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Abstract 
Although organic production continues to expand 
and remains the fastest growing segment of the 
U.S. agricultural economy, demand for organics 
continues to outpace supply, causing a lag in the 
supply chain. One of many important elements to 
remedying this issue is for more farmers to adopt 
organic practices and/or transition to organic 

certification. One state well positioned to tap into 
eastern U.S. metro markets is West Virginia. Our 
study sought to understand the factors affecting 
West Virginia farmers’ decision to farm organically, 
as well as the barriers limiting pursuit of 
certification. Though West Virginia has the highest 
number of small farms in the U.S., only five farms 
were USDA organic–certified in 2012. We used a 
mixed-methods approach to explore the barriers to 
implementing organic practices and pursuing 
organic certification. The methods included 
interviews and mailed surveys, garnering responses 
from more than 230 farmers in West Virginia. We 
applied a social-ecological system lens for the 
development of a statistical model to parse out the 
major variables affecting transition to organic 
methods. Our results suggest that the decision to 
farm organically is largely an economic one, with a 
lack of perceived benefits being nearly as influential as 
perceived constraints as barriers. We also found 
that social ties to certified organic farmers reduced 
the likelihood of others implementing organic 
production practices. Finally, we propose that the 
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choice to farm organically and pursue organic 
certification be studied in a holistic manner that 
assesses motives, constraints, and barriers to 
implementing organic practices in conjunction with 
relevant contextual attributes (farm characteristics 
and personal demographics) that affect the 
decision-making process. 

Keywords 
organic agriculture, sustainable agriculture, farming, 
USDA, certified organic, West Virginia, central 
Appalachia 

Introduction 
Over the past 40 years, conservationists, environ-
mental advocates, and sustainable farmers and 
agricultural professionals have promoted the envi-
ronmental and health benefits of organic agricul-
ture. Empirical evidence supports these efforts and 
shows that organic techniques tend to reduce the 
incidence and magnitude of deleterious environ-
mental impacts associated with conventional agri-
culture (Hole, Perkins, Wilson, Alexander, Grice, & 
Evans, 2005; Pimentel, Hepperly, Hanson, Douds, 
& Seidel, 2005; Reganold, Glover, Andrews, & 
Hinman, 2001; Wortman, Francis, Bernards, 
Drijber, & Lindquist, 2012). There remains con-
siderable potential for increasing the market share 
of organic products within the United State food 
system. Organic production experienced double-
digit annual growth in sales (15 percent to 21 
percent) between 1999 and 2009, making it the 
fastest-growing U.S. agricultural sector (Dimitri & 
Oberholtzer, 2009; Kuminoff & Wossink, 2010). 
In 2010, organic products generated approximately 
US$28.6 billion in U.S. sales (Organic Trade Asso-
ciation [OTA], 2011), and the results from several 
studies suggest that unabated growth in demand 
continues to outpace the supply of organic prod-
ucts (Constance & Choi, 2010; Cranfield, Henson, 
& Holliday, 2010; Thilmany, 2006). It is therefore 
somewhat surprising that more farmers have not 
pursued organic farming as a strategy to potentially 
improve their financial well-being.  
 To understand the factors affecting organic 
production, we need to develop a better under-
standing of the circumstances and conditions that 
facilitate the decision to adopt or convert to 

organic practices and the decision to complete the 
USDA organic certification process. Accordingly, 
our research is oriented around two distinct but 
related questions: 

• First, what factors influence a farmer’s 
decision to adopt organic production 
methods?  

• Second, how do farmers perceive USDA 
organic certification, and what limits their 
pursuit of certification? 

 We analyzed farmers’ production choice by 
applying survey data to institutional models of 
decision-making (Crawford & Ostrom, 1995; 
Gintis, 2009; Ostrom, 1998) and complex social-
ecological systems (Ostrom, 2007, 2009; Ostrom & 
Cox, 2010) that collectively reveal the importance 
of normative motives and the social-ecological 
context in which decisions are made. Considering 
this literature, we ask how economic, normative, 
and social motives affect the likelihood of choosing 
to farm organically given a set of relevant contex-
tual attributes (e.g., age, education, agricultural 
training, farm size, setting grew up in).  

A Complex Systems Approach to the 
Study of Organic Farming 
While individual differences between organic and 
conventional farmers are interesting, as of yet, little 
research has confronted the question as to how 
social, economic, environmental value, risk percep-
tion, and contextual factors jointly influence pro-
duction choices. More specifically, studies of 
organic farming choices tend to compare conven-
tional and organic farmers on isolated factors that 
are likely to have inconclusive results, rather than 
building a more inclusive model of factors that 
might affect farming choice. Agricultural produc-
tion choices in social-ecological systems in turn are 
better conceived of as the product of a complex 
bundle of social, ecological, and institutional fac-
tors and their interactions that combine to influ-
ence those choices. Thus we argue that greater 
engagement with a social-ecological systems lens 
(Basurto & Ostrom, 2009; Ostrom, 2009) may help 
uncover relationships between motives, context, 
and organic production.  



