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Abstract

Due to strong interest in local foods by US consumers, farmers are now marketing not only to
traditional wholesale outlets but also via short supply chains to consumers, grocers, restau-
rants, schools and other local intermediaries. Our research questions are: (1) what farm
and farmer characteristics predict farmers’ participation in various direct marketing channels,
and (2) what farm and farmer characteristics predict farmers’ choice of a particular combin-
ation of direct marketing channels? This work is important because prior research suggests
that while total direct sales via short supply chains continue to grow, direct-to-consumer
sales (e.g. via farmers’ markets and Community Support Agriculture, or CSAs) are plateauing.
Our work highlights key relationships and implies potential barriers and opportunities for
farmers in this maturing local foods landscape. To answer our research questions empirically,
we employ the 2015 Local Food Marketing Practices Survey, collected by USDA in 2016, and
binomial and multinomial logit regressions. Our research yields a number of useful results.
For example, we find evidence suggesting the existence of product-specific barriers to partici-
pation in certain channels; livestock producers are less likely than other farmers to sell directly
to retailers, whereas vegetable farmers are less likely to sell to intermediaries. We also find that
beginning farmers are more likely to sell directly to retailers, but less likely to sell to intermedi-
aries than more established farmers, suggesting potential barriers and opportunities for entry
into this channel for less experienced farmers. These insights suggest potential areas of atten-
tion for policymakers and other decisionmakers, as well as areas for future study.

Introduction

After a period of increasing consumer interest in local foods over the last 20 years, local food
markets in the USA are now maturing (Thilmany and Woods, 2018). The definition of ‘local’
still varies considerably, but a key aspect of local foods is short supply chains, which we refer to
as direct marketing channels. In some of these direct marketing channels farmers literally sell
directly to consumers via venues such as farmers’ markets, Community Support Agriculture
(CSAs) and roadside stands. However, in other forms of direct marketing channels, farmers
market to a local business or organization (e.g. a school, hospital, grocery store, restaurant
or other intermediary) which then sells to local consumers. Together we refer to the sales
by farmers to all of these direct marketing channels collectively as total direct sales.

The most recent USDA estimate of total direct sales is US$8.7 billion (in 2015), estimated
using data from the Local Food Marketing Practices Survey. Previous estimates include US$6.1
billion in 2012, which was a synthetic estimate based on data from Agricultural Resource
Management Survey (ARMS) and the Census of Agriculture and US$4.8 billion in 2008,
which was estimated using data from the ARMS (Low and Vogel, 2011 and Low et al.,
2015). While data differences prevent us from making a strong comparison statement, this
prior research does suggest the most recent number (US$8.7 billion) represents an increase
from previous years. However, direct-to-consumer sales—the subset of total direct sales in
venues such as farmers’ markets, CSAs, and roadside stands that do not have any middle-
men—are plateauing. Low et al. (2015) found that between 2007 and 2012, the number of
farmers engaged in direct sales to consumers increased, but the total direct sales to consumers
did not, meaning the average sales per farm directly to consumers declined during this period.

At the same time, major food retailers such as Wal-Mart are carrying local foods and label-
ing them as such. By some reports, Wal-Mart is the largest buyer of local food nationally, with
nearly US$750 million in local food sales annually (Tarkan 2015). The interest of these major
retailers in local foods means that consumers can now buy local foods with the rest of their
groceries and need not make separate trips to direct-to-consumer venues. Restaurants are
also featuring locally-sourced foods (Low et al., 2015). In addition, institutional channels
(e.g. farm-to-school programs) and other local intermediaries (e.g. food hubs) are
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proliferating. Indeed, Low and Vogel (2011) estimated that in
2008 the value of direct sales through channels other than
direct-to-consumer channels accounted for 50–66% of the value
of all local food sales. More recent data from a different national
data set supports their estimates; direct sales directly to institu-
tions, retailers and other local intermediaries accounted for 66%
of direct sales nationwide in 2015 (USDA NASS 2016b).

In this market environment, many farmers now have the (fortu-
nate) problem of having to make choices between different direct
marketing channels through which to sell their products. Indeed,
farmers may choose to sell their products via multiple channels.
However, each of these channels comes with specific challenges
and transaction costs. In this work, we seek to shed light on potential
challenges and highlight areas for further research by exploring the
choices of farmers who sell directly in this multi-channel environ-
ment. In particular, we ask two questions: (1) what farm and farmer
characteristics predict farmers’ participation in each directmarketing
channel, and (2) what farm and farmer characteristics predict farm-
ers’ choice of a particular marketing channel combination? We con-
sider direct-to-consumer (e.g. farmers’ markets, CSAs, roadside
stands and online sales), direct-to-retailer (e.g. grocers and restau-
rants), direct-to-institution (e.g. schools, hospitals and prisons) and
direct-to-intermediary (e.g. food hub) marketing channels.

Understanding farmers’ use of these different marketing chan-
nels is important not only because of the maturing local food
environment, but also because there remains strong interest
among policymakers and philanthropists in supporting local
food initiatives. The 2014 Farm Bill included US$501.5 million
more in federal and state programs to support and promote
local and regional food systems than the 2008 Farm Bill (Low
et al., 2015). USDA’s Farm-to-School program brings local food
to 42% of US schools (National Farm to School Network,
2018). In terms of philanthropic support, in 2016, Sustainable
Agriculture and Food System Funders (SAFSF) recorded at least
US$165 million in grants for food and farm issues, which
included the development of local and regional food infrastruc-
ture (SAFSF, 2016). Our work can help food system stakeholders
and policymakers to make more informed decisions about mar-
keting or funding strategies by helping them to better understand
the direct marketing landscape.

