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Abstract
Groundwater non-point source contamination with agricultural chemicals from conventional high-input
agriculture has become one of the major environmental concerns of the 1990s.
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Impact Of Communication And
Innovation Variables On Adoption

Of Sustainable Agricultural Practices

Adewale J. Alonge
Robert A. Martin

Groundwater non-point source contamination with agri-
cultural chemicals from conventional high-mput agriculture
has become one of the major environmental concerns of the
19905, A malled questionnalre was used to collect data from
selected lowa yvoung farmers regarding the sources from
which they obtain Information about low-input suslainable
agriculiural practices, and how they percebve these praclices
in terms of their compatibility, complexity, and profitability.
Mass medla sources were Identified as the meost frequent and
useful sources of LISA information, while government agen-
cles such as the Cooperative Extension Service was percelved
as not deing enough to provide necessary information. Farm-
ers' perceptions of Innovations' compatibility and access to
information were the best predictors of LISA's adoption.

Intreduction

The negative consequences of
conventional high-tnpul agriculiure
on groundwater qualliy has emerged
during the decades of the 1980s and
1990s as one of the most dombnant
environmental concerns of govern-
ment and the general public. For
Instance, sample analysis of wells
from fourtesn counties in lowa he-
tween 1978-81 revealed that 40 per-
cenl exceeded the Environmental
Protection Agencys [EPA's] recom-
mendod maximum contaminant level

of 10 mg. per liter for nltrogen, while
owver 20 pereent of watler samples In
47 other counties exceeded this level
(Hallberg, 1986, Groundwater con-
tamination with agricultural pesti-
chles has also been recorded In 23
slates, with California, New York
and lowa recording the highest lev-
els of contaminatlon (Cohen et al.,
16986). 1t ia already estimated that 25
pereent of lowa's population was
alresdy exposed (o deleclable levels
of chemicals such as nitrate and
pesticlde realdues through the drink-
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ing water (Kelley et al., 1986). In
order (o mitigate these and other

negalhe consedquences of conven-
tional high-inpul agriculiure, farm-
ers are being persuaded to shifl to
low Input sustalnable agricultural
practices [LISA)L Buliel, et al. (1981),
defined sustalnable agricullure as
farming systems in which the appli-
callon of exlermal inputs such as
fertilteer and herbicides s reduced to
emvircamentall-astainable leseks
There I8, however, general con-
cern In agriculiural development
circles thal while farmers seem to
have a better awareness of the
negative consequences of conven-
tional agriculiure, the transition
ta sustainable agriculture has
been slow to occur (Green and
Helflfernan, 1 887). This concern,
coupled with emerging rescarch
fMndings on the adoplion of con-
servallon technologies have led to
the general debate concerning the
applicabilily of traditfonal diffu-
slon model o environmental tech-
noelogles, For Instance, Swanson
et al. [(1986), Pampel and s Van
(1977]), and Jones (197 3) have all
reparied research Nndings which
showed that traditional social and
economle vartables commonly In-
cluded In the classlcal model were
poor predictors of the adoption of
environmental practices. They.
therefore, concluded thal variables
ather than those of the classical
diffuslon model might be more ap-
propriate for explaining the diffu-
slon of conservation technolagles.
Swanson el al. (1986), and Napler
el al, [1984) concluded Mrom thelr
studles that information and edu-
callonal programs. the core of the
diffusion perspeciive, are ineffec-
tive futile means of iInducing adop-
tion of conservalion technologles,
This conclusion has Impllcations

slon education in promollng farm-
ers adoption of sustainable agri-
cullural practices.

However, on the ather alde of the
debale are rescarchers such as
Nowak and Horsching (1883),
Heffernan and Green (1981), and
Taylor and Miller (1978), who hold
the view that the traditional diffu-
sken model s still applicable to con-
servation technologies. They argue
that furmers must be aware of the
nocd for the technology. be able to
obiainwalid agronomis and economic
Informalion to evaluale polential
conssquenoes, and recelve asslstance
in transderring the technology totheir
unique ecological and managerial
and social conditions. They chaerved
that many farmens rejecting conser-
vallon technologies lack the neces-
aary Informatlon and asslstance
needed to evaluate the economic
and agronomle dimenslons of the
recommended practices.

