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Abstract

This article investigates how an organic fruit and vegetable farmer’s choice to use direct-to-consumer market channels impacts his/her decision
to be certified organic. First, we model the decision to be certified organic as a conditionally independent decision from the farmer’s chosen market
channels. Second, we estimate the probability of certifying organic as an endogenously determined marketing decision to the choice of market
channels, and use a bivariate probit specification to model this decision. Empirical evidence indicates that the decision to certify is endogenous to
the chosen market channels. We show that farmers selling direct to consumers are less likely to certify organic.

JEL classifications: C01, Q01, Q13, Q18
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1. Introduction

Organic foods, one of the fastest growing food segments, of-
fer new economic opportunities for farmers, wholesalers, pro-
cessors, and retailers in the U.S. (Constance and Choi, 2010;
Greene et al., 2009). The Organic Trade Association (OTA)
projects a market growth of at least 14% for the 2013–2018
period. According to OTA, organic food sales currently exceed
10% of annual growth, a higher percentage than single-digit
total food sales. Among organic foods, the United States De-
partment of Agriculture (USDA) reports that fruits and vegeta-
bles continue being the top selling category with a 43% share
of organic food sales. Yet, organic certification remains low in
the U.S. (Greene et al., 2009). According to the latest USDA
Census of Agriculture, only 1% of American farms are certified
in 2012.

Low adoption of organic certification is a response of grow-
ers to the structural and institutional barriers related to organic
agriculture (Constance and Choi, 2010). Sierra et al. (2008) re-
port that an increasing number of farmers are willing to adopt
organic farming practices, though many are not interested in
certification. Many noncertified farmers extensively use organic
practices and tend to substitute the USDA organic seal for alter-
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native labels such as “locally grown,” “sustainable,” “whole,”
and “natural.” This is especially true for farmers selling their
products through direct-to-consumer (DTC) market channels,
those with smaller operations, or those that have convenient ac-
cess to consumers located near urban centers (Hu et al., 2012;
Kremen et al., 2004). DTC market channels are defined as chan-
nels where the farmer makes direct contact with the customer to
produce a sale such as farmers’ markets, Internet sales, Commu-
nity Supported Agriculture (CSA), on-farm sales, and festivals.

Veldstra et al. (2014) are the first to separate the farmer’s
decision to adopt organic certification into two sequential but
separate business decisions. They find that first farmers make a
production decision of whether or not to adopt organic produc-
tion practices. Then, farmers who choose to use organic prac-
tices make a marketing decision of whether or not to certify
their production under the National Organic Program (NOP)
standards. Differentiating these decisions is key for under-
standing the farmers’ decision-making process to adopt organic
certification.

This article enhances the research by Veldstra et al. (2014) by
investigating whether the marketing decisions embedded in the
organic certification decision are endogenously determined. In
other words, we examine if the decisions made by organic cer-
tified and noncertified farmers to certify and to use DTC market
channels are simultaneous. Our proposition is that farmers max-
imize their utility by making marketing decisions depending on
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the bundle of available choices; hence, these decisions are con-
ditionally dependent. For instance, farmers may choose to sell
through DTC market channels to capitalize on price premiums
commonly offered to local- and organically produced fruits
and vegetables while avoiding the paperwork, financial costs,
and production requirements of certification. Thus, grower–
customer relationships built in DTC channels may be trumping
the choice of certification among organic farmers. In contrast,
farmers selling through wholesale outlets and using organic
production practices will only receive a price premium if they
are certified organic.

Previous studies (Dimitri, 2012; Kremen et al., 2004; Park,
2009; Park and Lohr, 2006; Sierra et al., 2008) have separately
investigated the drivers of organic certification and market outlet
decision among organic farmers, but none consider the possi-
bility that choosing to certify and choosing the market outlet
may be endogenous. Failing to address endogeneity and assum-
ing that marketing decisions are conditionally independent may
produce inconsistent parameter estimates, which lead to erro-
neous statistical inference (Wooldridge, 2010). Dimitri (2012)
suggests that exploring the simultaneity between market chan-
nel and certification decisions among farmers is key to shedding
light into the local foods and organic certification debate. This
article contributes to the literature in two ways. First, a unique
data set of certified and noncertified organic farmers is used
to investigate how the choice to sell directly to consumers im-
pacts the decision to certify. Second, we enhance the Veldstra
et al. (2014) study by allowing the decision to certify to be
simultaneously determined with the choice of market channel.

2. Literature review

2.1. Organic certification in the US

In order to use the USDA organic label, the USDA requires all
organic growers, processors, and handlers of food products to
be certified by a USDA NOP accredited third-party agency. This
rule does not apply to farmers with gross sales less than $5,000
per year in organically produced foods (e.g., exempt farmers)
and retailers that sell and do not process organic products. These
exempt farmers can market their products as “organic” as long
as they follow the NOP standards, but cannot use the USDA
organic seal to market their products.