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 
www.AgDevJournal.com 

Volume 4, Issue 4 / Summer 2014 157 

Previous Evidence of Factors Affecting 
Choice to Farm Organically 
The choice to adopt organic farming practices has 
been studied in a variety of settings, although much 
of this work has examined the transition from 
conventional to organic agriculture outside of the 
United States (Uematsu & Mishra, 2012) and much 
of it is qualitative. Previous quantitative work has 
tended to estimate correlations between production 
and factors such as farm economics, risk, and 
environmental concern, and contextual factors 
such as a producer’s experience, age, and gender 
(Darnhofer, Schneeberger, & Freyer, 2005), 
without considering the larger context in which 
farmers are making decisions.   
 This previous work demonstrates that many 
motivations are consistent across country, conti-
nental, and cultural lines. Environmental concerns 
and pollution issues surrounding industrialized 
agriculture have been found to facilitate the con-
version to organic production both in Europe and 
North America (Sullivan, Mccann, de Young, & 
Erickson, 1996; Svensson, 1991). Interest in farm 
profitability and financial concerns also influence 
farmers’ decisions whether to transition to organic 
(Henning, Baker, & Thomassin, 1991; Padel, 2011). 
Furthermore, health concerns, be they for the 
farmer, family, community, or consumer, also 
appear to factor into the decision to convert to 
organic production (Fairweather, 1999; Hall & 
Mogyorody, 2001). Additionally, personal incidents 
of environmental health “tragedies” often influence 
farmers’ decisions to transition to organic produc-
tion (Brophy et al., 2012). Research on certified 
and noncertified organic farmers also highlights 
demographic differences between organic pro-
ducers and conventional farmers, namely age, 
gender, and size of operation (Burton, Rigby, and 
Young, 1999; Hall & Mogyorody, 2007; Walz, 
2004). 
 Economic factors such as economies of scale, 
price premiums, and access to organic markets 
(both retail and wholesale) play an important role 
in the choice to adopt organic farming practices 
(Veldstra, Alexander, & Marshall, in press) or to 
pursue USDA organic certification (Richards, 
Acharya, & Molina, 2011; Torres, Marshall, & 
Alexander, 2013). These economic factors can be 

divided into two instrumental motives: (1) per-
ceived economic benefits (de Buck, van Rijn, 
Roling, & Wossink, 2001) and (2) perceived 
economic costs of change (Kuminoff & Wossink, 
2010). Klonsky (2012) found that a decrease in 
crop yield and an increase in production costs for 
several organically grown specialty crops in com-
parison to their conventionally grown counterparts 
necessitate a market price premium for organics to 
make up the difference in profit. This is very much 
crop-dependent, as noted by Reganold et al. (2001), 
who found organic apple production systems to 
produce superior economic returns when com-
pared to integrated and conventional approaches. 
Another cost barrier is human capital (time). Sierra, 
Klonsky, Strochlic, Brodt, and Molinar (2008) 
found that among former USDA organic-certified 
California farmers who chose to decertify, their 
operational costs — paperwork, record-keeping, 
and certification — were the most influential factor 
in this decision.  
 Research on farmers using organic practices 
tends to suggest that they are more likely to assume 
risks (Gardebroek, 2006; Hardwaker, Huirne, 
Anderson, & Lien, 2004) and are more concerned 
about the environmental effects of their farm 
management choices than are conventional farmers 
(Veldstra et al., in press). Koesling, Ebbesvik, Lien, 
Flaten, Steiner, and Arntzen’s (2004) study found 
that certified and noncertified organic farmers were 
more likely to take risks than conventional farmers, 
noting significant difference between the two 
groups on production methods, marketing 
approaches, and finance and investment decision-
making. Koesling et al. (2004) also found that 
farmers more involved in grain production shared 
a greater perception of risk in relation to institu-
tional systems and/or sources than specialty-crop 
farmers. 
 In addition to instrumental motives, previous 
work suggests a role for normative motives in 
production choice. For our study, normative 
motives broadly consist of personal moral valu-
ations that are expected to emphasize the phil-
osophical environmental aspects of organic 
farming (Svensson, 1991) and social norms that 
tend to generate incentives supporting an indivi-
dual to conform to his or her community (Posner 
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1997; Ramcilovic-Suominen & Epstein, 2012). 
Darnhofer, Schneeberger, and Freyer’s (2005) 
assessment of the decision to convert to an organic 
farming system in Austria builds from Fair-
weather’s (1999) classification of farmers (noting 
organic farmers as “committed” or “pragmatic” 
and conventional farmers as “hopeful organic,” 
“frustrated organic,” or “do not grow organic”), 
noting that 85 percent of the organic farmers in 
their study chose the practice based on their 
environmental convictions. This group of Austrian 
farmers tended to place economic considerations 
secondary to their foundational philosophy on 
farming. In a recent study of organic dairy farmers 
in Canada, Cranfield et al. (2010) found that envir-
onmental motives superceded economic drivers, 
which the literature often notes as paramount. 
Building from Cranfield et al.’s (2010) suggestion, 
our study collected data from farmers employing 
both conventional and organic farm management 
practices to provide insight concerning their 
choices.  
 Social norms are noted throughout a variety of 
environmental literature as having consequential 
impacts on the adoption of pro-environmental 
behaviors and decisions (Läpple, 2012; Ramcilovic-
Suominen & Epstein, 2012). Close association, 
strong networks, and a high degree of social inte-
gration with others performing the behavior are all 
components that can profoundly affect behavior 
adoption (DeSouza Filho, Young, & Burton, 1999). 
Läpple’s (2012) survey of organic, former organic, 
and conventional farmers in Ireland found a 
significant difference between groups and their 
association with other organic farmers. Conven-
tional farmers tended to socialize less with organic 
farmers than the other two groups.  