Our research also builds on existing literature on farmers’ use
of direct marketing strategies. However, we do so with a new data
set—the Local Food Marketing Practices Survey, collected by
USDA. This data set is the most disaggregated nationally repre-
sentative data set on direct marketing channel use to date. In pre-
vious related work, Uematsu and Mishra (2011) examined the
number of direct marketing strategies used by farmers nationally
using data from the USDA ARMS. Factors relating to the number
of direct marketing strategies included farming experience, farm
size, federal farm program payments and proximity to urban cen-
ters. Other studies have considered direct marketing channel
choice for a subset of US producers. For example, Monson
et al. (2008) found that farm size, crop type, organic certification
and households were significantly related to a farmers’ choice to
engage in direct marketing using a survey of small specialty
crop producers in Virginia. Sage and Goldberger (2012) consid-
ered organic producers in Washington State and found that
experience with organic production, social and environmental
motivations for organic production and dairy/livestock produc-
tion were significant factors associated with the choice to market
directly. These questions are also of interest to scholars in regions
outside the USA (e.g. Adanacioglu 2017).

Our work can also help suggest future areas of study by highlight-
ing patterns ofmarketing channel use thatmay be the result of certain
barriers and transaction costs. Our workmay thus inform the body of
literature that considers how the use of different marketing channels
relates to various measures of farm profitability, efficiency and per-
formance. For example, Uematsu and Mishra (2011) showed that
the intensity of adoption of direct marketing strategies has no signifi-
cant impact on gross cash farm income. However, Park et al. (2014)
found that farmers choosing to sell through the direct-to-consumer
channel only reported significantly lower earnings than farmers sell-
ing through other marketing channels. In a related simulation study,
Kim et al. (2014) found that a mixed marketing strategy of marketing
40% of output via a farmers’market and 60% via wholesale channels
would be the best option (of those they consider) for risk-averse pro-
ducers based on the mean and variance of profit. Yet other authors
have conducted case studies to examine the performance of direct
marketing firms in various specifics contexts (e.g. Hardesty and Leff
2010; LeRoux et al., 2010). In more recent work, using a stochastic
(profit) frontier approach, Bauman et al. (2017) found thatmarketing
channel did not have an impact on financial efficiency for farmers
engaged in direct marketing; differences in scale seemed to be a key
driver of financial efficiency. In related work, Bauman et al. (2018)
found that farmers in the highest quartile of sales who participated
in intermediated channels had a considerably higher return on assets.
These varied results suggest we still need to learn more about the dri-
vers and implications of different direct marketing channel choices
and strategies among farmers.

To answer our research questions, we first develop a set of
hypotheses about the relationship of various farm and farmer
characteristics to direct marketing channel participation. Guided
by the literature, we consider the relationship of marketing chan-
nel choice to a number of farm and farmer characteristics, in-
cluding farm size and location, farm type and farm experience
with direct marketing. Our data come from a new, nationally rep-
resentative data set called the Local Food Marketing Practices
Survey, collected by the USDA in 2016. We test our hypotheses
empirically using two separate empirical models; we use binomial
logit regressions to examine the binary decision to participate in
each of the four main direct marketing channels, and we use a
multinomial logit regression to examine the decision to partici-
pate in the most common mutually exclusive marketing channel
combinations.

Our empirical estimation yields a variety of results, confirming
many relationships that have been identified by others (e.g. the
importance of farm size and region), refuting others (e.g. the
importance of proximity to urban centers), but also identifying
some relationships that may warrant further study. For example,
livestock producers are less likely than other farmers to sell dir-
ectly to retailers, and vegetable farmers are less likely to sell to
intermediaries, suggesting product-specific barriers to participa-
tion in these direct marketing channels. As another example,
beginning farmers are more likely to sell to consumers and retai-
lers, whereas operations experienced with direct marketing are
more likely to sell to intermediaries. These differing strategies
by farmers with different levels of experience suggest there
could be benefits to farmers from sharing knowledge across farm-
ers of various ages and experience levels.

Data and variables

The data used in this analysis come from the 2015 Local Food
Marketing Practices Survey, collected by the USDA. The survey
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was administered via mail, phone, web, e-mail and in-person data
collection modes in all 50 states in the spring of 2016. Surveys
were sent to 24,907 farms, and the response rate was 57.5%.
Another 19,365 possible operations from a Multi-Agency
Collaboration Environment list collected from public data sources
were surveyed for coverage adjustment purposes only (USDA
NASS 2016a). The weighted sample size represented by the sur-
vey, which accounts for nonresponse, coverage and misclassifica-
tion, is 167,009 farms. These farms represent all US farms who
sold some of their output through a direct marketing channel.
Within that group, we consider only those farms selling products
directly for human consumption (for example, feed crops such as
hay, and ornamental crops such as flowers are excluded).

The survey includes questions about sales to four direct mar-
keting channels—direct-to-consumer, direct-to-retail, direct-to-
institution and direct-to-intermediary—and 14 total sub-channels
within these channels. It also includes questions about sales of the
raw and value-added product, locations and collective action
related to market sub-channels, on-farm practices related to direct
marketing, and other basic farm and operator characteristics.

