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I b i s  pwpcr cxplowstho d i 1 ~ 1 ~ n ~ l O ~ ~  of agrlcultural chcrntcal and 
pesticitle concenl. and i k  cc7rrelares. C'onccrn was found to be 
broad. and not limited to foot1 safety, cr~vironrncnlalistn. or 
d u u i s ~ n .  Social hascs were found to he the hest predictors of 
mtlccm. f(ollowcd hy rural heliefs and attitudes, and rural 
visitation hchavior. 

Intrcduction 
I h e  use of ~rgricultural pesticide5 ;in4 c.hctlricals ha* hsrn 
creiliteii, in parl. with the ilicrc.isit~p prcxluctivity of dlc A~nericiin 
farn~cr.  'fliese slrcific agricultural inputs have enahle4i grocery 
stores to stock large quitr~lities ipf affordahlc and urihlcrnished 
fo<nl stufrs ( S x h s  ct al. 1087; Du~i r~  ct al. 1000). Noncthclei;s, Uic 
applic;tlt<:n of  .;rch products 1s ;~ssoc~;~tcd with negative 
externalities inclutlirlp ilisnrptions to the fixid chain, pisonirrp of 
w~ltllif;., f i h h  ;tnd Ilirtls. anti gro!tr~tlw;~rer, strcairi, anif air 
pckllution (('itrsort 1002; Kotlpers ct al. 1087). An expatiiling 
epitlcrni(tlogicid litcrirture s~lggesis that acute and long-tenn 
effects cirri induce neural tlisortlcrs, leukemias, orpati fiiilurc, and 
v:lriotls c;rnsers ( f  1c;tJley 1307; iCi1;rgikw;t ,tntl Ilausrr 1973: 
Ko*er~htatt 3 rd  Moscovicc 1982; Spindlcr 10K3). 

I'ct~r~sylvania's i x q ~ u l a t i o ~ ~  of ncilrly 12 million pc?ople. i~lclodes a 
small inirlority, less than 2 pcrccnt, (if fanners. k s p i t c  their srnall 
nt~mhers. !)tier 30 percent of the state's !and base is  in ngricuilural 
land use. and ahout 60 percent i s  forested. Many hclicve that 
fanning is synonyrnr)us with rural areas (Swanson 1W1\. 
1Iowever. in F'ennsylv;tiii;i, the most rural counties are likely to hr: 
heavily fort*ctctl, with oluch c~nnllcr percentage< of farrn land. In 
fknt~sylvania. most ul.l?ar~ ccntcrs arc in close pioxilnity to 
prtduction land. 'Ihe concern over agricultural chemicals and 
pesticides tan he seen ; is a ntral-ustun ir~terface issue, and the 
~ r s c p t t c > n s  01 thexe ~ ~ r h a n  residents hecomes a very important 
factor of ~rtllt~ence withiri the stale. 

i anner \  are a str1;tIl ~nirlority, a:id greift cor~cerrt over their 
fanntng prac~ices cc!uld irnp;sct Iheir c!jwrations. In fact. 
regul;:tion.; requiring ccrtiiication of workers who handle these 

i1 Nupprf for this research was proviilccl hy griinti firm the 
C'cntcr f$:r Kuritl I'cr~~isylvania (('Kt'.('/\-"I -9) anif froin the 
Intrri~olicpc Krsca~ch ('trtn!x?titivc (irant I'roprm of the ('ollcpc 
ol' Agncu!turai Sctcnc.es. I'cnn State lltiivcrsiry fI'n!jcct 370X) .  
inputs arc placing more tlemmds oti their time. I:urther. cttrrcttt 
restiirtions that havc heen placed on certain agricultural 
chemicals a l~d  pcsticicles are impaciing the tntde of agr~cultural 
production (Vandeman eK al, iLY921. 

Some exploration o f  the cclnccrll held by I'cnrisylvat~ia's residents 
regarding psticirles ;md agricultural che~nicais ha$ owurrcd 
(Dealer aid Willitz 1(%8: Srlchs ct al. I'EX7: Weaver ct al. 1901). 
Ihcse  studies have ~uggestcil that consern ovcr [his issue is 
multi(iimcnsional. 'lhcy havc iricntificii three are;is o f  citizen 
concern: I )  fotrf safety, 2 )  cnvirr~i~rne~-ttalisln,  rid :Z) altruisrr~. 