Study Site 
This research was conducted in the state of West 
Virginia, located in the Appalachian region of the 
southern United States. West Virginia is the least 
populous southeastern state, with an estimated 
population of 1,855,413 in 2012 and a relatively 
low median household income of US$38,482 in 
2011, ranking it forty-ninth of the fifty states in 
terms of household income. West Virginia is 
dominated by forested mountains, a challenging 

landscape for row-crop agriculture. Agricultural 
areas, however, are found throughout the state as 
the sloping topography lends itself to orchards and 
other types of fruit production as well as to the 
production of livestock and specialty crops as 
defined by the USDA.1 West Virginia is an 
appropriate site for the study of variables affecting 
farmers’ decisions to adopt organic practices, due 
to its plethora of small farmers, juxtaposition to 
major markets, and topography that is more 
conducive to growing specialty crops and raising 
livestock than traditional commodity row crops. 
West Virginia has the highest percentage of small 
farms of any U.S. state, with a total of 23,618 farms 
that average 157 acres (64 ha) per farm, whereas 
the average U.S. farm is 418 acres (169 ha) (U.S. 
Department of Agriculture [USDA], 2007a). West 
Virginia was also one of 22 states that saw a 5.1 
percent or greater increase in the number of farms 
from 2002 to 2007 (USDA, 2007a). According to 
the USDA (2007b) Agricultural Census, 52.5 
percent of farms in West Virginia earned less than 
US$2,500 and 67.7 percent earned less than 
US$5,000 annually. The average age of a West 
Virginia farmer was 58.1, and 99.76 percent of 
them identified themselves as white. Females are 
the primary operator of approximately 13.6 percent 
of farms. Over 65 percent of West Virginia farmers 
hold an off-the-farm job. Nearly 47 percent had 
Internet access on the farm. 

Methods 

Research Design 
Our study had two primary research questions: (1) 
what factors influence a farmer’s decision to adopt 
organic production methods? and (2) how do 
farmers perceive USDA organic certification and 
what limits their pursuit of certification? We used a 
two-phase sequentially embedded mixed-methods 
research design as outlined by Creswell and Plano 

                                                       
1 According to the USDA, specialty crops are, “fruits and 
vegetables, tree nuts, dried fruits, horticulture, and nursery 
crops (including floriculture). Eligible plants must be 
intensively cultivated and used by people for food, medicinal 
purposes, and/or aesthetic gratification to be considered as 
specialty crops” (USDA, 2013). 
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Clark (2007) and similar to Cranfield et al.’s (2010) 
design for their study of organic farmers in Canada. 
First, interviews were conducted with 14 farmers in 
West Virginia in order to develop a relevant ques-
tionnaire that was then administered to farmers in 
West Virginia.2 The sequential approach allowed 
for important refinements of research instruments 
to the target population, while mixed methods 
(interviews and survey administration) allowed for 
greater breadth in data collection (Greene, 
Caracelli, & Graham, 1989). This paper presents 
the results of the phase 2 survey data. 

Survey and Analysis Methods 
Survey development and administration. We 
developed a questionnaire based on analysis of 
interview data and a literature review. The ques-
tionnaire had five sections.3 Section 1 sought 
operational information, while section 2 contained 
questions and prompts that pertained to produc-
tion methods and farming philosophy, and risk 
perception prompts that were based on those of 
Koesling et al. (2004). Section 3 gathered details on 
market variables and distribution outlets, farmers’ 
perception of demand for certified organic 
products in their area, and distribution venues. 
Section 4 solicited data and perspectives on USDA 
organic certification and the process. Section 5 
included demographic questions. The question-
naire underwent review and revision, with com-
ments solicited from scholars and an expert panel 
composed of conventional, organic, and specialty-
crop farmers.  
 To develop a survey recipient list, the research 
team used a variety of mechanisms to compile a list 
of West Virginia farmers focused on specialty crop 
and animal production. A participant list from a 
conference organized by the West Virginia Small 
Farm Center supplied the greatest number of con-
tacts. This was supplemented with contact infor-
mation from online databases and solicitations to 
state and regional agricultural groups. Our contact 
list was developed to include only those West 

                                                       
2 A detailed reporting of all of the methods and the interview 
results can be found in Farmer, Peters, Hanson, & Boettner 
(2013).  
3 The full questionnaire is available in Farmer et al. (2013).  

Virginia farmers primarily engaged in the produc-
tion and distribution of specialty crops, animal 
products, and nontimber forest products, as 
opposed to traditional commodity row-crop 
farmers. That said we undoubtedly missed a num-
ber of potential farmers and our lack of access to a 
complete list of West Virginia farmers does limit 
the generalizability of our results and weakens the 
conclusions that can be made.  
 To garner the highest possible response rate, 
we employed a modified Tailored Design Method 
for the distribution of the mailed questionnaire 
(Dillman, Smyth, & Christian, 2009). Mailing 1 
occurred on January 25, 2012, with the fourth and 
final mailing distributed on February 14, 2012. As 
completed questionnaires were returned, data were 
entered into a Qualtrics (Qualtrics, LLC) online 
survey form in order to decrease the number of 
input errors that may occur when using a tradi-
tional spreadsheet system.  
 