The most common direct marketing channel used by farmers
is direct-to-consumer (69% of farmers), followed by direct-
to-intermediated and direct-to-institutional (36% of farmers)
and direct-to-retail (14% of farmers) (USDA NASS 2017).
However, some farmers use these marketing channels in combin-
ation; we can think of each of these combinations as a specific
marketing strategy that involves a particular set of marketing
and transaction costs. The top five most common mutually exclu-
sive marketing channel combinations (representing the marketing
channel combinations of more than 90% of farmers) are direct
sales to: consumers only, consumers and retailers, intermediaries
only, consumers and intermediaries, and retailers only. Four of
these categories are also among the top five in terms of sales
(as opposed to simple participation).

Characteristics of farms and farmers with direct sales in 2015
are described in Table 1. On average, US farmers participating in
direct marketing earn US$52,376 from direct sales, but average
sales differ across direct marketing channels (and not every
farmer participates in every marketing channel). We see that
farmers earn an average of US$18,123 from direct sales to consu-
mers, US$14,003 from direct sales to retailers (but with a very
large standard deviation) and an average of US$20,250 from direct
sales to institutions and intermediaries (combined in our sum-
mary statistics due to concerns expressed by USDA NASS about
data reliability of the individual categories). We can also parse
these sales data in other ways that may be informative (not
reported in the table). When considering only farmers who par-
ticipated in each particular direct marketing channel (i.e. those
with sales to that channel greater than zero), we see that farmers
earn an average of US$26,365 from direct sales to consumers, US
$98,996 from sales to retailers and an average of US$56,448 in
sales to institutions and intermediaries.

We also consider the size of farms participating in direct mar-
keting. Small farms are defined as those with US$1–249,999 in
total (annual) gross value of sales across all marketing channels,
including non-direct channels. More than 90% of farms repre-
sented in our data are classified as small farms using this cutoff;
the current USDA cut-off for small farms is US$350,000, but it
was not possible for us to use this cut-off due to the categories
used in the survey (Hoppe and MacDonald, 2013). We define a
medium-sized farm as a farm with a total gross value of sales ran-
ging from US$250,000 to 999,999 and a large farm as a farm with

a total gross value of sales of US$1 million or more. According to
our data, medium-sized and large farms account for 6.42% and
1.54% of farms with direct sales, respectively (Table 1).

Farms in our data set produce a wide variety of products.
Table 1 shows the percentage of farms producing and marketing
each category of output to either direct or traditional marketing
channels. These categories are not mutually exclusive; for
example, farmers can grow both fruits and vegetables. Of the
farms represented in our data, 64.39% have sales of livestock pro-
ducts (animals, aquaculture and animal products), 28.77% sell
fruits (including tree nuts and berries), 28.77% sell vegetables
(including melons, potatoes and sweet potatoes) and 9.95% sell
grains and oilseeds (including dry beans and peas). Although
the percentage of farms selling livestock seems large, it is similar
in magnitude to an estimate based on the 2012 US Census of
Agriculture data. According to Low et al. (2015), livestock
farms (which they defined as those with 50% or more of their
sales from livestock—a different measure from ours which we
would expect to be more restrictive) represented almost 60% of
all farms selling directly to consumers in 2012.

Each farm’s location is defined with respect tometropolitan areas
and seven regions in the USA (see Table 1). We use the 2013
Rural-Urban Continuum Codes (RUCC) to distinguish counties by
the degree of urbanization. Among those farms represented in our
data, 53.25% of farms are located in metro counties, 31.71% are
located in rural metro-adjacent counties and 15.04% are located in
remote rural counties. Interestingly, nearly 20% of direct farms are
located in the Southeast region (defined inTable 1). This is the region
with the largest number of farmers engaged in direct marketing. The
Northwest region has the smallest number of farmers engaged in dir-
ect marketing, making up only 8.72% of farms in the data.

Finally, looking to the additional farm and farmer and character-
istics (also in Table 1), we see that direct marketing farmers own an
average of 83%of the land onwhich they farm and rent the rest from
others. Farmers selling directly are 59-years-old on average and
17.4% of farmers engaging in direct marketing are female. Farm
operations have engaged in direct marketing for 16 years on average
(not necessarily continuously). However, 25.3% of farmers who
participate in direct marketing on these operations are actually
beginning farmers with 10 or fewer years of farming experience.
Less than half of farmers (defined as the first operator listed in
the survey) report farming as their primary occupation.

Empirical approach

We are interested in understanding the characteristics of farms
and farmers that relate to (1) use of individual direct marketing
channel and (2) overall direct marketing strategy. We use separate
binary logit models to estimate the relationship between farm and
farmer characteristic and the choice of each of the four main mar-
keting channels—direct-to-consumer, direct-to-retailer, direct-to-
institution and direct-to-intermediary. Contrary to the summary
statistics, USDA NASS has permitted modeling the final two
channels separately; we are less concerned about reliability issues
related to sales because we are only looking at the participation
decision. For each marketing channel, the likelihood of participat-
ing in (in other words, selling directly to) that channel is defined
using the following binary logit model:

Pr [yi = 1|xi] = L (x′ib) =
exp (x′ib)

1+ exp (x′ib)
, (1)
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where the subscript i denotes a farmer; yi takes on a value of 1 if a farm
sells directly to that marketing channel and zero otherwise. The xi
vector represents farm and farmer characteristics described in the
previous section of the paper; β is a parameter vector to be estimated;
andΛ( · ) is the cumulative distribution function for the logistic distri-
bution. All regressions are estimated using STATA andweighted using
survey weights calculated and provided by USDA NASS.

