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Introduction: The food justice movement focuses on resolving food system 
inequalities, including, but not limited to, income, ethnicity, and race differences 
related to household access to food, farmer access to markets, and the fair 
treatment of farmworkers. Previous studies have focused on food system 
inequalities from the consumer demand side, but only a few studies have focused 
on the role farmers play in creating more equitable food systems. An example of 
a market model aiming to fulfill various missions of the food justice movement is 
Fresh Stop Markets (FSMs). FSMs aggregate food from local farmers and sell shares 
on a sliding scale based on consumers’ income. Lower income households pay 
less than higher-income households for the same food. A vital component of this 
market concept is farmers’ willingness to sell produce through FSMs.

Methods: We used data from a 2020 survey of Tennessee and Kentucky fruit and 
vegetable farmers and the double-bounded dichotomous choice contingent 
valuation approach to assess farmers’ willingness to sell produce through 
FSMs when faced with a price discount scenario. A probit regression was used 
to investigate the factors correlated with farmers’ willingness to sell produce 
through FSMs.

Results and discussion: Results suggest gross farm revenue, farmer age, 
education, experience selling produce through farmers markets, and running 
programs on the farm to educate communities about sustainable agriculture and 
food systems are associated with farmers’ willingness to sell produce through 
FSMs.

Conclusion: Farmer and farm business characteristics, as well as prior experience 
running education programs on the farm related to sustainable agriculture and 
food systems are important factors to consider when trying to engage farmers 
willing to sell produce through FSMs.
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1. Introduction

Previous studies have described the mission of the food justice 
movement as one that aims to restructure food systems to address 
societal inequality and disparity issues (Gottlieb and Joshi, 2010). 
When addressing food systems, some define the food justice 
movement in combination with ecological and economic sustainability 
and social justice (Alkon and Agyeman, 2011). Others have 
emphasized the existence of racial and economic inequalities through 
the food systems from production to consumption and ways to 
address these inequalities (Alkon and Mares, 2012). In general, the 
food justice movement addresses various elements of the food system, 
including unequal access to fresh, nutritious, affordable, and culturally 
appropriate food among households, the wellness of farm workers, 
and the social, economic, and environmental sustainability of family 
farms, among other related elements (Gottlieb and Joshi, 2010; Alkon 
and Agyeman, 2011; Allen, 2016).

While the number of studies related to initiatives connected to the 
food justice movement in the context of local food systems has 
increased in the past two decades, the vast majority of these studies 
focus on strategies to increase consumer access to fresh fruits and 
vegetables at market outlets such as farmers markets, Community 
Supported Agriculture markets (CSAs), and food hubs (Quandt et al., 
2013; Cotter et al., 2017; Pershing and Hendrickson, 2017; Bradford 
et al., 2019; Hanson et al., 2019; Kaiser et al., 2020; McGuirt et al., 
2020; Kasprzak et al., 2021).

There are very few studies evaluating farmers’ experiences and 
involvement with initiatives connected to the food justice movement. 
The majority of these studies focus on farmers selling or willingness 
to sell produce to low-income consumers and the impact of these 
activities on the economic viability of their businesses (Pilgeram, 
2011; Pershing and Hendrickson, 2017; Hodgins and Fraser, 2018; 
Kaiser et al., 2020; Sitaker et al., 2020; Montri et al., 2021). These 
studies use farmer interviews to assess motivations and barriers to 
selling products through market outlets located in low-income areas 
or serving low-income communities. Limitations of these studies 
include the inability to generalize results from a small sample of 
farmer interviews (i.e., 12–27 farmers), and their focus on market 
outlets aiming to fulfill one goal of the food justice mission (e.g., 
increase low-income households’ access to farm-fresh products) but 
not multiple goals of the food justice mission.