Staternent of Problem and Purpose
The maln purpose of the study,
therefore, was to teat Lhe relevance of

Information varables to the adop-

tlon of selected low-Inpul sustaln-

able agriculiural practioes by young
farmers In lowa, Specifically, the
aludy sel o

1. idenilfy the sources from which
young lowa farmmers oblaln infor-
mation aboul susiainable agri-
cultural practlees,

2. to analyze their perceptions re-
garding the quality of these infor-
msllon Ssources,

3. o Wentify their perceplions re-
garding the prefitability. complex-
ity and compatbility of sustaln-
able practices and

4. toanabyze the Importance of com-
munlcalion, dde phic and
innovation pereeptions varables
In predicting the adoplion of sus-
tainable practices.
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Mathodelogy

The study adopled a descriplive
survey design. The study was
undergirded by a conceplual model
which included relevant elements of
Ervin's General Declsion-Making
Model [Ervin, 1982, p.72) and the
Nowak-Horsching (1983) Bchavioral
Model for the sdoplion of Best Man-
agement Practices. The model con-
ceplualized the LISA adoplion-decl-
slon process as being Influenced by
farmers’ access to information, the
guality of Lhe information: Lhelre md-
renmenial aliltudes; thelr perceptions
of the relathe adwantage of LISA
praciices and thelr soclecconomic
and demographlc chamacteristics,
The population for the siudy was
meide up of the members of the lowa
Young Funmers' Educational Asso-
clation, Inc. The assoclation con-
Blata of young farmers and fum
couples usually between the ages of
18 arwd 40 who ongankoe ad particl-
pate in educalional, leaderahip, ree-
reallonal and community develop-
ment acthites in eooperation with

agricultural educators in different
parts of lowa. According to Omer
(1587) the membership of the asso-
clation consiiuted, In 1988, about 5
pereent of all the fanmers in lowa
between the ages of 18 and 40.

A daln base confalning a list of
545 voung Burmers was accessed for
sample seleclion. A sample of 150
Eurmerswis generated using an Apple
random number compuler prograrm.
A sell-adminiatered fixed-response
mail questionnaire was the instru-
menl used for dala collection. Re-
spondents were expecied 1o rate the
degree to which they were well in-
formed aboul nine widely recom-
mended Beat Management Practices
for reducing nitrogen and herbicide
application rates. These practloes
included: soll nitrogen tealing,
banded application of herbicides,
crop rotation, reduced herlbebde and
nitregen fertilizer mtes, taking cred-
its for manure in determining niino-
gen Input, use of nitriflcation inhibi-
tor, mechanical and

summer application of nitrogen, Re-

Table 1: Percent distribution of respondents according to the
frequency of contacts with Informatlon sources.

Wever WVery Few Frequent Very | Mean

ric e few Frequent 5D
Media .., 0.9 1.8 142 389 442 4339
(Farm Magazines) 0827
Ag. Chemibcal 4.4 7.1 159 389 436 39509
1.085
Cooperallve Ext.Service 7.1  17.0 375 268 1.6 3]s8
1.078
Soll Conservation Senvice 134 313 330 161 6.3 2705
1.088
lowa Experiment Stallon 239 195 381 150 3.5 2549
1.118
Eoll Conservation District 32,1 248 188 107 48 glss
1.110
lowa Depl of 540 327 106 1.8 09 LEZS
Natural Resources 0.B815
fowa Environmental 708 204 7.1 0.5 08 L4907
Protection Agency 0. 740
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spondents were requestsd to indi-
cale the sourcea from which
oblained information about these
sustainable agriculiural practices,
thelr perceptions regnrding the comi-
patibllity, complexdty and profitabil-
ity of these practices within thelr
farming syslems, and to what extent
they had adepted them. Insirument
validation wos done by three profes-
sors sclected from the departments
of socielogy and agricultural educa-
tlon and studies, and by an arss
extension erop speclaist with work-
ing and rescarch experienes in sus-
tainable agriculture. In addition,
graduate sludents in the lowa Siate
University Depariment of Agrieul-
tural Education and Studles helped
in the pretesting of the question-
nalre, A Post-Hoc reliab Uity test was
conducted resulting in a rellability
coellickent of 097,

A tolal of three mailings inclod-
ing twa follow-ups, resulted ina total
of 115 umable questionnalres repre-
senting o tolal response rate of 7E.T
percent. No statsteally significant

differenos was dizcesrered in the re-
aponss pattern of early and Iate re-
apondents. Data analysls was car-
ried cut with the Statistical Package
for Soclal Sclence (SPSS) Deserlp-
tve and inferential statistical treat-
ments auch as multiple regression
and Pearson correlation were ap-
plisd Lo the data.