Food Safety 
Concern over agricult~~ral pesticides hirs been prirnuily examined 
as a consumer ioc~d safety issue. 'ihis is especially true of 
pesticide residues. Surveys have shown that consumers wire 
incr(.?asingly cronccriled about thc occtrrrcncc of pesticides 
residues in food (Burhec and Kratncr 1986: Siichs el ul. 1987; 
1:ood Marketing institute 1080; Bur~n el al. 10'10). I9cspitc: thc 
high levels of rclx)rtcd concern regarding pesticide residues. most 
rcsporldents still have confidcr~cc in the oversil safety c?f the food 
supply (Focxf Miirkctin~ ir~stitutc 1980). Ifowever. recently 
Jussaulnc anil JuLison (10()2) suggestcil th.11 consunicr confidence 
in food slfcty hiis tn)dctl. 

Envirr)nmrntitlisnr 
I:nvin~rtn~ccital dwnrcrlc>s sor~ceirtinp !he rrnpiict of  pesticides and 
agricultural chcin~cills was hcightcricd hy Rachel ('iuson's Silent 
Spring. Soon ;iftrr the put3lication of this work. Dealer and Wiffits 
(1968) c~)nductctl it survey Lo rlctcrrriitlr thu level trf concern with 
pesticides ant1 agricultural c.hcn~ici~ls in I'enrrsylvania. Two 
decades later a srn~ilar survey Wits cor~ductwl hy Sachs el al. 
(1087) who cleterrnind ihnl responiients' gener:rl concern with 
pcst~cicies had increased greatly. 'lhcy crlso rt)und that the highest 
levels of concern k i n g  rcp>rtctl for the environment. Sachs e l  1. 
(1987) cotitrilrutc rnuch c:f t h ~ s  irrcrcasc lo an icwarcness iunong 
citircns thitt IIC crivir.t>r~rncrtt i s  ":ln etrduririg stwial concern" 
( p g e  98)). 

Altrulsm 
Sachs et al. (1087) dctcrlnii~ed thirt thc highest lcvrls of'repc)rted 
concern ovcr ttrc impact of pcsticiclcs was for Ihc environment. 
Ifowever, the greatest jrcrcentagc irlcrcasc t r f  concern over ic two 
decade ~ r i o c t  was for fanncrs who Il;intllc pcsticitlcs. 'lhey 
suggest that this is partially ciue to i~icrc;rsecl consumer fanliliarity 
with pesticides ant1 their apj9lieation. Si~chs ei al. (1987) point out 
that many mtxlern pst icides and hcrhicitlzs hitvc acutc toxicity, 
hut hrcaktfown clttickly leaving Sew rcsitlucs. 'R~is  places farn~ers, 
farm workers. :titJ wiltllife in the irrrtncdiatc area at greatest risk. 

We:~vcr el ;tI. ( ILN1 j s ~ : g g e ~ t  th;tt concerI1s ~fu)u t  psricides could 
IN: g ,n ) t i~r l  in two :+reas: 1 ) pcrsotlal health risks anti 
2 )  iinpacts rhi11 go heyoncl the individual consumer. I'ersonal 
health risks pencrally relate to foocl safety. The second set of 
concerns relate ro all external irnp;ictq of pesticides. Weaver et al. 
(1991: 13) list the.% concerns as "dangers to farrn workers, 
wildlife, groundwater, and the cnvironmcnt." Ihough these items 
overlap with ct~viror~mental concern, it is the thesis of Weaver et 
a!. that they rcprescnt a lnorc gencrali7xd concern to all aspects 
e.t?emnl to rhc itulitririltml, inclutfing the environment. 

Research Ot>jectives 
Drawing upon rncasures of  agricultural chemical and pesticide 
concern fmm past research (Dealer and Wiliits 1968; Sachs e t  ai. 
1987; Weaver et al. 1901), this analysis irsseshes the level and 
domains of this concern. I'articular attention is given to the areas 
of food safety, environmentalism, anil altruism. Ik temin ing  the 
levei and dirncnsions o f  pesticicle concern fr>r urban respondents 
would enable further analysis into why rcsp~ncicnts hold such 
attitudes. Given the proximity of agriculturi~i prtxlur!ion to these 
r e s p ~ n d c n t ~ ,  their concents we irnpc~rta~rt, anti {nay give insight 
into potential conflicrz; i r k  the f'nture. 



This paper has three interrelated objectives: 
1. to explore the level and dimensions of pesticide concem held 

by urban residents; 
2. to develop measures of such concerns and to identify social 

bases, attitudes, and behaviors that are related to pesticide 
concern; and 

3. to develop a multivariate block model that establishes the 
strength of social bases, attitudes. and behaviors. while 
cor~trollirig for all variables. 