Data from a 2020 survey of Tennessee and Kentucky fruit and 
vegetable farmers was used to assess farmers’ willingness to sell 
produce through Fresh Stop Markets (FSMs). FSMs are defined as a 
market outlet that addresses multiple aspects of the food justice 
mission. Specifically, FSMs address low-income, food-insecure (i.e., 
having unreliable or restricted access to adequate food due to 
individuals’ household-economic status or other social factors) 
households’ access to farm-fresh products, connecting small- and 
medium-sized, limited-resource farms to markets, and community 
engagement that promotes and supports sustainable agriculture, 
sustainable food systems, and healthy eating (Velandia et al., 2021). 
We  used the double-bounded dichotomous choice contingent 
valuation approach (Hanemann et al., 1991) as a reference to design a 
survey instrument aiming to assess farmers’ willingness to sell produce 
through FSMs. This approach allowed us to present realistic price 
discount scenarios survey respondents will face when selling produce 
through FSMs. A probit regression was then used to evaluate the 

factors correlated with farmers’ willingness to sell produce through 
FSMs at a price discount.

Some of the correlations evaluated with the probit regression 
included the correlation between willingness to sell produce through 
FSMs and activities that represent different levels of farmer 
engagement in terms of money and time investments (i.e., donating 
produce to food banks, providing low-income family discounts, 
participating as leaders or volunteers in organizations with a food 
justice mission, and running programs on the farm to educate the 
community about sustainable agriculture and food systems). For 
example, donating produce will imply low time and money 
investments as a third party coordinates the logistics of donations. In 
contrast, running an on-farm education program implies a higher 
investment from the farmers’ perspective than donating produce.

Farmers’ willingness to participate in initiatives connected to the 
food justice movement, specifically selling their products through 
market outlets with a food justice mission, such as FSMs, is critical for 
the success and long-term sustainability of these initiatives (Velandia 
et al., 2021). For the case of FSMs, understanding the profile of farmers 
and farm businesses that are more likely to be  interested in 
participating in FSMs is essential when evaluating the ability to engage 
farmers in FSMs and replicate this market model successfully.

1.1. FSMs background

FSMs is an example of an initiative supported by New Roots Inc., 
a non-profit organization covering various aspects of the food justice 
mission that depend heavily on farmer engagement (Velandia et al., 
2021). New Roots Inc. has successfully implemented this market 
model for more than 10 years with a great impact on the community 
they serve, providing access to fresh, healthy organic produce to 715 
families—a large percentage of these families are categorized as 
limited resources households-, and generating a revenue of $160,000 
for local farmers in 2021 (New Roots Inc., 2023). The longevity of this 
market model and the positive impact this market has had on 
Kentucky communities make this market model an attractive model 
to be replicated.

A FSM is a market occurring every 2 weeks, for 20 weeks, during 
the growing season at a specific location that provides local produce 
to customers on a sliding scale. This means that households receive 
access to the same amount of food at different costs based on their 
income. Therefore, higher-income households will pay a higher 
amount for a share (i.e., a box of fresh produce) than lower-income 
families so that these families can have access to fresh food at an 
affordable cost. Currently, there are eight FSMs, seven located in 
Louisville, Kentucky, and one located in New Albany, Indiana (New 
Roots, Inc., 2023).

On the production side, New Roots, Inc. tries to guarantee that fresh 
produce available for a FSM originates from small, limited-resource, 
minority farmers. New Roots, Inc. is responsible for all marketing 
efforts. Therefore, farmers have no costs associated with recruiting and 
maintaining buyers. Additionally, New Roots, Inc. is responsible for 
aggregating the food and delivering it to the markets to decrease the 
logistics burden for farmers. Finally, although there is no binding 
contract between the farmer and New Roots, Inc., farmers have a better 
understanding of the products they could sell through FSMs before the 
production season because New Roots, Inc. provides information about 
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the potential produce volume and kinds of produce a farmer could sell 
through the FSMs each season. This information and reduced marketing 
efforts associated with selling produce through FSMs reduce farmers’ 
risk associated with selling produce through other direct-to-consumer 
market outlets (e.g., farmers markets). Farmers who have sold produce 
through FSMs indicated that these market outlets are less labor-
intensive, entail lower marketing efforts, and allow them to move larger 
volumes of products compared to other outlets such as farmers markets 
and CSAs (Velandia et al., 2021). These benefits explain why farmers 
find this market outlet attractive even though they receive prices lower 
than those they receive for their products at other retail market outlets 
such as farmers markets. Three farmers providing more than 50% of the 
produce sold through FSMs to shareholders in 2019 indicated receiving 
prices between 20 and 30% below the prices they receive for produce 
sold through farmers markets and CSAs (Velandia et al., 2021).