The main drivers to USDA organic certification are farmer’s
demographics characteristics, organic management practices,
potential profitability, environmental concerns, and philosoph-
ical beliefs toward organic agriculture (Burton et al., 1999;
D’Souza et al., 1993; Genius et al., 2006; Klonsky and Greene,
2005; Mzoughi, 2011; Padel, 2001; Sierra et al., 2008; Veldstra
et al., 2014; Walz, 2004). On the other hand, there are multiple
barriers to organic certification such as market availability and
reliability, the certification process, financial constraints, atti-
tudinal constraints, and the loss of freedom due to certification
paperwork and requirements (Burton et al., 1999; Dimitri et al.,

2007; Mzoughi, 2011; Oberholtzer et al., 2005; Sierra et al.,
2008; Strochlic and Sierra, 2007).

The decision to certify organic is complex. From the pro-
duction perspective, Veldstra et al. (2014) find that farmers
start by incorporating organic production practices then decide
to adopt the USDA certification. However, there is an impor-
tant decision-making process that remains to be answered: are
organic farmers that capitalize on price premiums and con-
sumer trust by selling directly to customers refusing to certify?
(Dimitri, 2012; Kremen et al., 2004; Park and Lohr, 2006).
Exploring the simultaneity between the marketing decisions
embedded into organic certification has major policy impli-
cations as local markets are important economic outlets for
organic farmers (Dimitri, 2012).

2.2. Organic markets and market channels

Organic foods are sold in the U.S. through three main outlets:
conventional grocery stores, natural food stores, and DTC mar-
kets. The choice of organic market outlet can help farmers to
access markets and price premiums, and affect earned income
(Park and Lohr, 2006). Depending on the choice of market chan-
nels, farmers may choose whether or not to certify organic given
that certification may help them reach high-valued markets and
access to certified price premium (Park, 2009).

The Fourth National Organic Farmers’ Survey reports that in
2004 about 53% of organic food sales were sold through DTC
market channels (Walz, 2004). In contrast, by 2009, OTA reports
that DTC channels only accounted for 6% of the U.S. organic
food sales, with natural food stores and conventional grocery
stores capturing most of the organic sales volume. One expla-
nation for this change in channel volume is that when certified
farmers increase sales volume or acreage, they commonly diver-
sify their portfolio of market channels over time (Park, 2009).
According to Park and Lohr (2006), certified organic farmers
with diversified market channels tend to attain the highest aver-
age revenue. Thus, it is possible that many noncertified organic
farmers start by selling through DTC markets and then switch
to a more diversified market channel strategy as their businesses
grow or they become certified (Dimitri and Greene, 2000).

Another explanation for the changes in organic markets is the
growing interest by large food companies to offer organic prod-
ucts. Organic demand from large food retailers, packers, and
brokers is a key factor driving the growth of the organic foods
market (Park and Lohr, 2006). Conversely, Adams and Salois
(2010) argue that the industrialized organic foods sold by mas-
sive retailers have switched consumer demand from these retail
outlets to foods sold through DTC market channels. Consumers
against the corporate organic market prefer to buy organically
produced foods directly from their farmers or markets that of-
fer locally produced foods (Dimitri, 2012; Hu et al., 2012).
Increases in the demand of foods through local markets may
have significant impacts on the supply chain of organic foods
and adoption of organic certification.
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Independent of organic market trends, the choice of mar-
ket channels remains a major difference between certified and
noncertified organic famers (Dimitri and Greene, 2000; Park
and Lohr, 2006; Park, 2009). Organic farmers tend to prefer
DTC market outlets and/or alternative labels to substitute the
USDA organic seal (Dimitri and Greene, 2002; Hu et al., 2012;
Kremen et al., 2004). These DTC channels offer a higher share
of the consumer’s dollar, have relative short distances to their
operations, and can rely on a trust relationship with consumers
to capitalize on price premiums (Adams and Salois, 2010; Dim-
itri, 2012; Kremen et al., 2004; Park and Lohr, 2006).

Strong and direct grower–customer relationships are com-
monly achieved in DTC markets (Kremen et al., 2004) and may
allow farmers to receive a price premium without the use of the
USDA organic label (Ward et al., 2004). Kremen et al. (2004)
find that organic farmers represent approximately a third of the
farmers in farmer’s markets, but only a minority of them are
certified and most of them use alternative labels to market their
products such as “natural,” “local,” and “sustainable” to obtain
a price premium. Consumers are willing to pay higher prices
in markets that offer direct contact with growers with specialty
crop varieties, local or home-made products, excellent customer
service, or more transparent farming practices (Dimitri, 2012;
Hu et al., 2012; Klonsky and Greene, 2005; Kremen et al.,
2004). Many of these market trends are influenced by initia-
tives such as “Know your farmer, know your food” and pro-
grams at the state and community level that have been actively
encouraging the demand and supply of local foods. The local
food movement is fueled by social values such as sustaining
and maintaining local farmland and the local economy (Matson
et al., 2013).