The estimated parameters of the logit models are presented in
terms of their average marginal effects (AMEs)—which is the
average change in the probability of participating in the particular
marketing channel given a one-unit change in the value of the
regressor. For this analysis, we run four separate logit models,
one for each direct marketing channel. The marginal effect of a
change in variable j on the probability of farmer i participating
in the direct marketing channel is given by:

∂pi
∂xij

= L (x′ib̂)[1− L (x′ib̂)]b̂ j, (2)

where pi is the probability of farmer i participating in the channel,
xij is the value of variable j for farmer i, Λ( · ) is the logistic cumu-
lative distribution function, xi is the vector of variable values for
farmer i, b̂ is the vector of coefficient estimates from the logit
regression estimation and b̂ j is the estimated coefficient on vari-
able j. As the marginal effect changes with i, we report the AME of
variable j on the probability of participating in each channel:

AMEj = 1
N

∑

i

∂pi
∂xij

, (3)

where N is the total number of farmers. Marginal effects are
calculated using the margins command in STATA.

We analyze farmers’ choices of participating in mutually ex-
clusive direct marketing channel combinations (or marketing
strategies) by employing a multinomial logit model with
alternative-invariant regressors. According to our data, the five
most frequent direct marketing channel combinations used by

Table 1. Summary statistics for farms with direct sales in 2015

N Mean/% Std. Dev.

Direct sales for human consumption (in US$) 167,009 US$52,376 US$314,370

Direct-to-consumer sales (in US$) 167,009 US$18,123 US$87,805

Direct-to-retailer sales (in US$) 167,009 US$14,003 US$256,367

Direct-to-institution and direct-to-intermediary sales (in US$) 167,009 US$20,250 US$141,935

Small farm (US$1–249,999 in total gross sales) 167,009 92.04%

Medium farm (US$250,000–999,999 in total gross sales) 167,009 6.42%

Large farm (US$1,000,000 + in total gross sales)a 167,009 1.54%

Produces and markets livestock/animal products 167,009 64.39%

Produces and markets fruits/nuts 167,009 28.77%

Produces and markets vegetables 167,009 28.77%

Produces and markets grains/oilseeds 167,009 9.95%

Located in metro county 167,009 53.25%

Located in metro-adjacent county 167,009 31.71%

Located in remote rural countya 167,009 15.04%

Southwest (AZ, CA, CO, HI, NV, NM, UT) 167,009 14.15%

Northeast (CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, VT) 167,009 18.14%

Northwest (AK, ID, MT, OR, WA, WY) 167,009 8.72%

Plains (IA, KS, MN, MO, NE, ND, SD) 167,009 11.95%

South (AL, AR, LA, MS, OK, TX) 167,009 10.12%

Southeast (FL, GA, KY, NC, SC, TN, VA, WV) 167,009 19.47%

Midwest (IL, IN, MI, OH, WI)a 167,009 17.45%

Share of farmland owned (share)b 159,822 0.83 0.32

Direct sales experience (in years) 167,009 16.41 15.50

Beginning farmer (10 or fewer years of experience) 167,009 25.30%

Female 167,009 17.40%

Farming is primary occupation (spend 50 + % time on farm) 167,009 46.45%

Age (in years) 167,009 58.60 12.52

aBase category used for empirical estimation.
bLand that is not owned may be rented or used rent free. Observations are excluded if manual calculation of total acreage by authors based on survey did not match reported total acreage in
survey.
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farmers are: direct-to-consumer only, direct-to-consumer and
direct-to-retailer, direct-to-intermediary only, direct-to-consumer
and direct-to-intermediary, and direct-to-retailer only. We pool all
other marketing channel combinations in a sixth category labeled
‘other channels.’ The multinomial logit model accounts for these
six choices (i.e. the six combinations of channels) simultaneously.

In this model, the likelihood of participating in each marketing
channel combination l can be expressed as:

Pr [yi = l|xi] = exp (x′ibl)∑6
m=1 exp (x′ibm)

, l = 1, . . . , 6, (4)

where the xi vector represents the same independent variables
employed in the binary logit models described in the discussion
of the binary logit models and βl represents a vector of coefficients
to be estimated for each possible marketing channel combination
l. This regression is weighted using survey weights calculated and
provided by USDA NASS and estimated using STATA.

For this model, we again report AMEs—the average change in
the probability of a farmer choosing each of the five most com-
mon marketing channel combination, or some other combin-
ation, given a one-unit change in each of the regressors. For
this analysis, we run one multinomial logit regression, and

farmers choose between six mutually exclusive direct marketing
channel combinations, where a particular combination is denoted
by l. The marginal effect of a change in variable j on the probabil-
ity of individual i choosing direct marketing channel combination
l is then given by:

∂pil
∂xij

= pil(b̂ lj − b̂ ij) , (5)

where pil is the probability of farmer i choosing channel combin-
ation l, xij is the value of variable j for individual i, b̂ lj is the esti-

mated coefficient of variable j for choice l, and b̂ ij =
∑

l pilb̂ lj is
a probability-weighted average (average over choice l for each
farmer i). As the marginal effect changes with i, we report the
AME of variable j on the probability of choosing channel combin-
ation l:

AME jl = 1
N

∑

i

∂pil
∂xij

, (6)

where N is the total number of farmers. All marginal effects are
calculated using the margins command in STATA.