Survey Analysis. A behavioral approach to the 
study of the organic farming decision-making 
process begins with the general hypothesis that 
individuals will invest in change (in this case, adopt 
organic practices) as the perceived benefits of 
organic farming increase relative to conventional 
alternatives (Basurto & Ostrom, 2009; Poteete, 
Janssen, & Ostrom 2010). It must be noted that 
although this general hypothesis constitutes the 
core of this investigation, it is not tested in this 
research. Rather, it is assumed and used to con-
struct an empirical model of the motives and 
contextual attributes that influence the choice to 
adopt organic farming practices. In accordance 
with the organic farming and environmental 
decision-making literature previously identified and 
discussed, our approach analyzes the data based on 
five types of motives (including both instrumental 
and normative categories) that may influence the 
perceived utility of organic farming: (1) perceived 
economic benefits, (2) perceived economic costs of 
change, (3) general risk tolerance, (4) personal 
moral valuations of the alternatives that are 
expected to emphasize the environmental aspects 
of organic farming, and (5) social norms that tend 
to generate incentives supporting conformity. 
Thus, the adoption of organic farming practices 
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would be predicted to increase with growing levels 
of environmental concern, perceived benefits, risk 
tolerance and socialization with organic farmers. 
Decline in adoption of organic practices would be 
attributed to perceived increase in economic con-
straints and inadequate knowledge or skill needed 
to implement organic production. In other words, 
choice to adopt and continue use is a function of 
the motives conditioned on the context.  
 We employed a variety of statistical analyses to 
compare the two groups (noncertified organic 
farmers vs. conventional farmers), including simple 
descriptive statistics, analysis of variance 
(ANOVA), and chi-square. To assess the factors 
associated with the choice to pursue organic 
farming practices, we built a predictive (logistic) 
model using the social-ecological systems frame-
work that includes a set of instrumental and nor-
mative motives and potentially relevant contextual 
attributes. The dependent variable is a binary (two-
part) measure that indicates whether a farm uses 
conventional farming practices (0), or organic 
techniques (1). Independent variables incorporated 
into the logistic regression models (a statistical 
analyses that shows the relationship between 
several variables) included previous agriculture 
training, educational attainment, age, where one 
grew up, farm size, percent of income provided by 
farm sales, years farming, overall income, gender, 
and off-the-farm employment, all of which are 
summarized in Table 1. With the exception of 
socialization, each motive is an indicator composed 
of three Likert-scale items. Each motive was meas-
ured using a principal component factor analysis to 
see how variables were linked and related. Each set 
of items converged on a single-factor solution that 
accounts for a minimum of 68.7 percent of the 
common variance.  
 We estimate three separate logistic (predictive) 
regression models. The first model was chosen as a 
function of the five motives we predicted to di-
rectly affect the perceived utility of organic farm-
ing. The second and third models consider the 
context in which a decision is made by including 
theoretically relevant contextual attributes. Al-
though model 1 is the most conservative, it ignores 

relevant covariates and likely suffers from omitted 
variable bias. Model 2 includes all the theoretically 
relevant motives and retained contextual attributes 
on the basis of a backwards selection (p<0.2) in an 
attempt to offset the relative weaknesses of each. 
Model 3, which includes a wider range of poten-
tially influential attributes, faces more significant 
statistical power constraints due to the inclusion of 
so many variables.  

Results 
Questionnaires were mailed to 884 potential parti-
cipants. Among the mailed questionnaires, 65 were 
returned for insufficient addresses, and 68 were 
returned because the recipient no longer qualified 
to participate in the study. Thus, 751 addresses 
were deemed valid. We received 219 useable sur-
veys, a 29.2 percent response rate. Participants left 
some questions blank; therefore there are fewer 
than 219 responses for certain questions. Respond-
ents initially were classified according to member-
ship in one of four categories: conventional farm-
ers (n=120), those in transition to USDA organic 
certification (n=5), noncertified organic farmers 
(n=91), and organic exempt (those following all 
National Organic Program standards but who have 
gross sales less than US$5,000 per year) (n=3). 
Farmers in transition, noncertified organic, and 
organic exempt were grouped (n=99) based on 
general similarities in management practices and 
were compared to their conventional counterparts. 
Sample sizes of farmers in transition and organic 
exempt were too small to statistically compare to 
the noncertified organic farmers. Given that all 
three groups are practicing organic methods, but 
are not currently certified, we labeled them non-
certified organic farmers (NCOF). The five certi-
fied organic farms in West Virginia were not 
included in the grouping in order not to confound 
the analysis.  
 The survey results are presented in three main 
subsections. First, farm details and respondent 
demographics are provided. Analysis and corre-
sponding results that answer the first research 
question are then given, followed by that for the 
second.  
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Survey Results 
Respondent characteristics. The demographic 
results comparing conventional farmers (CF) and 
NCOF are presented in Table 2, providing an 
overview of farmer characteristics (percentages 
given in percent of valid responses). More than half 
of the respondents used conventional methods 
(54.7 percent/n=120), while 45.2 percent (n=99) 
used organic methods but were not USDA-
certified organic. Additionally, 2.7 percent of 
participants indicated that they had once been 
USDA-certified organic and that they had let their 
certification expire. These individuals still main-
tained organic management practices.  
 The median acres farmed was 20 (8 ha), and 
84.9 percent of farmers owned all of their land. 
The responsibilities for running the farming opera-

tions generally fell to both males and females, with 
48.9 percent of respondents noting men and 
women share the responsibilities, 37 percent noting 
that only males hold the responsibility, and 11.4 
percent noting that only females hold this responsi-
bility. Almost three-quarters of respondents (72.6 
percent) reported having Internet access on the 
farm, with 55.7 percent indicating that they use it 
for farming operations. Respondents reported both 
their gross and net farm income, with approxi-
mately one-third of respondents having grossed 
US$2,500 or less, and about one-half grossing 
US$5,000 or less. Net income, as expected, is 
skewed even lower; approximately 60 percent of 
respondents report a net income of US$5,000 or 
less. When asked whether they use USDA pro-
grams such as the Environmental Quality Incen-

Table 1. Description and Summary Statistics of Parameters Included in Logistic Regression Models 
(N=141) 

Variable Description Mean Std. Dev. Median Minimum Maximum

Organic practices 
Adoption of organic practices 
(1=Yes; 0=No) 

0.49 0.50 0 0 1 

Environmental concern 
Composite measure of environmental 
concern  

0.00 0.96 0.41 –4.73 0.63 

Economic constraints 
Composite measure of perceived 
economic constraints 

0.00 0.98 0.20 –2.40 1.50 

Economic benefits 
Composite measure of perceived 
economic benefits of organic farming

0.00 0.97 –0.07 –1.24 1.74 

Risk tolerance 
Composite measure of general risk 
tolerance 

0.00 0.97 0.17 –3.40 1.24 

Socialize 
Level of socialization with organic 
farmers (1=Low; 7=High) 