The relationship between the choice of market channel on the
farmer’s decision to certify is briefly and separately reported by
the literature. Kremen et al. (2004) report that farmers closer
to their markets, especially small-sized operations, tend to pre-
fer DTC market channels. Adams and Salois (2010) state that
small organic farmers that are opposed to certification prefer
to sell directly to consumers and build trust relationships with
consumers to access local markets. To our knowledge, the lit-
erature has not yet addressed the possible endogeneity between
farmers’ marketing strategies and the decision to certify among
organic farmers. Based on the literature, we hypothesize that (1)
organic farmers that chose DTC market outlets are less likely to
certify organic, and (2) the decision to certify organic and use
DTC market channels are conditionally dependent and made
simultaneously by organic farmers.

3. Data and methodology

3.1. Data description

This study uses data from a 2012 online survey of fruit and
vegetable farmers registered in the Food Industry MarketMaker
database. This database contains the addresses for 4,312 fruit

and vegetable producers located in 16 states (AL, AR, DC, FL,
GA, IA, IL, IN, KY, MI, MS, NE, NY, OH, PA, and SC), of
which 3,015 also include an email address. Farmers registered
in the Food Industry MarketMaker database tend to have small-
and medium-sized farms looking for a network resource to
direct market food products to consumers.

An online survey with a mixed-mode design was conducted
using Qualtrics software. An incentive of a two-dollar bill was
included with the invitation letter. The provision of token incen-
tives included in advance letters is reported to increase Inter-
net survey participation and to be even more effective than
providing rewards upon completion (Dillman et al., 2014).
Three email reminders were sent to those with email addresses
with an interval of one to two weeks between them. The optimal
suggested time for sending reminders is between one and two
weeks, depending on the population sampled (Dillman et al.,
2014). We obtained 1,559 responses that yielded a response rate
of 36%, which is considered a good response rate for mixed-
mode surveys. This rate is consistent with other studies utilizing
online surveys (Dillman et al., 2014; Nulty, 2008). The survey
includes questions regarding the percentage of the farm under
production practices with the choices being: conventional, certi-
fied organic, transitioning to become certified organic, or under
organic practices but not certified. Demographic, management,
and attitudinal questions were included in the survey.

The sample for this study includes 480 farmers using or-
ganic production practices. We exclude conventional farmers
and farmers that reported using a mix of conventional and
organic production practices. A sample of farmers that ex-
clusively use organic practices provides clear-cut differences
between certified and noncertified farmers and allowed us to
investigate the key factors deterring the adoption of organic
certification. Similarly, Genius et al. (2006) group producers
according to their level of organic practices. They cluster only
certified farmers along with farmers that had all their operation
under the three-year transition period to organic certification
because these farmers had similar perceptions, practices, and
mind sets as certified producers. Forty-six farmers are removed
from the study because they were previously certified but chose
to decertify. From the sample of 480 farmers, we find that 129
(27%) had 100% of their farm under organic certification and
that 351 (73%) used organic production practices in the totality
of the farm but were not certified.

3.2. Empirical model specification

3.2.1. Baseline setup
Univariate standard and seemingly unrelated bivariate probit

regressions are used to assess how market decisions influence
producers’ decision to certify organic. The standard probit is
used to estimate how the choice of direct market channels drives
the decision to certify among organic farmers. However, we sus-
pect that farmer’s decision making is a simultaneous process in
which the individual chooses among the stream of alternatives
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that maximizes his or her utility, rather than a set of condi-
tionally independent choices (Eisenhardt and Zbaracki, 1992).
Thus, the decision to certify and the choice of market channels
are endogenously determined. For instance, farmers capitaliz-
ing on a price premium from DTC outlets may be less likely to
certify organic. The implications of such endogeneity include
inconsistent estimates from the standard probit and inaccurate
inference. We use a seemingly unrelated bivariate probit re-
gression to control for the potential endogeneity between the
choice of marketing strategy and the organic farmer’s decision
to certify.