Results and Conclusions

The data in Table 1 present the
frequencies with which farmers had
come ln contast with varlous sources
of Information about sustalnable
agriculiure. An analysks of the daia
in the table reveals that the mass
media and agricultural chemilcal
dealers each with 83.1 percent amd
T2.5 pereent of respondenis, respec-
thvely, got the highest rating as the
most frequent sources from which
farmers oblain information about
sustainable agricullure. When con-
trasted with government agemcles,
such as the lowa Cooperative Exten-
slon Service which was raled by only
38 4 percent of respondents as belng

Table 2: Percent distribution of respondents sccording to thelr
pereeptlions of quality of Institational sources of Information

no [ Ery
%m use use useful useful S0

lowa 427 2.0 165 7.8 L0 L9zg
Protection Agency 0.997
lowa Depl. of Natural — 36.5 30.8 250 7.7 0.0 2038
EResources 0565
Soll Conservation 262 19.6 508 168 65 2579
Districl 1.2%4
Saoll Conservation 126 20.7 333 216 117 2991
Service 1.187
lowa Experiment 13.1 .4 28.0 338 168 2327
Station 1,235
Coop. Exl. Serviee B BO 24.1 420 17.0 A.500
1.133

Ag. Chemical 6.2 6.2 23.0 327 2318 3770
Dealera 1147
Mass Media e.g.. 1.8 2.7 21.4 500 24.1 3920
0,850

[Farm Ms nea)
httpsmﬁfﬂfﬁeﬁ%ﬁgl]uu vOrFEHIs246
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@ requent source of sustalnable ag-
riculiure Information, or the Soil
Conservallon Service, the lewa Ex-
periment Station, the Department of
Natural Resources, and the lowa
Experiment Slation, cach with only
22.4 percent, 18.5 percent, 3.7 per-
cent, and 1.8 percent of respondents,
reapeciively; it becomes oberlous that
these agencies are not dolng enough
to promole sustalnable agriculture.

The dain in Table 2 regarding
farmers' percepiions of the relevanoce
of the dilferent information sources,
followed the same pattern as those In
Table 1. Information emanal lng from
mass media sources and agricul-
tural chemical dealers with 74, 1 per-
cenl and 6848 percent of reapon-
dents, respecttvely. were mated by
the respondents as the most uselul
sources of Information avallable to
them. This compares with the Coop-
eratlve Extenslon Service and the
lowa Experiment Statlon with 59

percent and 5004 perocnl feapec-
thvely, Information from the Soll Con-
servatlon Services and Districts were
rated as ellher useiul or very useful
ey ondy 33.3 percent and 23.3 per-
cenl of reapondents, respectheely.
while only 8.7 percent and 7.7 per-
cent of the respondents, reapectively,
rated the information from the lowa
Environmental Protection Agency
and the Department of Natural Re-
sources as elther useful or very use-
ful in helping them to make a deci-
slon about adopiing susialnable ag-
rleultural practices,

The respondents were also asked
ta Indicate how sdequately Informed
they were about the selected Best
Management Practices, The dala n
Table 3 present the summeary of Gum-
ers’ responses 1o the quesition., Many
of the reapondents imdlcated that
they were falrdy well informed about
the practices. For Instanee 772 per-
cent, ¥1.1 pereent, 66.7 percent and

Table 3: Percent distribution of respondents sccording to thelr
porceptions of the adequecy of Innovatlon Information about

selected sustainable agriculture. _
olnfo Very Lille  Adeguale very Mean
Little  Info Info  Adequate SD

Rilrilication 7.0 123 3.3 36.0 10.5
inhibitor 1.070
Banding of 6.1 1232 30.7 ale 19.3 3,458
of herhicide 1.122
Lower Herbicide 53 123 307 325 193 3482
rates 1.09%
Reduced Nitrogen 4.4 123 263 a8.6 184 2544
Fertilizer rates 1,065
Crop Rotation 3.5 140 263 35.1 21.1 3561
1.081
Soll N Testing 4.4 123 211 36,8 25.4 2667
1.118
Credits for manure 4.4 88 202 386 28.1 3772
1.0689
Mechanical 26 70 184 43.9 27.2 2.85]
Weeding 0.998
Spring/summer a.5 53  14.0 4.7 325 D074
application of N 1,000
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&2.2 pereend of reapondents, respec-
tvely, indicated they were cither
adequately or very adequately In-
fermed about apring fsummer appli-
calion of nitroge n fertilizer, mechani-
cal weed control, taking eredit for
manure and sol nitrogen testing.
The percentages of respondents who
[ndicated stmilar oplnions about the
other practices ranged from 57.0
percent for reduced nitrogen fertil-
kzer application: crop rotation (56,2
percent); reduced herbicide rates
(51.8 percent); banded herbickde ap-
plication (50.0 percent] to 46.5 per-
cent for the use of nitriflcation in-
hibitor. It 15, hewever, Instructive to
nele thal oeer 40 percenl of the
respondents Indicated mot h&'ﬂﬂg
adequate information about five of
the nine selected praciioes.