3.91 1.71 4 1 7 

Gender 
Female decision-maker 
(1=Primary or shared; 0=No) 

0.62 0.49 1 0 1 

Income (US$) 
Household income  
(1=$0–$19,999; 6=$100,000+) 

3.48 1.55 3.00 1 6 

Nonfarm employment 
Second off-farm employment (1=Yes; 
0=No) 

0.62 0.49 1 0 1 

Years 
Years of direct involvement in farming 
operations 

16.59 13.41 12 1 55 

% Income from farm 
Percent of income derived from 
farming operation 

18.78 25.40 8.00 0 100 

Size  Natural logarithm of farm size (acres) 2.67 1.89 2.71 –2.06 7.60
Age Age of respondent (years) 53.57 13.79 55 18 84

Urban 
Raised in urban/suburban setting 
(1=Yes; 0=No) 

0.36 0.48 0 0 1 

Bachelors 
Completed at least a bachelor’s 
degree program (1=Yes; 0=No) 

0.60 0.49 1 0 1 

Ag. Training 
Formal agricultural training 
(1=Yes; 0=No) 

0.43 0.50 0 0 1 

Note: 1 acre = 0.4 ha 
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tives Program (EQIP), Conservation Reserve 
Program (CRP), subsidies, or insurance, 30.6 
percent of farmers indicated yes, 61.6 percent 
indicated no, and 7.8 percent of participants failed 
to respond to this question. Within West Virginia, 
the communities of Morgantown, Charleston, 
Romney, Fairmont, and Lewisburg were common 
points of distribution. Additionally, a limited 
number of farmers indicated they distribute to the 
Baltimore (n=9) and Washington, D.C. (n=3) 
market areas.  
 
Research Question 1: What factors influence a farmer’s 
decision to adopt organic production methods?  
Based on chi-square results, NCOF are younger, 
share farm responsibilities more equally between 
men and women, farm smaller acreages, have 
attained higher levels of education, are more likely 
to have access to the Internet on the farm, and 
grew up in suburban or urban areas.  
 Logistic regression was used to identify the 
motives and contextual factors that influence the 

choice to adopt organic practices. The results and 
model diagnostics are presented in Table 3. Model 
1 includes only the economic and normative 
motives that are presumed to directly affect choice, 
while models 2 and 3 include additional contextual 
factors. The models can be compared using the 
model specification statistics found at the bottom 
of the table, as well as a likelihood ratio test given 
their nested nature. In general, preferred models 
will have higher R2, log-likelihoods, and correctly 
classify a larger percentage of cases. They will also 
have lower AIC (Akaike information criterion) and 
BIC (Bayesian information criterion) values 
(Raftery, 1995). However, the strongest statistical 
guide for selecting among models comes from the 
likelihood ratio test that is distributed asympto-
tically chi-squared and can be used to compare the 
fit of nested models against the appropriate critical 
value. The results of these tests suggest that models 
2 (LR=16.554, df=5, p=0.005) and 3 (LR =23.690, 
df=10, p=0.008) are preferred to model 1, but that 
model 3 does not provide a statistically significant 

Table 2. Summary Demographic Statistics and T-test for CF vs. NCOF 
(numbers given are valid percent of n=219) 

Variable Subvariable 
CF

Mean / % 
NCOF Farmer  

Mean / %  
p-value

(ANOVA) 
Age 58 52.34 .006*

Education No high school diploma 4.2% 1.0% 

.005* 
Post–high school training 35% 31.3% 

Bachelor’s degree 23.3% 36.4% 

 Post-bachelor’s degree 30.8% 24.2% 

Off the farm job  57.5% 60.6% .542

Years involved with farming 
operation 

 
29 years 

(medan=26) 
18.29 years  
(median=12) 

.000** 

Setting grew up in Rural 73.3% 48.9% 

.001**  Suburban 15.0% 36.4% 

 Urban 5.8% 9.1% 

First generation on the farm  56.7% 81.6% .639

% of income from farming operation  19.18% 21.5% .621

Household income (US$) $0–$19,999 5.8% 11.1% 

.002** 

$20,000–$39,999 12.5% 28.3% 

 $40,000–$59,999 26.7% 22.2% 

 $60,000–$79,999 11.7% 14.1% 

 $80,000–$99,999 17.5% 4.0% 

 $100,000+ 13.3% 11.1% 

*p<0.05 (less than 5%), **p<0.01 (less than 1%). 
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better fit than model 2 (LR =7.136, df=5, 
p=0.211). We argued ex ante above that model 2 
was the best fit, and we find statistical support for 
this argument. As a result, model 2 parameter 
estimates are used in the remainder of the analysis, 
including marginal effect estimates and associated 

plots (Figures 1 and 2). 
 Marginal effects were cal-
culated using model 2 param-
eters, with all continuous vari-
ables calculated at their mean 
(d=discrete change; *p<0.10, 
**p<0.05, ***p<0.01). Broadly 
speaking, the results suggest that 
farmers choose to adopt organic 
practices on the basis of eco-
nomic motives. Both economic 
constraints and economic bene-
fits were significant and in the 
expected direction. The effects 
of economic benefits predicted 
probability of adopting organic 
practices as a function of per-
ceived economic benefits 
through the interquartile range. 
It reveals, unsurprisingly, that a 
farmer is most likely (~69 per-
cent) to adopt organic tech-
niques when the perceived 
benefits are high and costs are 
low, and least likely (~23 per-
cent) when these are reversed. 
At a given level of perceived 
economic benefits, the predicted 
probability of using organic 
farming methods declines by 
approximately 10 percent for 
each quartile change in per-
ceived costs. Although the 
marginal effects of environ-
mental motives and risk toler-
ance are positive, neither of 
these is statistically significant in 
models that contain controls 
(our preferred models). The 
most surprising finding, how-
ever, is that as a respondent’s 
level of interaction with certified 

organic farmers increases, his or her likelihood of 
adopting organic practices declines. This result is 
robust across all three models.  
 Several contextual attributes are also relevant 
with respect to the organic farming decision. These 
include total household income, off-farm employ-