Model 1 is a univariate probit, given by Eq. (1). The depen-
dent variable is the binary decision to certify among organic
farmers. Producers were grouped into two categories. The first
group is the certified group made up of farmers with 100% of
the farming operation under USDA organic certification or in a
three-year transition period to certification. The second group
is the noncertified group which is made up of farmers that used
organic practices but decided not to certify. Thus, the depen-
dent variable has the value I = 1 if the farmer reported being
certified 100% organic or in transition to certification (certify),
and I = 0 if the farmer uses organic practices. We estimate the
conditional probability of certification

Pr (certify = 1|X) = � (Xβ) = � (β0 + β1dtc + X2β2),

(1)

where �(·) is the standard normal cumulative distribution
function, X = (1, dtc, X2) is a vector of covariates, and
β = (β0, β1, β

′
2)′ is a vector of unknown constants.

The key explanatory variable is dtc. The variable dtc has the
value of 1 if farmer reported using only DTC market outlets,
and 0 otherwise. DTC channels include on-farm sales, farm-
ers’ markets, CSA sales, via Internet or mail order, through
co-op or association, roadside, delivery, festivals, exchange,
and friends. Of the 238 farmers using only DTC market chan-
nels, 193 (81%) are noncertified and 45 (19%) are certified
organic. Table 1 describes the explanatory variables used in this
study.

The set of covariates X2 corresponds to the set of control vari-
ables such farm management questions that included number
of employees, the average distance to market in miles, aver-
age number of hours per week spent on farm business, number
of crops, number of acres, and amount of time spent on farm
record keeping. Demographic control variables include educa-
tional attainment, gender, location, number of years farming,
and form of ownership. Farm size is used as a control variable
and grouped based on annual gross sales: exempt (<$5,000),
small ($5,000–$50,000), and medium and large (>$50,000).
This articles group respondents in four geographical regions:
South, Delta, Northeast, and Midwest. The South region con-
sists of Florida, Georgia, and South Carolina. The Delta region
consists of Alabama, Arkansas, Mississippi, and Louisiana.
The Northeast region consists of New York and Pennsylvania.

Table 1
Variable list and description

Variable Description

dtc 1 = if farmer used DTC channels such as: on-farm sales,
farmers’ markets, CSA sales, via Internet or mail order,
through co-op or association, roadside, delivery, festivals,
exchange, and friends.

female 1 = if farmer is female
college 1 = if farmer’s highest level of education is college or

postgraduate work
exempt 1 = if annual gross sales less than $5,000
small 1 = if annual gross sales between $5,000–$50,000

(Reference Group)
medium/large 1 = if annual gross sales larger than $50,000
parttime 1 = if respondent farms part-time
south 1 = in Florida, Georgia, South Carolina
delta 1 = in Alabama, Arkansas, Mississippi, Louisiana
midwest 1 = in Iowa, Illinois, Indiana, Michigan, Nebraska, Ohio,

and Kentucky
northeast 1 = in New York and Pennsylvania (Reference Group)
sole 1 = if the business structure of the farm is a sole

proprietorship
upremiuma 1 = if farmer perceives uncertainty in obtaining organic

price premiums
labor Number of employees
distance Average distance to markets in miles
distance2 Square of average distance to markets
onfarm Average number of hours per week farmer works on farm

business
ncrop Number of crops
acres Acreage of rent, own, or leased land in the farm
yfarming Number of years farming
yfarming2 Squared number of years farming
paperw Percentage of time farmer spends on farm record keeping
distbarra Farmer’s perception that distance to available organic

markets is a barrier to entry organic markets
confusingb Farmer’s perception that the process of organic certification

is confusing
bcertia Farmer’s perception that loss of freedom, paperwork, cost

of certification, interaction with the certifier and lack of
information are certification barriers

aIndicates a Likert-like scale variable, where 1 = if not a barrier, 2 = moderate
barrier, and 3 = severe barrier.
bIndicates a Likert-like scale variable, where 1 = strongly disagree, 2 = some-
what disagree, 3 = neither agree or disagree, 4 = somewhat agree, and 5 =
strongly agree.

Lastly, the Midwest region consists of Iowa, Illinois, Indiana,
Michigan, Nebraska, Ohio, and Kentucky.

Attitudinal questions are used to examine farmers’ per-
ceptions toward organic agriculture and certification. Likert-
like scales are chosen to capture individual’s perceptions be-
cause they are easy for respondents to answer in a survey and
have good performance (Likert, 1932; Lusk and Coble, 2005;
Pennings and Leuthold, 2000). Farmers’ perception on the or-
ganic certification is rated on a five-point Likert-like scale from
strongly disagree (1) to strongly agree (5).

An index variable bcerti is created for the group of sim-
ilar attitudinal questions related to the certification barriers.
The index variable bcerti is created by summing multiple
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three-point Likert-like scale questions and dividing by the num-
ber of answered questions (see Data Appendix 1). The creation
of additive index variable is consistent with other studies using
evaluating individuals’ perceptions (Storstad and Bjørkhaug,
2003; Veldstra et al., 2014). The index bcerti includes per-
ceptions that the organic certification is a barrier due to loss
of freedom, paperwork, cost of certification, interaction with
the certifier, and lack of information Index variables reduce
the number of missing observations and minimize the num-
ber of explanatory variables. The group of attitudinal questions
grouped in bcerti is based on a three-point Likert-like scale
from not a barrier (1) to severe barrier (3) about certification.
Data Appendix 2 illustrates the validity of this index variable
confirmed by an exploratory factor analysis (Kim and Mueller,
1978).