Approach 
A mail survey followitlg the Dillman (1978) method was 
conducted seeking information on the level of concern for 
agricultural pesticide and chemical use of urban residents. A total 
of 3.61 1 residents of the nine cities in Pennsylvania with a 
population of 50,000 or more in 1990 were contacted. Completed 
questionnaires were returned by 1,524 respondents, representing a 
42 percent response rate (Willits, ct a]. 1992). 

Exploring the Dimensions of Pesticide Concern 
 he urban residents were asked a battery of six iterns concerning 
agricultural pesticide and chemical use (Table 1). The frequency 
of responses show great concem about the usage of these 
products. Many respondents strongly disagreed, or disagreed that 
food safety was not threatened by these inputs. However, of all 
these items, respondents were more likely to be undecided on 
these two issues. Majorities strongly agreed or agreed that agri- 
cultural sprays pollute the environment and that such pesticides 
threatened the safety of wild birds and animals. A majority of the 
urban respondents rejected the notion that chernical fertilizers 
pose no serious threat to the environment. The last item, farmers 
who handled pesticides are endangered. elicited a similarly high 
amount of concem. 'Ihese six items were factor analyzed to see if 
the respondents conceptualized these differing threats from 
pesticides and chemicals as separate concerns (i.e. food safety, 
environmental, or altruism concern). It was hypothesized, on the 
basis of previous research, that items 1 and 2 would form a food 
safety factor, items 3, 4, and 5 would load together on a factor 
that would represent environmentalism, and that items 3,4, 5, and 
6 would also load together to represent an altruism domain. 

Table 1. Responses of urban residents to questions about agricultural pesticide and chemical concerns. 

Res~onse 
Strongly Strongly 

Aeree Aeree Undecided Disaeree Disa~ree 
- - - - - - - - - Percent - - - - - - - - - 

It is safe for people to eat fruits arid vegetables that have 2.7 26.3 31.4 28.6 10.9 
been sprayed or dusted with pesticides on the fann.* 

Agricultural pesticides do not contuninate meat and poultry.' 1.2 11.3 38.4 36.7 12.5 

Agricultural sprays used to control insects and weetis pollute 21.0 43.8 21.9 11.4 1.9 
the cnvimnmcnt. 

Chemical fertili~ers in agriculture pose no serious 
envirnlt~nerital problem.* 

'The use of agricultural pcsticidss threatens the safety of 
wild hirds and animals. 

Fanners who handle pesticides placc lhelnsclves in danger. 12.0 53.1 24.7 8.8 0.7 

* Ihesc items werc reversc codeti for the analysis. 

Surprisir~gly, despite support for ~i~ultidimensional concerns, 
when the analysis was conducted or~ly onc factor was extrncted. 
'Ihis sirlplc factor solution suggests that concern with pesticides is 
not limited tct fotd safety. environme~ltal. or altruism issues. but 
rather is coticeptiializcd as a hmadcr concern. ' n i s  factor 
accoilntcd for 51.7 [xrcen! of ttic variatio~i within the model. The 
Eigenvalue was 3.2. all items had factor loadings of .650 or 
higher. and using hnnor's (1974) theta reliability for factor 
scales, a coefficient o f  .86 was gcnerated, indicating a high level 
of internal wnsistency 293. 

z1 Responses to the questiorrs concerning agricultural 
pesticide and chemical uses were sw2red 1 to 5 with 1 = strongly 
disagree and 5 = strongly agrce and scaled (wilh a rarlgc of  1 to 
5 ) .  The items that rejcclcd Ihc possibility of safety threats werc 
reverse-coded. so that for all items. a higher score reflected 
greater concern with the tlse of these iterns in agriculturiil 
production. The rncan of the responses for the six items was 
derived for each respondent. 

Correlates of Pesticide Concern 
The threc lnajor groupings of social Bnses, l?ehaviors, and beliefs 
and nttitiuies are expected to influence the level of general 
concer~i urban residents holtl towards pesticides and agricultural 
chemicals. 'ihese specific variables, their hypothesis, and their 
operationalization follow. 

Social Bases 
More than a decade ago, Van I.,icre and Durilap (1980) examined 
the social bases for environmerltal concern. They studied the 
major hypothesis regarding crlvironmental concern and the 
variables age, income, education. sex. residence, party affdiation, 
and ideology. Van Liere and Dunlap's review was limited by 
several factors. First, they only reported bivariate correlations, 
and second, they focused only on the most commonly used 
variables. Despite these shortcomings, this article has been 
viewed as the best attempt to explain the relatio~iship of these 
core variables to environmental concern (Scott and Willits 1992). 

2''lhe theta coefficient is interpreted similarly to 
Chronbach's alpha, and is used for factor scales because it does 
not assume that all items are weighted equally. 