Table 2. Participation in four direct marketing channels (Binary logits)

Average marginal effect (standard error)

Consumers Retailers Institutions Intermediaries

Small farm 0.090 (0.083) −0.167*** (0.033) −0.019** (0.009) −0.026 (0.083)

Medium farm −0.074 (0.106) −0.111** (0.044) −0.009 (0.009) 0.231** (0.105)

Livestock/animal productsa 0.127*** (0.048) −0.086*** (0.024) 0.002 (0.009) −0.028 (0.048)

Fruits/nutsa 0.114** (0.051) −0.027 (0.024) 0.022 (0.015) 0.005 (0.050)

Vegetablesa 0.354*** (0.046) 0.054*** (0.020) 0.019* (0.011) −0.327*** (0.041)

Grains/oilseedsa −0.056 (0.058) −0.017 (0.032) −0.010 (0.008) 0.025 (0.055)

Metro county −0.026 (0.054) 0.019 (0.028) 0.014 (0.011) −0.010 (0.054)

Metro-adjacent county −0.046 (0.056) 0.019 (0.028) 0.009 (0.008) −0.009 (0.056)

Southwest −0.216*** (0.063) −0.012 (0.037) −0.037* (0.019) 0.177*** (0.065)

Northeast 0.054 (0.055) 0.057** (0.026) −0.013 (0.014) 0.010 (0.056)

Northwest 0.029 (0.077) 0.021 (0.036) −0.021 (0.019) 0.007 (0.079)

Plains −0.093 (0.065) 0.004 (0.037) −0.018 (0.014) 0.113* (0.065)

South −0.236*** (0.064) −0.106*** (0.039) −0.044** (0.022) 0.254*** (0.066)

Southeast −0.137** (0.057) 0.005 (0.032) −0.019 (0.017) 0.140** (0.058)

Share of farmland owned (share) −0.026 (0.052) −0.058** (0.025) −0.025*** (0.009) 0.061 (0.052)

Direct sales experience (years) −0.002* (0.001) −0.000 (0.001) −0.000 (0.000) 0.004*** (0.001)

Beginning farmer 0.113** (0.045) 0.077*** (0.021) −0.020 (0.012) −0.116** (0.046)

Female 0.058 (0.050) −0.013 (0.017) 0.010 (0.012) −0.073 (0.048)

Farming is primary occupation 0.031 (0.038) 0.076*** (0.019) −0.007 (0.008) −0.041 (0.038)

Age (years) 0.001 (0.002) 0.000 (0.001) −0.000 (0.000) −0.004** (0.002)

Farms represented 159,822 159,822 159,822 159,822

Wald F-Statistic 6.27 9.92 9.27 6.04

aProduces and markets (via any channel, direct or otherwise).
*p < 0.10, **p < 0.05, ***p < 0.01.
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Table 3. Participation in five most common direct marketing channel combinations (Multinomial logit)

Average marginal effect (standard error)

Consumers only Consumers & retailers Intermediaries only Consumers & intermediaries Retailers only Other channels

Small farm 0.258*** (0.094) −0.103*** (0.023) −0.018 (0.108) −0.037 (0.030) −0.042** (0.018) −0.058*** (0.015)

Medium farm −0.090 (0.109) −0.049 (0.035) 0.203 (0.124) 0.013 (0.048) −0.052** (0.023) −0.025 (0.015)

Livestocka 0.124*** (0.045) −0.018 (0.014) −0.082* (0.050) 0.033 (0.025) −0.061*** (0.022) 0.004 (0.014)

Fruits/Nutsa 0.051 (0.049) 0.003 (0.014) −0.056 (0.052) 0.014 (0.023) −0.050** (0.020) 0.039** (0.018)

Vegetablesa 0.341*** (0.046) 0.048*** (0.013) −0.407*** (0.059) −0.006 (0.024) −0.013 (0.014) 0.037*** (0.012)

Grains/oilseedsa 0.009 (0.055) −0.029* (0.017) 0.015 (0.056) −0.001 (0.031) 0.015 (0.019) −0.010 (0.017)

Metro county −0.015 (0.051) −0.013 (0.023) 0.018 (0.052) −0.008 (0.030) 0.025 (0.017) −0.007 (0.023)

Metro-adjacent county 0.003 (0.054) −0.014 (0.022) 0.045 (0.054) −0.032 (0.033) 0.017 (0.018) −0.020 (0.025)

Southwest −0.115* (0.067) −0.039 (0.028) 0.156*** (0.059) 0.011 (0.042) 0.029 (0.023) −0.041* (0.024)

Northeast 0.026 (0.055) 0.033* (0.019) −0.113* (0.059) 0.049 (0.032) 0.007 (0.021) −0.002 (0.018)

Northwest 0.036 (0.074) −0.012 (0.022) −0.068 (0.077) 0.050 (0.046) 0.025 (0.023) −0.031 (0.026)

Plains −0.061 (0.066) −0.023 (0.022) 0.063 (0.061) 0.033 (0.037) 0.008 (0.026) −0.020 (0.024)

South −0.108 (0.069) −0.082*** (0.027) 0.206*** (0.059) −0.007 (0.055) −0.009 (0.025) 0.001 (0.034)

Southeast −0.109* (0.056) −0.002 (0.022) 0.094* (0.056) 0.034 (0.039) 0.008 (0.023) −0.026 (0.024)