Table 3. Logistic Regression Results for the Likelihood of Adoption of
Organic Farming Practices 

Independent Variables 
Expected 

Sign 
 

Model 1 Model 2 Model 3 
Environmental concern + 0.487** 0.394 0.292

 (0.234) (0.252) (0.267)
Economic constraints – –0.639*** –0.700*** –0.493*

 (0.234) (0.256) (0.275)
Economic benefits + 0.673*** 0.601** 0.518*

 (0.241) (0.267) (0.282)
Risk tolerance + 0.107 0.082 0.04

 (0.233) (0.249) (0.269)
Socialize + –0.231** –0.222* –0.261*

 (0.116) (0.129) (0.136)
Gender +  0.701 0.597

 (0.432) (0.468)
Income + –0.303** –0.252

 (0.150) (0.160)
Nonfarm employment ??  0.924* 0.954*

 (0.485) (0.577)
Years farming –  –0.038** –0.026

 (0.017) (0.019)
% income from farm ??  0.012 0.013

 (0.009) (0.010)
Farm size + –0.21

 (0.128)
Age – –0.014

 (0.020)
Urban + 0.615

 (0.467)
Bachelors +  0.498

 (0.472)
Ag. training +  –0.187

 (0.450)
Constant  0.809* 1.212 1.919

 (0.484) (0.827) (1.613)
N  141 141 141
McFadden’s R2  0.145 0.23 0.267
Log-Likelihood  –83.506 –75.229 –71.661
AIC  179.011 172.458 175.321
BIC  196.704 204.894 222.502
Mean VIF  1.27 1.28 1.40
Correctly classified  71.63% 80.85% 78.72%

Standard errors are reported in parentheses.  
*p<0.10 (less than 10%), **p<0.05 (less than 5%), ***p<0.01 (less than 1%). 
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ment, and the number of years an 
individual has been involved in 
the operation of a farm. As in-
come increases, the likelihood of 
adopting organic farming tech-
niques tends to decline, although 
as income from secondary sources 
increases, the likelihood of organic 
adoption increases. Approximately 
60 percent of new farmers are 
predicted to adopt organic 
techniques, which falls to less than 
50 and 30 percent after 20 and 40 
years, respectively.  
 
Research Question 2: How do farmers 
perceive USDA organic certification 
and what limits their pursuit of 
certification?  
We asked participants about their 
opinions concerning interest in 
USDA organic certification. The 
battery contained 14 Likert-style 
items (measured on a 1 to 7 fully 
disagree to fully agree scale) and 
had a Cronbach’s alpha value of 
0.794. The lack of availability of 
organic animal feed ranked 
highest, and when comparing the 
responses of the CF versus 
NCOF, a statistical difference was 
found with seven of the prompts 
and their respective scores. Table 
4 details each item on the scale, 
the mean scores of the NCOF vs. 
the CF, and the results of the one-
way analysis of variance com-
paring NCOF and CF scores and 
the principal component analysis. 
 A principal component 
analysis (presented in Table 4) on 
the battery of questions detected 
the presence of three factors with 
eigenvalues greater than one (both had Cronbach’s 
alpha score above .80). Bartlett’s test of sphericity 
was significant at the .000 level with a KMO test 
for sample adequacy at .781. We used Bartlett’s test 
to confirm the significance of the first PCA axis 

and the broken-stick rule to determine how many 
additional axes to interpret (Jackson, 1993; 
Legendre & Legendre, 1998). The broken-stick 
approach can overestimate dimensionality (Peres-
Neto, Jackson, & Somers, 2005); we chose to err in 

Figure 1. Predicted Probability of Adopting Organic Farming 
Practices as a Function of Perceived Economic Benefits 
Low, intermediate, and high are calculated as the 25th, 50th, and 75th 
percentile. All other values are held at their mean using model 2 parameters.    

Figure 2. Predicted Probability of Adopting Organic Farming 
Practices as a Function of Socialization with Organic Farmers 
All other variables are held at their mean using model 2 parameters.      
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the direction of higher dimensionality. The two 
factors are named based on the factors with heavy 
loading at .300 or greater. Factor 1 had a Cron-
bach’s alpha score of .830 and explained 28.93 
percent of the variance. Factor 1 items were related 
to a lack of interest in organic methods, interest in 
government certifications or programs, learning 
and/or changing farming methods, and lack of 
interest among one’s sales outlets; we entitled 
factor 1 no interest in the organic business. Factor 2 had 
a Cronbach’s alpha score of .809 and explained 
22.56 percent of the variance. This factor included 
a perception that the certification process was 
extremely time-consuming and expensive, animal 
feeds were hard to get, the benefits were not 
worthwhile, and the certification had little meaning; 

we entitled factor 2 process and perspective barriers.  

Discussion 
Our study sought to develop a better understand-
ing of the factors that affect the adoption of 
organic practices and barriers to organic certifi-
cation among specialty crop producers in West 
Virginia. Farmers in West Virginia face similar 
pressures and challenges as other farmers growing 
in similar mountainous, rural areas with geographic 
barriers to market outlets. This study presents a 
quantitative assessment of U.S. (West Virginian) 
organic farmers’ choice to pursue organic manage-
ment and a first step towards the use of a social-
ecological system approach to inform a more 
inclusive model of organic farming decisions.  