Following the work of Van Liere and Dunlap (1980), females and 
the young are expected to exhibit greater concern about the use of 
pesticides and chemicals. For income and education a positive 
relationship with concern is expected. Respondents raised in rural 
areas, were expeded to be less concerned about the use of 
agricultural pesticides and chemicals. Those who identified 
themselves as I le~nocrat~ and those who thought of thernselves as 
liberals are expected to he more concerned. 

Information about the respondents' personal attributes of age. 
educational level, income, and gender were obtained for each 
rcspondent. Age was coded into 3 categories: 1 )  18-34; 2) 35-64; 
and 3) 65 years and over. Educational attainment was divided into 
four categories and coded 1 to 4 as follows: I )  less than high 
school graduation: 2 )  high school graduate, no further formal 
education; 3) some college; or 4) college graduate. Income level 
was measured in three categories coded I to 3: I) less than 
$15,000 per year; 2) $15,000-44,999; and 3) 45,000 per year or 
over. Gender was coded so that females were 0 and males were 1. 
Party affiliation was coded so Republicans were 0 and Democrats 
were 1. Ideology was scored so coriservatives were 1, moderates 
were 2, and liberals were 3. A question asking the respondents 
where they grew up as children was asked. These responses were 
coded so that those who responded in the countryside outside of a 
city or town were assigned a score of I .  'lhose raised in suburbs, 
towns, or cities were scored as 0. 

Rural  Visitation Behavior 
Experience with rural areas gained through visitation was 
expected to relate to concern about agricultural chelnicals and 
pesticides. Those who visit rural areas frequently to interact with 
the enviromnerit were expected to display more concem. This 
reflects the increased awareness of the environment that such 
respondents were thought to have developed. For those 
respondents who visit rural areas frequently for social reasons, 
less concern is c x p t e d ,  as these rcsponderiLs may he more 
concerned about the importance of agricultural production to the 
rural wonorny. 

Behavioral iliformatiotl was obtaitied on the rcsponder~ts 
frequency of visits to rural areas for recreation, vacation, outdoor 
activities, to enjoy the natural environment, and to visit people. 

The possible responses were assigned the following values for 
each question: 1) never, 2) seldom, 3) often, and 4) frequently. 
The scores were summed for each case to f o ~ m  a scale called 
Environmental Visits. The grand mean for this scale was 2.8. A 
similar series of questions were asked regarding frequency of 
visits to rural areas for Social Contacts. Respondents were asked 
if they went to rural areas to visit: friends, relatives, rural people, 
or to participate in rural lifestyles. The gr'and rneari for this scale 
was 2.3. Alpha reliability for the two indices were .82 and .79 
respectively. 

Rural Beliefs and Attitudes 
Perception and attitudes were also expected to relate to concern 
over agricultural pesticide and chemical use. A Positive hnages 
scale was used to represent the "rural mystique" (Willits, 1Y23). 
The rural mystique, as measured through the Positive Images 
scale assess support for stereotypical rural attributes. including, 
friendly people, low crime, low stress, and satisfying lifestyle. 
The blanket association of rural things being good rnay reduce the 
concem one holds over chemical and pesticide issues. 

One's position on rural development options could ii~fluence the 
level of concem about pesticides. Those favoring agriculture as a 
development tool, may be pro-agriculture, and are expected to be 
less concerned about agricultiual pesticides and chemicals. 
Though all respondents are urban residents, those who wish to 
live in rural areas may be more concerned because of the ruture 
possibility of living in a polluted environment. 

Responses to the Positive Images items were scored 1 to 5 with 
1 = strongly disagree and 5 = strongly agree, with a mean of 3.6. 
The alpha reliability coefficient of this scale was 58.  A specific 
question asked how respondents felt about the role of agricultural 
production in rural economic develop~nerit policy. Those 
responding low priority were coded as 1, thosc assigning a middle 
priority were coded as 2, and the highest priority was coded as 3. 
One item asked where the respondent would most likc to live. 
Responses were coded so that those who responded in the 
countryside outside of a city or town were assigned a score of 1. 
Those favoring suburbs, towns or cities were given a score of 0. 

Tahle 2. Multivariate relationships for the agricultural chemical and pesticide concern index and the independent variables. 