3.2.2. Addressing endogeneity
A concern with Eq. (1) is the endogeneity between the

farmer’s choice of direct-to-consumer market channels and the
decision to certify organic. For instance, a farmer that decides to
sell directly to consumers may be able capitalize on the higher
price commonly paid for organically or locally produced prod-
ucts, while avoiding the paperwork, financial costs, and pro-
duction requirements of certification. The farmer may also be
able to build consumer–producer trust that will allow him/her
to maintain a price premium without having to certify. In ad-
dition, noncertified farmers that perceive that organic certified
foods have become a corporate business and does not support
their philosophy with respect to the environment or family-
or privately owned agriculture may be less likely to certify.
Thus, direct markets may offer these organic noncertified farm-
ers enough economic and/or philosophical incentives to sell
directly to customers and may decrease their likelihood to cer-
tify. Conversely, a farmer that chooses to sell wholesale and not
through DTC markets likely has to certify organic in order to
earn a price premium commensurate with organically produced
goods via traditional market outlets.

We propose that the market channel decision leads to the
certification choice. In other words, both observable and un-
observable factors that determine a farmer’s decision to sell
directly to consumers also influences the farmer’s decision to
certify organic. A seemingly unrelated bivariate probit is a suit-
able model to evaluate the impact of the explanatory variables
while accounting for jointly determined decisions (Boyer et al.,
2014). In other words, the bivariate probit is appropriate to ad-
dress the possible endogeneity between the farmers’ decision
to certify and their choice of market channels. Model 2 uses a
bivariate probit to account for the effect of dtc on the choice
of certification shown in Eqs. (2) and (3). In Model 2, Y ∗

1 rep-
resents the decision to certify and Y ∗

2 the decision to use DTC
market channels as unobserved latent variables with a different
set of covariates, Y1 and Y2, as:

Y ∗
1 = X1 α1 + γ Y2 + u1, Y1 =

{
1 if Y ∗

1 > 0
0 if Y ∗

1 ≤ 0
, (2)

Y ∗
2 = X2 α2 + u2, Y2 =

{
1 if Y ∗

2 > 0
0 if Y ∗

2 ≤ 0
. (3)

Eq. (2) shows the case where Y1 is determined in part by Y2

given by the parameter γ . Maddala (1987) and Greene (2003)
document that the joint probability calculations from the condi-
tional probability of Pr ob[ Y1 = 1, Y2 = 1|X1, X2] does not
require special consideration besides the additional term γ Y2

that tests the joint probability between a specification with en-
dogeneity and without endogeneity. If the error terms u1 and
u2 are correlated, then the outcomes are endogenously deter-
mined; a significance test on the correlation parameter ρ is a
test of exogeneity between certify and dtc (Fabbri et al., 2004).

The set of covariates X1 follow the same identification strat-
egy of the standard probit in Eq. (1). The control variables
are female, college, exempt, medium, parttime, south delta,
Midwest, sole, upremium, labor, distance, distance2, onfarm,
ncrop, acres, yfarming, yfarming2, paperw, distbarr, confus-
ing, and bcerti. The set of covariates X2 include demographic
variables such as gender, educational attainment, and location
in geographic regions.

Farm management characteristics are included in the set of
explanatory variables X2 of Eq. (3). The vector X2 includes
observables such as annual gross sales as a proxy of farm size,
business structure, distance to markets, time spent on farm busi-
ness and on filling paperwork, farming experience, and number
of employees, acres, and crops. It is expected that larger farms,
in sales volume or acreage, are more likely to have commercial
relationships with large wholesalers and retailers that would
capture all or at least most of their produce.

Smaller farms or farmers with less farming experience are
expected to sell directly to consumers as their produce volume is
lower and may be more likely to receive price premiums if they
are able to build trust with their customers. In our sample, over
81% of farmer selling DTC are small in sales and in number of
acres. Similarly, the flexibility of sole proprietorship reflects the
likelihood of farmers to engage in direct marketing techniques.
Almost 65% of farmers using DTC market outlets in our sample
are sole proprietors.