In arder o kentify mportant
varlables precictive of Tarmers” adop-
ton of the sclected practices, mul-
tple regression and Pearson correla-
Uon statistical anabyses were con-
ducted. Lsing a step-wise procecluns,
a mulliple regression  model was
specifled walng the following as the
independent varlables: formers” per-
eeplions regarding the profitability,
compatibility and complexity of the
selected practices; the adequacy of
Innevation Information; frequency
of contacts, and percepions of the
quality of different sources of Infor-
matkon; environmental atttude (per-

cepiion of the severity of groundws-
ter contamination]: and Gurrmers de-
mographic and farm frm character-
Istica. The dependent varlable was
the compoalte adoption (ndex, de-
fined as the proportion of the se-
fected practices that was adopted by
the respondentis. The results of the
regression and Pearson correlation
coellicient analyses are presented n
Tables 4 and 5.

The data in Table 4 show that
only twovariables, namely, lanmers”
perceplions of the compatibility of
the selected practioes with their form-
ing systems and the adequacy of
innea tion Information, sere e Bbeat
predictors at  the 0.05 confidence
interval. The twovariables sccounied
for 25,6 porcent of the varlancs In
Eumers' adopiion of the selected prac-
tiees, While the maodel does not ex-
plain a lot ef the varables account-
ing for differential sdoplion, il docs
point out the importance of farmers’
perceplion and informathon variables
in the adoplion of sustainable agri-
culture. Similarly, the results of the
Pearson comelation coclliclent analy-
sls as presented In Table 5 reveal
that only those vartables with
larmer perceplions of innovation
characteristics, the adequacy of In-
novation information avallable to
them, and thelr contact with Institu-
tonol sources of nforma lon showed
significant correlation coefMclents

Table 4: Multiple Regresslon analysls to predict the adoption of

selected LISA practices.

Fredictor Mulliple Cumulntive % T,
Varlables R Varlance explalned Ermor
Perception of mnovations™ 453 058 TFRT
compatibility

Level of lnnovation S06 5.6 L2365
Information

b b |
https://newprgﬁepress.org/jac/voI76/issZ/6
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with composite ndoption Indexat the

0.05 level of significance. Demo-

graphic and frm firm characteria-

tca of respondents were nol algnii-
cant at the 0,05 confldence Interval,

The atudy arrived at the follow-
ing concluslons:

1. Mass media sources and agricul-
tural chemical dealers, more than
government Institutions such as
the Cooperalive Extenslon Ser-
vice are percetved by the farmers
io be the most frequent and use-
ful sources of information about
sustainable agriculture. While the
importance of mass media sources
in creating Innovation sramreneas
cannol be oeereslimaled, it is
nonetheless Important that for-
matl agencles such as the Coop-
eralive Extenslon Service Inten-
sify their effort o provide farmers
with specific agronomic and eco-
namic information which are
critical at the latler and more
crucial stages of their adoption-
decision procesa,

2. While the results of this study did
nod provide a clear-cul answer
regarding the relevance of clasal-
cal diffusion variables to the adop-
on of sustalnable agriculiural
Innovalions, it nonetheless, real-
firmed the eritical role of commu-
nication varlables in the adop-
Uon-declsion process, Bocause
the posalbility exists that the fadl-
ure of demographic and farrm frm
varfables to predict adoplion aus-
lalnable practices may well have
been due to the homogenelty of
the study's population: lulure
studics witha more helerogenoous
pepulation are recommended.