Share of farmland owned (share) 0.010 (0.051) −0.025 (0.019) 0.044 (0.052) 0.020 (0.029) −0.014 (0.015) −0.036*** (0.012)

Direct sales experience (in years) −0.003** (0.001) −0.000 (0.000) 0.003*** (0.001) 0.001* (0.001) −0.000 (0.000) −0.001 (0.000)

Beginning farmer 0.049 (0.044) 0.078*** (0.019) −0.077* (0.044) −0.032 (0.029) −0.003 (0.001) −0.015 (0.014)

Female 0.077* (0.045) −0.006 (0.013) −0.049 (0.049) −0.021 (0.028) −0.005 (0.011) 0.005 (0.016)

Farming is primary occupation −0.016 (0.037) 0.054*** (0.013) −0.042 (0.037) −0.018 (0.021) 0.013 (0.010) 0.009 (0.015)

Age (in years) 0.004** (0.002) 0.000 (0.000) −0.002 (0.002) −0.002** (0.001) 0.000 (0.000) 0.000 (0.000)

Farms represented 159,822

Wald F-statistic 6.74

aProduces and markets (via any channel, direct or otherwise).
*p < 0.10, **p < 0.05, ***p < 0.01.
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We use prior literature to inform the choice of farm and
household characteristics to include in the vector of regressors
(xi) and to inform several hypotheses about their relationship to
direct marketing channel participation. Factors that potentially
influence marketing channel choice include farm size, product
type, farm location and farmer experience and demographics.

First, we consider the farm size. We expect smaller farms to be
more likely to sell directly to consumers and less likely to partici-
pate in other direct marketing channels than large farms, as small
farms may not be able to meet minimum scale requirements to
participate in other direct marketing channels (Low and Vogel,
2011). Prior work has suggested that fruits and vegetables are
the most common food categories to be sourced directly from
farmers (Low and Vogel, 2011; Low et al., 2015). Thus, we expect
that farmers producing and selling fruits or vegetables to be more
likely to participate in direct marketing to consumers, relative to
farms producing and selling other agricultural products.
Proximity to population centers of large cities and the large
potential markets contained therein has also been shown to be
a key determinant of successful marketing directly to consumers
(Gale, 1997; Govindasamy et al., 1999; Morgan and Alipoe,
2001; Brown et al., 2006; Timmons and Wang, 2010; Detre
et al., 2011). We hypothesize that the farms located in metro
and metro-adjacent counties are more likely to sell directly to
consumers than farmers in remote rural counties due to this
increased market access. Considering farmer characteristics,
beginning farmers may face lower barriers to entry to the
direct-to-consumer marketing channel than to other direct mar-
keting channels with higher transaction costs (Ahearn and
Sterns, 2013; Bauman et al., 2017). We hypothesize that beginning

farmers are more likely to participate in direct-to-consumer mar-
keting than more experienced farmers and less likely to partici-
pate in other direct marketing channels. Farmer demographic
characteristics, several farm operation characteristics and regional
indicators are included as controls.

Results

Numerical results from the binary logit regressions and multi-
nomial logit regression are reported in Tables 2 and 3. In addition,
we provide graphical representations of the binary logit regression
results in Figures 1–4, and graphical representations of the multi-
nomial logit regression results in Figures 5–10. All regressions
have Wald F-Statistics that are significant at the 1% level,
which indicates that in each case, we can reject the joint null
hypothesis that all of the variables have no effect. The results
from the binary logit help us to better understand the relation-
ship between farm and farmer characteristics and the decision to
participate in each of the four particular marketing channels
separately (Table 2). However, we know that many farmers sell
to more than one channel. The results from the multinomial
logit regression help us to better understand the relationship
between farm and farmer characteristics and the use of common
marketing channel combinations—we can think of each combin-
ation as a marketing strategy (Table 3). We organize our discus-
sion of the results in terms of farm and farmer characteristics
and alternate between discussion of the results in Table 2 (and
corresponding Figs. 1–4) relating to individual marketing
channel choice and the results in Table 3 (and corresponding
Figs. 5–10) relating to marketing channel choice combinations.

Fig. 1. Relationship of characteristics to probability of selling direct to consumers.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.
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Fig. 2. Relationship of characteristics to probability of selling direct to retailers.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.

Fig. 3. Relationship of characteristics to probability of selling direct to institutions.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.
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Fig. 5. Relationship of characteristics to probability of selling directly to consumers only.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.

Fig. 4. Relationship of characteristics to probability of selling directly to intermediaries.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.

Renewable Agriculture and Food Systems 483



www.manaraa.com

In Tables 2 and 3, as well as the figures, we report AMEs, which
is the average change in the probability of choosing the particu-
lar channel (in the case of Table 2 and Figs. 1–4) or channel

combination (in the case of Table 3 and Figs. 5–10) with a
one-unit change in the regressor of interest, holding all else
constant.

Fig. 6. Relationship of characteristics to probability of selling directly to consumers and retailers.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.

Fig. 7. Relationship of characteristics to probability of selling directly to intermediaries only.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.
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Fig. 8. Relationship of characteristics to probability of selling directly to consumers and intermediaries.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.

Fig. 9. Relationship of characteristics to probability of selling directly to retailers only.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.
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Farm size

As expected, we find that small farms are significantly more likely
to sell to consumers only; on average the probability of selling dir-
ectly to consumers only is 25.8 percentage points higher for small
farms than for large farms (Table 3 and Fig. 5). However, in
Table 2 and Figure 1 we see no significant difference in the prob-
ability of selling directly to consumers across farm sizes. This
result suggests farms of all sizes include direct-to-consumer
sales in their marketing portfolio. Even for medium-sized and
large farms, selling some portion of their sales directly to consu-
mers may help the farm to maintain its local branding and role in
the community, even as they market through other channels.