4. Empirical results

4.1. Summary statistics

Table 2 provides the description of the explanatory variables
with mean differences for all the variables used in our models,
by producer type. Over 50% of noncertified farmers use only
DTC market channels, but this number is significantly lower for
certified farmers (35%) (P < 0.01). Similarly to Genius et al.
(2006), we find that the percentage of organic farmers with
college education is higher for the certified group (P < 0.1).
Most of the growers in our sample are small (annual gross sales
less than or equal to $50,000) and only 30% are medium or
large (annual gross sales higher than $50,000). Our findings are
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Table 2
Variable means by producer type

N Obs Full samplec Certified Noncertified

dtcc 475 0.50 0.35 0.56***

femalec 480 0.45 0.40 0.46
collegec 480 0.61 0.67 0.58*

exemptc 480 0.24 0.06 0.31***

smallc 480 0.70 0.48 0.78***

mediumc 480 0.30 0.52 0.22***

parttimec 480 0.41 0.26 0.47*

southc 480 0.20 0.14 0.22*

deltac 480 0.07 0.05 0.07
midwestc 480 0.47 0.35 0.52***

northeastc 480 0.26 0.46 0.19***

solec 480 0.58 0.47 0.62***

upremiuma 453 1.83 1.74 1.87*

labor 463 4.59 5.73 4.17**

distance 475 25.03 35.11 21.27***

distance2 475 2,192.50 4,167.98 1,455.98***

onfarm 480 37.93 44.79 35.41***

ncrop 480 22.84 25.55 21.84***

acres 462 88.30 164.67 59.66***

yfarming 466 15.52 19.86 13.93***

yfarming2 466 399.97 565.57 339.26***

paperw 460 10.39 11.85 9.86*

distbarra 455 1.57 1.60 1.56
confusingb 427 3.40 2.74 3.66***

bcertia 455 1.91 1.50 2.06***

Source: Purdue 2012 survey of MarketMaker growers.
aIndicates a Likert-like scale variable, where 1 = if not a barrier, 2 = moderate
barrier, and 3 = severe barrier.
bIndicates a Likert-like scale variable, where 1 = strongly disagree, 2 = some-
what disagree, 3 = neither agree or disagree, 4 = somewhat agree, and 5 =
strongly agree.
cThe mean is the percentage of respondents with that attribute.
*p < 0.10, **p < 0.05, and ***p < 0.01.

consistent with Constance and Choi (2010), who also find that
organic farmers tend to be smaller in size. These results should
be interpreted carefully as the sample from Food Industry Mar-
ketMaker is mainly composed of small- and medium-sized
farms. We find that certified farmers tend to report higher annual
gross sales than noncertified farmers. Over 62% of noncertified
farmers are sole proprietors, while only 47% of certified farmers
report the same business structure (P < 0.01).

Table 2 suggests that certified organic farmers have on aver-
age more years farming (P < 0.01), bigger farms (P < 0.01),
and higher number of crops (P < 0.01) and employees (P <

0.05). For example, certified farmers have on average about
20 years of farming, while noncertified farmers report 14 years
of farming experience. These results are consistent with find-
ings from Constance and Choi (2010) and Walz (2004). Cer-
tified farmers, on average, sell to more distant markets when
compared to their noncertified counterparts. For instance, the
average distance to market for certified farmers is 35 miles,
while it is 21 miles for noncertified farmers (P < 0.01).

Over 50% of noncertified organic farmers in our sample
are located in the Midwest (Iowa, Illinois, Indiana, Michigan,

Nebraska, Ohio, and Kentucky), while most certified farmers
(46%) are located in the northeast region (New York and Penn-
sylvania). The high concentration of certified farmers in New
York and Pennsylvania may be due to the existence of large
metropolitan areas (e.g., New York City and Philadelphia) that
represent big and high-value markets for certified organic foods.
These results are consistent with the USDA National 2011 Or-
ganic Production Survey that reports New York as one of the
top ranking states for number of organic farms and value of
organic sales.

Surprisingly, certified farmers consider the process of certifi-
cation more confusing than noncertified ones (P < 0.01). One
explanation for this is that certified producers are more aware of
the process of certification. As expected, certified farmers spend
more time on farm record keeping (P < 0.1) and working on
the farm business than noncertified farmers (P < 0.01).

4.2. Regression results

Table 3 contains the coefficients and marginal effects from
the standard and bivariate probit models. When testing for endo-
geneity, the bivariate probit reports a significant ρ (P < 0.1). A
significant ρ indicates the existence of correlation between un-
observed factors affecting the decision to use DTC channels and
to adopt organic certification (Greene, 2003). Table 3 provides
empirical evidence that the choice of organic certification is
endogenously determined by the choice of market channels. In
other words, producers choose to certify organic conditionally
dependent on their choice of market channels. Studies modeling
adoption of certification among organic farmers should account
for this endogeneity between farmers’ marketing decisions.

