under $1,000,000 ] $3,000,000 - under $5,000,000

] $1,000,000 - under $2,000,000 ] $5,000,000 or more

[ $2,000,000 - under $3,000,000

How many total retail outlets does your company own or manage? |[check one)

[JNone 01 0J2-5 [16-15 [J16-25 [JMore than 25
In a typical year how many total acres do you custom apply at your location
(fertilizer, chemicals, seeding — total acres including multiple applications)? [check one]

] None >go to Question 9

["] Under 10,000 acres [ 25,001 to 50,000 acres

[] 10,001 to 25,000 acres [ over 50,000 acres

In 2008, approximately what proportion of your total fertilizer sales were custom applied? %
In 2008, approximately what proportion of your total herbicide/pesticide sales were custom applied? %

In 2008, approximately what proportion of your total custom application (total acres, all products) used:
GPS guidance systems with manual control (light bar)? %  “0” if None
GPS guidance systems with automatic control (autosteer)? % 0" if None

Do you offer soil sampling — traditional, following a grid pattern and/or by soil type? (check all that apply)

[] Traditional
["] Grid pattern — Grid size most commonly used?
[0<lacre [J1lac.-249ac. [J25ac. [J2.5lac.-5ac. [ Other:
L] Soil type
[} By zone other than soil type [J Other:

[ ] Don’t offer soil sampling
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