Table 4. ANOVA and PCA Results from Likert Scale Assessing Interest in Pursuing Organic Certification 
and Production 

Prompt NCOF Mean CF Mean ANOVA Factor 1 Factor 2
– I have no interest in using organic methods for 

production on my farm. 
1.67 3.36 .000** .882 –.074 

– I simply have no interest in organic production or 
methods. 

1.60 3.58 .000** .857 –.069 

– Organic farming practices are not effective/practical for 
my crop(s). 

2.07 4.03 .000** .737 .032 

– The individuals that purchase my farm products would 
not pay for food grown/raised using organic methods. 

3.12 4.43 .000** .637 .134 

– I have no interest in learning about new farming 
techniques that would be required to pursue USDA 
organic certification. 

2.70 3.33 .044* .568 .282 

– I am using practices that far surpass the USDA organic 
certification requirements. 

4.69 2.89 .000** –.502 .169 

– I have no interest in changing the management systems 
already in place on my farm. 

3.09 3.56 .109 .445 –.040 

– I am not interested in government certifications or 
programs. 

4.36 4.51 .648 .325 .226 

– I find the USDA organic certification process extremely 
time consuming. 

5.20 4.91 .289 –.035 .833 

– I believe the costs associated with becoming USDA-
certified organic to be extremely high. 

5.25 5.13 .671 .103 .782 

– I do not believe the benefits associated with USDA 
organic certification are worth the time and expense. 

5.12 4.72 .198 .160 .685 

– Availability of organic animal feed is a challenge for 
raising livestock organically.  

5.74 5.53 .532 –.073 .684 

– I find maintaining the certification paperwork extremely 
time consuming. 

5.42 4.98 .132 .007 .606 

– I feel that the organic certification by the USDA has been 
co-opted and is no longer meaningful. 

5.16 4.02 .000** –.136 .439 

* p<.05 level, ** p<.01 
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 Our survey results indicate that NCOF in the 
study are generally more concerned about the 
production of “high-quality foods” and the fertility 
and “health of the land” they farm than their con-
ventional counterparts. In addition, risk attributes 
assessed in the survey indicated a self-reported 
willingness to take greater risks in farm manage-
ment practices for those classified as NCOF. These 
findings parallel those of Koesling et al. (2004), 
who found that Norwegian organic crop farmers 
have a heightened willingness to assume risks when 
adopting farm management strategies.  
 Beyond noting that constraints were signifi-
cant, the results parallel prior research that high-
lights the differences between conventional and 
organic farmers. Noncertified organic farmers in 
our study were younger and more often included 
females in operational decisions, had farm smaller 
acreages, had higher levels of education, had great-
er access to the Internet and used it for farming 
purposes, and grew up in urban or suburban areas 
when compared to CFs. These findings correspond 
to previous findings in the organic literature that 
found parallel results in studies that compared 
organic to conventional farmers (Burton et al., 
1999; Veldstra et al., in press; Walz, 2004).  
 The results of our research contribute three 
particularly salient findings that merit additional 
discussion: (1) perception of economic benefits 
associated with organic production are as conse-
quential for choice as perceived economic con-
straints; (2) although many farmers practice organic 
production, perceptions of the organic certification 
process and its components limit certification; and 
(3) knowing an organic farmer seems to undermine 
the adoption of organic practices.  
 The choice to adopt organic production and 
certification is often viewed in terms of constraints 
(Veldstra et al., in press). Studies tend to begin with 
the assumption that given higher economic returns 
and positive environmental externalities that all 
farmers would choose to farm organically (unless 
one or more factors acted to constrain their transi-
tion). Our research demonstrates, however, that at 
least in the case of West Virginia, the effects of 
perceived economic benefits are as critical as the 
perceived effects of economic constraints. Cran-
field et al. (2010) shared a similar finding, noting 

that, “the profit motive has become a more impor-
tant factor underlying the decision to convert in 
recent times” (p. 304). Specifically, our results 
indicate that the choice to farm using organic 
techniques also depends upon a belief, whether 
founded or not, that the production of organic 
products will generate additional economic bene-
fits. Clearly not all farmers in West Virginia hold 
this belief, and in West Virginia efforts by organic 
proponents to limit barriers and constraints are 
likely to have little effect on farming decisions 
unless accompanied by a perception of increased 
economic benefits.  
 Nonetheless, our analysis indicates potential 
constraints that may inhibit the pursuit of USDA 
organic certification. Data from many respondents 
suggest that farmers are skeptical or do not find a 
good fit with the program. As multiple farmers 
noted in the survey, they are pursuing certifications 
that parallel the USDA organic label. Specifically, 
question 25, an open-ended question, provided 
equally strong themes relating to positive and nega-
tive perspectives of USDA organic; some indivi-
duals felt that a product bearing the USDA 
Organic logo has met the strictest standards 
currently available for organic food, while just as 
many perceived it to be not necessarily sustainable 
and only useful for commercial-scale organic 
production and operations.  
 The most surprising result of this research was 
that increasing levels of socialization with certified 
organic farmers reduces the likelihood of transi-
tioning to organic production. This in turn suggests 
that certified organic farmers may not be seeing 
increased revenues. If this is the case it may corre-
spond to a general absence of pro-organic social 
norms and attitudes in West Virginia, which in a 
sense is a lack of market. It is also possible that 
current organic producers do not experience or at 
least share positive economic results with their 
peers, and thus provide information that may 
undermine transitions to organic production within 
a group of farmers. As noted in Cranfield et al. 
(2010), the lack of social acceptance in relation to 
organic practices may be a “significant problem 
and challenge” (p. 304) to adopting organic 
management systems where negative pressures 
seem insurmountable. Finally, the vast majority of 
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our participants had small farms and distributed 
their farm products directly to consumers as 
opposed to selling through a food hub or to a 
wholesale distributorship. This result is similar to 
Torres, Marshall, and Alexander’s (2013) recent 
findings of noncertified organic farmers. As they 
note, the need to certify tends to increase as the 
relationship between the farmer and the consumer 
is minimized or severed, which is often the case 
when wholesale distribution is utilized. Without the 
farmer-consumer relationship, price premiums and 
sales are less likely to be realized without a well-
known organic label such as the USDA certifica-
tion logo (Janssen & Hamm, 2012). Where our 
results diverge from Torres et al. (2013) is with 
their finding that the probability of certifying 
increases as one is further removed from the 
market. For our study, it may be the case that the 
rural areas of West Virginia are too far removed 
with no real access to an aggregation and 
distribution facility.  
 Our analysis adds to the discourse on environ-
mental decision-making as it relates to sustainable 
agriculture. While the results regarding farmer’s 
choices in West Virginia are interesting in and of 
themselves, their most significant contribution is to 
situate the choice of organic production in the 
context of a complex social-ecological system 
(Ostrom, 2007, 2009). Farmers in West Virginia, 
who are often operating under marginal conditions 
and serving limited local markets, are clearly 
different from California’s massive agricultural 
industry or the cornfields of Indiana. Given these 
rather obvious differences, neither academic 
scholars nor policy-makers should be surprised to 
find that some attributes of the social, ecological, 
and institutional environments have different 
effects in different settings, and especially that 
policies that succeed in one setting may utterly fail 
in others (Acheson, 2006; Brock & Carpenter, 
2007). The USDA organic certification system does 
not appear to fit in the context of West Virginia, 
given that few farmers who actually adopt organic 
production go on to pursue certification. Many 
years of research on social-ecological systems have 
revealed that the effects of policies designed to 
enhance prospects for sustainability often depend 
critically upon how they interact with the context 