The bivariate probit shows that the choice to use DTC outlets
negatively influences farmers’ decision to certify (P < 0.01).
Organic farmers selling their products through DTC outlets are
26% less likely to certify organic than farmers selling wholesale.
An explanation is that producers selling directly to customers
may be able to build customer–grower relationships and convey
production practices that allow them to gain customers’ trust
and obtain price premiums. Direct marketing techniques are
extensively used by fruits and vegetable organic farmers to
capture a much higher share of the consumer dollar without the
USDA certification label (Dimitri and Greene, 2000). Dimitri
and Greene (2002) report that organic farmers tend to prefer
DTC market outlets.

The bivariate probit illustrates that exempt organic farmers
are 7% less likely to certify organic (P < 0.05). This group is
formed by farmers that are considered exempt from certification
requirements because they report less than $5,000 on total gross
sales of organic product per year. Exempt farmers are able
to label their products as “organic” and sell their fruits and
vegetables at farmers markets, grocery stores, restaurants, and
a variety of market outlets. Our data show that over 91% of
exempt farmers sell their crops directly to customers, where
they may be able to charge a price premium.
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Table 3
Results from the standard and bivariate probit regressions. Marginal effects are in percentage changes

Probit Certify Probit DTC Seemingly unrelated bivariate probit

Coeff. M. eff. Coeff. M. eff. Certify DTC

Coeff. M. eff. Coeff. M. eff.

certify −0.34** −12.33
(0.16)

dtc −0.26 −5.47 −1.68*** −26.17
(0.18) (0.17)

female −0.09 −1.81 0.01 0.29 −0.04 −0.63 0.05 1.80
(0.18) (0.13) (0.15) (0.14)

college 0.56*** 11.76 −0.07 −2.74 0.32* 5.03 −0.07 −2.64
(0.20) (0.14) (0.17) (0.14)

exempt −0.61** −12.83 −0.01 −0.54 −0.45** −6.95 −0.04 −1.76
(0.28) (0.17) (0.23) (0.18)

medium 0.19 4.05 −0.51*** −18.67 −0.14 −2.21 −0.51*** −20.42
(0.23) (0.17) (0.19) (0.18)

parttime 0.03 0.53 0.12 4.58 0.02 0.32 0.15 6.13
(0.23) (0.16) (0.19) (0.17)

south −0.19 −3.96 0.05 1.87 −0.11 −1.74 0.18 7.20
(0.26) (0.19) (0.21) (0.20)

delta −0.48 −9.93 0.06 2.05 −0.38 −5.85 0.17 6.90
(0.38) (0.28) (0.32) (0.29)

midwest −0.24 −4.92 −0.06 −2.19 −0.20 −3.17 0.02 0.94
(0.20) (0.16) (0.17) (0.16)

sole −0.21 −4.46 0.18 6.73 0.01 0.17 0.33** 13.22
(0.18) (0.14) (0.15) (0.14)

upremium −0.01 −0.06 −0.14 −5.07 −0.02 −0.24 −0.09 −3.41
(0.13) (0.09) (0.11) (0.10)

labor −0.03 −0.60 −0.01 0.15 −0.02 −0.27 0.01 0.22
(0.02) (0.01) (0.02) (0.01)

distance 0.01* 0.21 −0.01 −0.19 0.01 0.03 −0.01* −0.30
(0.01) (0.01) (0.01) (0.01)

distance2 0.01 –a 0.01 – −0.01 – 0.01 –
(0.01) (0.01) (0.01) (0.01)

onfarm −0.01 −0.09 −0.01 −0.08 −0.01 −0.08 −0.01 −0.04
(0.01) (0.01) (0.01) (0.01)

ncrop 0.01 0.19 0.01* 0.31 0.01* 0.16 0.01 0.31
(0.01) (0.01) (0.01) (0.01)

acres 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
(0.01) (0.01) (0.01) (0.01)

yfarming 0.07*** 1.49 0.01 0.20 0.05*** 0.82 0.01 0.01
(0.02) (0.02) (0.02) (0.02)

yfarming2 −0.01* – −0.01 – −0.01* – −0.01 –
(0.01) (0.01) (0.01) (0.01)

paperw −0.01 −0.04 −0.01 −0.12 −0.01 −0.03 −0.01 −0.16
(0.01) (0.01) (0.01) (0.01)

distbarr 0.19 3.94 −0.03 −1.10 0.09 1.41 −0.11 −4.23
(0.13) (0.10) (0.11) (0.10)

confusing −0.07 −1.57 −0.04 −0.63
(0.09) (0.06)

bcerti −1.59*** −33.19 −1.10*** −17.07
(0.23) (0.22)

intercept 1.36** 0.31 1.80*** 0.14
(0.61) (0.38) (0.49) (0.40)