3, The research fndings revealed
that fwrmers' perceplions of the
compatibility of sustainable prac-
tices with Uheir fanning system
was the most Important predictor
aof the level of innovation adop-

tion. This implicatien of this find-
Ing is that the pro-innovation blas
al the clasaical diffusion model, an
reflected in the fadhure to nelude
fwrmers’ perceplions of iInnovation
in past adoeplion studies (Rogers,
1883, may be Inappropriate for
the study of the adoption of sus-
tainable agricultural practices.

implications for Agricuttural and
Extenslon Education

The percepticns by [armers that
government agencles such as the
Cooperative Extension Service, the
Experiment Station and the Soll Con-
servabion Services were nod delng
enough o provide adequate Infor-
mation aboul sustainable agricul-
fure has Implcations for agricul-
tural and extenslon education. It
calls for the need by the agencles to
intensify thelr educational and re-
search efforts in order (o provide
farmers wilh relevant information
that will case their transitien from
high-tnput agriculiure to more sus-
tainable agriculiural . Thia
Issue becomes critieal when it s
realizad that similar Andings regard-
ing the weaknesses ol these agenciea
had been reporied by the United
States Depariment of Agriculiure as
earlyas 1980, In the siudy, the USDA
(1950) reported that at least 25 per-
cent of the farmers intereated in the
lowr-Input agriculiure conskdered the
undversity research cenlers and the
Cooperative Exlensbon Services el-
ther unwilling or unable o provide
them with help, It would appear that
almost 12 years afler this observa-
thon was made. the sltuation has not
changed consbderably. While the
important rele of the mass media In
ereating more posliive environmen-
tal attitudes among furmers i not in
doulst, it I8 not a subslitute for the
one-on-one contact that s neces-
sary lo convines farmers to make the

Pubdished.By Mewmpraitioleseni@limicntions, Val, 78, Ko, 2, L1892 40
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transitbon o sustalnoble practices,
‘This is where the role ﬂ‘wt
agenciss such as the Coopemtie Ex
tenskon Service becomes Ind spensate,
The Anding of the study regard-
ing the significant posithee relation-
ship between farmers” adoption of
sustainable agriculture and their
pereeplions of adequacy of nnova-
tHon nformation and Institulional
contacis hos severnl research impli-
cations. It throws some Hght on the
on-going debate in the Innowvation-
adoption Hierature pegarding the
relevance of the classical communi-
cation model to the adoption of sus-
talnable agriculture (Nowak and
Koraching, 1983; Lovejoy and Par-
ent. 1882: Heffernan and Creen,
1981; Taylor and Miller, 1978;
Pampel and es Van, 1977). The find-
ings of this aludy seem o suppornt
the fAindings of Nowak and Korsching
(19a3), Tayler and Miler [1978),
and MNolan [(1881), Belknap
and Saupe (1988) who reporied the
relevance of communication wvar-
ables to the adoption of sustalnable
agriculiural practices, It s, however,
instrucitve (o nole the fallure of
demogmphic and farm firm variables
usually Inchided in the classical dif-
fusion model, to show any stalisi-
cally significant relatlonship with
farmers” adoplion of sustainable
pracices, On the olher hand, furm-
ers’ perceplions regarding the com-
patibility, complexdty and prefitabil-
ity ef sustalnable agriculiure showed
significant relationship with adop-
Uon., Hence, the shaping of percep-
Hons may constilule a plvolal lsaye
in the promotion of sustainable ag-
riculture in the future, This Is &
major educational and program-
malie challenge o the Cooperative
Extension Service.
Finally, the low predicthve power
af the rescarch model indicates that

nips:/Te AT ARSI SRR R gy under-
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atanding of the imporiant variables
influencing fumers’ adoption of sus-
talnable agriculture. This slluaticn
calls for the development of more
comprehenabee and hollatie rescanch
models {0 overcome this know

gap. This study suggests that the
following variables may be wery Im-
portant for inclusion in & fulure in-
v thon-adoption model for sustaln-
able agriculture:

1. Furmers' environmental sttd-
tude: Thias factor could be
operationalized by gquantilfiing
Eurmers” perceplions of the envi-
renmental consequences of con-
wentienal agriculural practices.

2, Communicatlion Varlables:
These variables eould Inelude
such lssues as acoess Lo sustain-
able agriculiure Information amd
farmers’ perceplions of the rel-
evance of avallable information.

3. Farmers’ parceptons ofsuatalin-
able practices: The assumption
in the classical diffusion para-

that Innowations are value-
free fa not lenable as for a8 sus-
talnable practices are concerned,
hence LISA adopton-decision
madel should Include variables
dealing with larmers pereeptions
af the appropriateness of LISA
praciices to thelr furming sys-
tema realitiea and

4, Finally,traditional diffusion
varlables dealing with
farmers'social demographle
and farrm flrm charastaristios
should be Included.
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