in which they are implemented (Acheson, 2006; 
Basurto & Ostrom, 2009). The USDA certification 
process presents a nationwide model to encourage 
organic production, but in doing so its framers may 
be neglecting how these policies operate in varied 
contexts and thereby be undermining its goals. In 
other words, our results highlight that a one-size-
fits-all approach might not necessarily fit all.  
 The results of our study have two primary 
implications for agriculture and food system pro-
fessionals. First, the results indicate that, at least in 
the case of West Virginia farmers, the lack of per-
ceived benefits to organic farming is as consequen-
tial as the prospect of economic returns. In other 
words, conventional farmers and/or potentially 
new or beginning farmers did not perceive enough 
potential benefits of farming using organic meth-
ods. This may be due to a number of reasons, but 
as indicated in our results the possible distribution 
options are likely a critical factor. Working to 
develop aggregation and distribution mechanisms 
for rural farmers is critical in order to shepherd the 
product to a viable market that has a critical mass 
for demand of organic products. Second, our 
results indicate a lack of overall interest by our 
study participants in pursuing USDA organic 
certification. Given the size and production of the 
farmers in our study compared to those certified 
elsewhere in the southeastern region of the U.S., 
size and scale of the farm does seem to matter, as 
small farmers appear to have less interest in and 
need for organic certification. If agricultural groups 
and agencies seek to increase the number of 
USDA-certified organic farms, working with 
farmers to increase the scale of their operation or 
with farmers already producing at a larger scale 
(that would warrant wholesale-style distribution) to 
transition to organic certification would likely 
prove most fruitful.  
 There are several limitations to this work. First, 
the sample is limited to mostly specialty crop pro-
ducers in West Virginia and has no observations of 
USDA-certified organic farmers. Based on the 
2007 USDA Agricultural Census, we expected that 
70 or more organic farms would exist in West 
Virginia in 2012. This was a false assumption, as 
the current number of certified farms in West 
Virginia stands at five (based on the Charleston, 
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West Virginia, USDA field office). A third limita-
tion of this study is in the response rate (29.2 per-
cent). Though well within an acceptable level for 
mailed surveys (Brown, 2004; Farmer, Knapp, 
Meretsky, Chancellor, & Fischer, 2011), we feel our 
response rate was reduced because the USDA was 
conducting a survey during the same months that 
our phase 2 (mailed survey) collection process was 
occurring. Another limitation is that respondents 
self-selected their classification status (noncertified 
organic, conventional, in transition, or organic 
exempt) and there was no real mechanism for 
confirming this information without conducting 
on-the-farm visits. 
 Given our low number of respondents who 
classified themselves as transitioning or organic 
exempt, we were not able to statistically test the 
similarity between the two groups with each other 
or those classified as noncertified organic. This 
study’s results by and large pertain to West 
Virginia, although the results do provide further 
insight into the factors that affect the decision to 
farm organically and to engage in the USDA 
organic certification process. Although we do not 
expect that our results are generalizable to all farms 
in the United States or those far from central 
Appalachia, we suggest that the results may be 
generalizable to the range of the independent 
variables (King, Keohane, & Verba, 2001) that are 
within contexts similar to those found in West 
Virginia.  
 West Virginia is not a leading producer of 
agricultural products, whether organic or not, and 
is likely overlooked when national agriculture 
policy and environmental policies dealing with 
agriculture are designed. The lack of fit between 
the policy and West Virginia is quite clearly demon-
strated by the near absence of certified organic 
farms. Nevertheless, the results also show that 
there are many farmers using organic practices in 
West Virginia and that new farmers who perceive a 
combination of high economic benefits and lower 
constraints are likely to choose to farm using 
organic methods. Further research is needed to 
build upon this work, using larger datasets at the 
regional or national scale in order to test the use-
fulness of context in understanding the decision to 
farm organically.   
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