rho – – 0.82*

N Obs 392 430 392
Pseudo-R2 0.39 0.08
Log likelihood −144.19 −275.56 −396.50

Source: Purdue 2012 survey of MarketMaker growers.
aThe marginal effects of the squared terms are computed by calculating the two marginal effects at the average of both the linear and squared terms. We determine
statistical significance based on the model parameters, and report the implied average marginal effect.
*p < 0.10, **p < 0.05, ***p < 0.01.
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Results from the bivariate probit suggest that the certification
process is a significant barrier to certify among organic farm-
ers. Over 17% of organic farmers are not likely to certify due
to the loss of freedom, paperwork, cost of certification, interac-
tion with the certifier, and lack of information embedded in the
certification process. Farmers with college education, more ex-
perience, and a larger number of crops are more likely to certify.
The probability to certify increases by 8% (P < 0.01) for each
10-year increase in farming experience. However, the probabil-
ity of having certified starts to decrease with years farming at an
increasing rate (P < 0.1). Each crop added to the production
system increases the probability to certify by 0.2% (P < 0.1).
College educated organic farmers are 5% more likely to certify
(P < 0.1). Similarly, D’Souza et al. (1993) and Genius et al.
(2006) find that the organic adoption is more likely for farmers
with higher levels of education.

Table 3 column DTC from the bivariate probit regression il-
lustrates the marginal effects of the covariates driving the choice
of DTC outlets. For instance, for each 100-mile increase in dis-
tance to markets, the probability of having chosen DTC market
channels significantly decreases by 30%. Farm size is a major
determinant to sell directly to customers. Results suggest that
medium- and large-sized organic farms are 20% less likely to
sell directly to consumers. One explanation is direct marketing
may not be able to capture the production supply of larger farms
and farmers are more likely to establish commercial relation-
ships with wholesalers and retailers.

Sole proprietorship farms are 13% more likely to have cho-
sen only DTC market channels. As expected, farmers with a
less formal business structure are more likely to engage in di-
rect marketing techniques. These findings are consistent with
findings from Park and Lohr (2006), who reported that farms
with a sole proprietorship structure are more likely to use direct
market channels.

5. Conclusions and implications

The major contribution of this article is the empirical ev-
idence that organic farmers’ marketing decisions are simul-
taneously determined. A farmer’s decision to sell directly to
customers simultaneously decreases the probability he/she will
certify organic, given the use organic production practices. Or-
ganic farmers may be able to capitalize on the higher price paid
for using local or alternative labels in direct markets and sub-
stituting those for the USDA certification label. Direct market
channels are a vital component of local food systems, espe-
cially for small- and medium-sized farms. Our results indicate
that owners of small- and medium-sized farms are not likely
to certify unless they have access to wholesale markets. A ma-
jor policy implication is that policymakers aiming to increase
organic certification should consider the market choices avail-
able to organic farmers before designing policies and strategies.
Thus, these policies and strategies may be more state and region
specific than national in nature. Local food hubs may be one

way of helping farmers to access mainstream markets, while
enabling food retailers to obtain a reliable supply of organic
food products.

Social interactions that take place in local markets matter.
These direct markets may create stronger social ties between
producers and consumers, which represent a source of informa-
tion, trust, market access, and price premium (Hinrichs, 2000).
How this form of social capital affects organic certification fol-
lows the rationale that when producers and consumers create
social ties, there is an interplay between economic (price pre-
mium) and social (trust) aspects that serve both the consumer
and the farmer. Thus, organic noncertified producers may be
using grower–customer relationships obtained through DTC
channels to capitalize on the price premium and may not have
economic incentives to certify.

Several studies have reported the preference of consumers to-
ward local food systems (Connolly and Klaiber, 2014; Onozaka
and Mcfadden, 2011; Toler et al., 2009). In these systems, the
grower–customer relationship may be more important than the
organic certification label. This finding demonstrates the impor-
tance of local food systems for organic farming and organic cer-
tification. Initiatives such as the USDA Local Food Marketing
Promotion Program, which provides over $35 million in grants
to revitalize local and regional food systems, may strengthen
these grower–customer relationships. Public and private stake-
holders in the local food industry can use our findings to better
understand the interaction between local markets and organic
certification.

Several factors could greatly impact the organic certified food
supply: perceptions that organic certification does not support
family- and privately owned agriculture, perceptions that the
certified food market is corporate-driven, large food companies
incorporating local foods to meet consumer preferences, and
consumer awareness on the differences between local and or-
ganic foods. This article has demonstrated that farmer attitudes
are an important driver of marketing decisions among organic
farmers. The private and public sectors need to consider whether
the certified organic value chain economically and philosophi-
cally supports owners of small- and mid-sized farms that want
to become certified. This is especially true, as our results show
that the certification process is detrimental to the adoption of
organic certification.
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