We also see that small and medium-sized farms are significantly
less likely to sell to retailers than large farms; on average the prob-
ability of selling directly to retailers is 16.7 percentage points lower
for small farms and 11.1 percentage points lower for medium-sized
farms relative to large farms (Table 2 and Fig. 2). Small and
medium-sized farms are also significantly less likely to sell to retai-
lers only relative to large farms (Table 3 and Fig. 9), and small
farms are significantly less likely to sell to both consumers and
retailers than large farms (Table 3 and Fig. 6). One reason for
this is that small and medium-sized farms may find it more diffi-
cult than large farms to maintain the consistent supply of local
food, as well as food safety and management standards, that are
often required by retailers (Monson et al., 2008).

We also find that small farms are significantly less likely to sell
directly to institutions; on average the probability of selling dir-
ectly to institutions is 1.9 percentage points lower for small
farms than for large farms (Table 2 and Fig. 3). Although the
magnitude of this difference is small, this result is consistent

with the research that shows barriers to entry into the
direct-to-institution marketing channel. These barriers are likely
to be similar to those encountered by small farms trying to sell
directly to retailers and may include meeting food safety require-
ments (Janssen, 2014), vendor bid systems and contracts that
lockout local producers (Starr et al., 2003) and other significant
transaction costs (Hardesty, 2008). Hardesty (2008) emphasized
the importance of farmer collaboration to increase institutional
purchases of local food. Feenstra and Ohmart (2012) showed
that local brokers, cooperatives and nonprofit-supported distribu-
tion operations played a vital role in delivering local food to
schools and institutions in a timely manner and assuming the
responsibilities and liabilities involved.

That said, it is medium-sized farms—and not small farms—that
we find are more likely to sell directly to intermediaries; on average
the probability of selling directly to intermediaries is 23.1 percentage
points higher for medium-sized farms than for large farms (Table 2
and Fig. 4). Interestingly, the effect is small, negative and not sig-
nificant for small farms relative to large farms, suggesting that
the importance of sales directly to intermediaries is unique to
medium-sized farms (Table 2 and Fig. 4). Selling through an inter-
mediary may allow medium-sized farms to lower their transaction
costs without having to meet the scale requirements of some buyers.
Indeed, Low et al. (2015) found that for medium-sized farms, selling
through intermediary marketing channels (which included
direct-to-retailer, direct-to-institution, direct-to-intermediary in
that particular study) generated larger revenues than selling direct
to consumers. However, the fact that small farms are not also selling
more to intermediaries than large farms suggests a possible area of
opportunity, both for intermediaries and for small farms. For all
results related to intermediaries and institutions, it should again

Fig. 10. Relationship of characteristics to probability of selling directly in other channel combinations.
Note: *p < 0.10, **p < 0.05, ***p < 0.01.
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be noted that USDA NASS has data reliability concerns regarding
these two categories but suggested they were appropriate to separate
for this estimation.

Farm type

The results shown in Table 2 and Figure 1 confirm our hypothesis
that vegetable producers and fruit and nut producers are signifi-
cantly more likely to sell directly to consumers than farms that
do not produce and market these crops. On average the probabil-
ity of selling directly to consumers is 35.4 percentage points
higher for vegetable producers and 11.4 percentage points higher
for fruit and nut producers than for farmers that do not produce
and market each of these crop types, respectively (Table 2 and
Fig. 1). These results are not surprising, as consumers associate
direct-to-consumer marketing channels (e.g. farmers markets
and CSAs) with fresh produce. Farms producing and selling vege-
tables are significantly more likely to sell directly to consumers
only (Table 3 and Fig. 5) and to both retailers and consumers
(Table 3 and Fig. 6) and significantly less likely to sell directly
to local intermediaries (Table 2 and Fig. 4, Table 3 and Fig. 7).
These results suggest barriers (e.g. product perishability) for vege-
table producers wishing to sell to intermediaries and bear further
exploration in future research. When choosing a combination of
marketing channels, vegetable producers and fruit and nut produ-
cers are also significantly more likely to choose marketing combi-
nations other than the five most common (Table 3 and Fig. 10).

We also find that farms raising and selling livestock and animal
products are significantly more likely to sell directly to consumers
and significantly less likely to sell directly to retailers than farms
who do not sell these products; on average the probability of selling
directly to consumers is 12.7 percentage points higher and the
probability of selling directly to retailers is 8.6 percentage points
lower for livestock/animal product producers relative to producers
who do not produce these products (Table 2, Figs. 1 and 2).
Livestock and animal product producers are also significantly
more likely to sell to consumers only (Table 3 and Fig. 5) and sig-
nificantly less likely to sell to retailers only than farmers who do not
produce these goods (Table 3 and Fig. 9). Livestock producers may
have significant challenges selling directly to retailers due to issues
related to scale, food safety, food processing and other product
requirements. For example, some retailers will buy a whole carcass
(e.g. larger grocers with butcher shops), while others (e.g. restau-
rants) may insist on case-ready cuts. Meeting retailer specifications
may require additional expertise and significant investments in spe-
cialized equipment, such as packaging machines (Gwin et al., 2013).