Model I Model 11 Model III Comolete Model 
Variable B B B 
Social Bases 
Age -.019 -.016 -.013 
Income -.067*** -.058*** -.005** 
Sex .220*** .205*** .225*** 
Eaucation .050* .050* .033 
Party .089*** .0!24** .082** 
Ideology .104*** .101*** .102*** 
Childhood residence -.225*** -.157** -.186** 
Rural Beliefs1 
Attitudes 
Positive images ,002 -.W6 .OOO 
Negative images ,030 .02 1 .020 
Development options -.058* -.048 -.048 
Desired residence .039 .06 1 .089* 

Visitation Behavior 
Environment visits .124*** .148*** .121*** 
Social visits -.172*** -.166*** -.136*** 
Constant 3.293*** 3.486*** 3.588*** 3.310*** 
Adjusted R suuare .13 .06 .I 1 .IS 
* significant at the .05 level 
** significant at the .01 level 
*** significant at the ,001 1evci 



The Bivariate Models 
The expected relationships with age. sex. party affiliation, and 
ideology were found (data not shown). Though Van 1.iere and 
Dunlap (1980) found strong differences by educational level, this 
relationship was not statistically significant in the bivariate 
model. Further, a weak negative relationship with income was 
found when a positive relationship was expected. 

Younger respndents, females, and those with low or medium 
incomes, were more concerned about the impact of these 
products. Democrats, and those with liberal ideologies were also 
more concerned. If, as a child, the respondent lived in a rural area, 
they exhibited less concern. 

Among the attitudinal items, the Positive Images scale and the 
Desired Residence variahle did not produce significant 
differences. IIowever, those who thought agriculture was a poor 
economic development strategy were more concerned ahout 
pesticide and chemical use. 

For the Social Visitation scale, those who frequently visit were 
more concerned -- the opposite of the anticipated relationship. 
The Environmental Visitation scale did not prvduce any 
significant differences. 

The Multivariate Modei 
Multiple linear regression was used to ~nodcl the three correlates 
oF pesticide conc&~s (social bases, attitudes and beliefs, and 
visitation behaviors). The social bases wcre found to be the 
strongest indicators of concern, as shown by the 9 percent 
decrease in explained variation ( R ~ ) ,  whcn these variables were 
excluded from the complete   nod el ('Table 2). 'Ihe belief and 
attitude hlock and visitation bchaviors block were roughly equal 
in explanative power. Income, sex, party affiliation, ideology, and 
childhood residence were the significant social bases variables. 
As income increases, concern decreased. I:ernales, Dcmocrat~, 
liberals, and those raised in non-rural settings all displayed more 
concern. Those who visit rural areas for sncial reasons were more 
concerned. Thc traditional development options variable was 
significarit in two of the partial models, but was insignificant 
when all variables wen: contri)lled for. 'lhose wishing to move to 
rural arcas, and those that visit rural areas to be in the 
environment displayed more concern. No relationship in the 
multivariate modelchanged from the bivariate modei. Iiowevcr, 
freauencv of environmental visits did bccome sianificant 
inflbcncing the level of concern. 

Discussion 
The availability of data from an urhan sanple of Pennsylvania 
residents, provided information on how concerned these 
respondents were ahout agricultural jwsticide and chemical use. 
Their reported Icvels of conmrn were great. Moreover. this issue 
is not limited to consumer-food safety. but rather is viewed by the 
public as a mom comprchcnsive threat. For the most part this 
analysis affirms the social bascs hypothesis discussed by Van 
Liere and Dunlap (l980), particularly at the bivariate level. The 
only major exception is that of education, which was only mildly 
related in two of the block models. In spite of the fact that many 
of these variables wcre slatistically significant. their combined 
power is not overwhelming. In an attempt to extend the 
sociaUdemographic analysis of the type done by Van Liere and 
Dunlap, attitudes, holiefs, and behaviors were included in the 
analysis. I-lowever, these variables did riot add substantively to 
the model's explanation. 

 implication^ Stemming from Agricultural Chemical 
and Pesticide Concern 
l'hese findings suggest that agricultural p~vductio~i in close 
proximity to suburban and r~rhan areas will probably face new 
challenges in the years ahead. Cvnccni for the environn~ent, fwd  
safety. and farm workers may lead to sip~iificant restrictions on 
pesticide and chemical use. Although thcse challenges to farmers 

impacts of these inputs. As the cost of agricultural chemicals and 
pesticides, training. and certification increases, the cconoinic 
incentive to adopt alternative strategies will increase. Some of 
these innovations arc well underway, and includc: low input 
sustainable agriculture, usc of beneficial insects. p s t  resistant 
hybrids. insecticidal soaps, and bacterial based insecticides 
(Musser 1990; Vandeinan et al. 1992). In fact, many of these 
"alternative" methods are rapidly becoming accepted as 
conventional techniques. 'lhe level of concern shown in this study 
suggests that pursuing alternatives to chemicals and pesticides 
would be a prudent course of action, especially for those who 
farm on the rural-urban interface. 
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