Farm location

Contrary to our hypothesis, we find no evidence that farms
located in metro and metro-adjacent counties are more likely to
sell directly to consumers relative to farms located in remote
rural counties (Table 2 and Fig. 1). Previous studies have shown
that urban location increases income from direct sales (Gale,
1997; Govindasamy et al., 1999; Brown et al., 2006) and have sug-
gested that the availability of farmland, cost and quality of labor
may drive location decisions of farms with direct sales (Low
and Vogel, 2011). However, we find that the level of urbanization
(as measured by the rural-urban continuum variables noted
above) does not impact farmers’ decisions to participate in any
of the direct marketing channels. Our results suggest that as the
market for local foods has matured, participation in direct sales

may no longer be determined by proximity to cities. Another pos-
sible reason for this lack of result is that our categorization of rural
and urban regions (using RUCC) is not a very good metric for
urbanization. However, this is a very commonly-used metric in
the related literature (see, e.g. Ahearn and Sterns 2013; Bauman
et al., 2018, or Low and Vogel 2011).

Relative to farms located in the Midwest, farms in the South,
Southwest and Southeast are significantly less likely to participate
in direct sales to consumers; on average the probability of a farm
selling directly to consumers is 23.6 percentage points lower for
farms located in the South, 21.6 percentage points lower for
farms located in the Southwest and 13.7 percentage point lower
for farms in the Southeast relative to farms in the Midwest
(Table 2 and Fig. 1). Farms located in the South are also signifi-
cantly less likely to sell directly to retailers than farms located in
the Midwest (Table 2 and Fig. 2). However, we do find that farms
located in the South, Southwest, Southeast and Plains are signifi-
cantly more likely to sell directly to local intermediaries (Table 2
and Fig. 4) and farms in several of these regions are also signifi-
cantly more likely to sell directly to intermediaries only (Table 3
and Fig. 7). These regional differences may be due to the differing
structure of supply chains (King et al., 2010) and lower popula-
tion density (Timmons and Wang, 2010) in the noted regions.

Farmer characteristics

Turning to farmer characteristics, we find that beginning farmers
(farmers with 10 or fewer years of experience) are significantly
more likely to sell directly to consumers than experienced farm-
ers, as expected; on average the probability of selling directly to
consumers is 11.3 percentage points higher for a beginning
farmer than for an experienced farmer (Table 2 and Fig. 1).
Unexpectedly, we also find that beginning farmers are signifi-
cantly more likely to sell to retailers; on average the probability
of selling directly to retailers is 7.7 percentage points higher for
a beginning farmer than for an experienced farmer (Table 2
and Fig. 2). Similarly, we see that beginning farmers are signifi-
cantly more likely to sell directly to both retailers and consumers
than more experienced farmers (Table 3 and Fig. 6). These unex-
pected results relating to retailers could be due to beginning farm-
ers’ relationships with restaurants; restaurants are included with
grocers in the retail category. Beginning farmers are also signifi-
cantly less likely to sell directly to intermediaries, as expected
(Table 2 and Fig. 4). This result supports the idea that barriers
to entry in the intermediary channel may be high for beginning
farmers.

Several other interesting results emerged among our control
variables. First, farms that have more experience selling directly
are significantly more likely to sell directly to intermediaries
and less likely to sell directly to consumers, although the magni-
tude of these effects is small; on average, the probability of selling
directly to intermediaries is 4 percentage points higher for a farm
with ten additional years selling directly (Table 2 and Fig. 4). This
result suggests that selling to intermediaries may present a more
stable marketing channel in the long run. However, the age of
the operator works in the opposite direction; on average, the
probability of selling directly to intermediaries is 4 percentage
points lower for a farm operator with ten additional years of
age (Table 2 and Fig. 4). In addition, farmers who farm as a pri-
mary occupation are significantly more likely to sell to retailers
(Table 2 and Fig. 2). These farmers are likely to have more time
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than farmers who work other jobs to develop the necessary rela-
tionships to work with retailers.

Conclusions

In this work, we consider the farm and farmer characteristics
related to US farmers’ direct marketing channel choices using bin-
ary and multinomial logit models. Some of our results corroborate
previous findings related to direct marketing strategies by US
farmers. For example, we find that farm size has a strong relation-
ship to direct marketing channel choice, with small farms being
more likely to sell directly to consumers and medium-sized
farms more likely to sell to intermediaries, and both less likely
to sell to retailers (including restaurants) than large farms. Also,
in line with previous literature, we find that beginning farmers
are more likely to participate in direct-to-consumer channels.
However, we also find that beginning farmers are more likely to
participate in retail channels, which was an unexpected and inter-
esting result. Other interesting and unexpected results include our
finding farmers producing and marketing livestock sell consider-
ably less to retailers, while farmers producing and selling vegeta-
bles sell considerably less to intermediaries. In both cases, our
results suggest potential barriers to producers, potentially due to
issues such as food safety, perishability and economies of scale.
Also surprisingly, we find no relationship between direct market-
ing channel choice and proximity to urban centers.

As the landscape of direct marketing changes, it is important
for food system stakeholders to understand those changes so
they can make informed decisions about marketing strategies
and local food system investments. In this work, we contribute
to this effort by providing an updated analysis of factors relating
to direct-to-consumer marketing channel choice. We also iden-
tify key factors relating to the choice of other direct marketing
channels that were somewhat surprising. Further study will be
needed to better understand the drivers of these more surprising
relationships and their implications for local food system
stakeholders.
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