2. Methods and materials

2.1. Data

The data used in this study is from a 2020 survey of Tennessee and 
Kentucky fruit and vegetable farmers conducted between February 
and May. The survey instrument was approved by the University 
of Tennessee Institutional Review Board (IRB) (UTK 
IRB-19-05601-XM).

The contact list of 961 farmers representing fruit and vegetable 
farms located in 32 counties across East Tennessee and 14 counties 
near the Lexington and Louisville, Kentucky areas used for this survey 
was obtained from the Tennessee and Kentucky Departments of 
Agriculture. The 14 Kentucky counties included in the survey were 
counties where FSMs are or were located, or counties that share 
boundaries with counties where FSMs are or were located. We assume 
that farms located in these Kentucky counties might have a better 
understanding of how FSMs work and, therefore, be more likely to 
provide useful information about their willingness or not to sell 
products through FSMs. We  acknowledge that the selection of 
counties to be included in the survey will impact the representativeness 
of the sample and our ability to generalize results from our analysis. 
In the results section, we discuss the representativeness of the sample 
used in this study.

The survey was a mixed-mode survey consisting of mail [paper] 
and web versions. A total of 245 Tennessee farmers for whom we had 
e-mail addresses received the web version of the survey between 
February and March 2020. Those Tennessee farmers for whom 
we only had mailing addresses and not e-mail addresses (i.e., 58) and 
those who did not complete the web version of the survey by April 
2020 (i.e., 222) received a mail version of the survey. A mail version 
was also sent to all Kentucky farmers (i.e., 658) in the contact list since 
we only had mailing address information for these farms. A total of 
161 farmers from the 961 farmers included in the contact list 
completed the survey. This represents a 17% response rate.

2.2. Survey

The survey included questions related to farmer engagement with 
food justice activities, including donating produce to food banks, 

providing low-income family discounts, participating as leaders or 
volunteers in organizations with a food justice mission, and running 
programs on the farm to educate the community about sustainable 
agriculture and food systems.

The survey also included questions related to farmers’ willingness 
to sell produce through FSMs, market outlets they used, and farmer 
and farm business characteristics (e.g., farmer age, education, gross 
farm revenue). A copy of the survey instrument is available from the 
authors upon request.

Only farmers who have never sold produce through FSMs were 
asked about their willingness to sell produce through FSMs. Before 
eliciting respondents’ willingness to sell produce through FSMs, 
we provided the following information:

“Imagine that you had the choice to sell produce through Fresh 
Stop Markets. This market outlet has the following characteristics:

 1. Fresh Stop Markets representatives communicate with the 
farmers about items needed for the market. They are 
responsible for aggregating the food and delivering it to the 
markets to decrease the logistics burden for farmers.

 2. A non-profit organization is responsible for all marketing 
efforts. Therefore, farmers have no costs associated with 
recruiting and maintaining shareholders.

 3. The mission of this market is to give low-income, food-insecure 
families access to fresh, healthy foods.

 4. There is no binding contract between the farmer and the 
non-profit organization coordinating this market opportunity, 
but this organization provides information about the potential 
produce volume and kinds of produce a farmer could sell 
through the Fresh Stop Markets.”

The double-bounded dichotomous choice contingent valuation 
approach (Hanemann et al., 1991) was used as a reference to assess 
farmers’ willingness to sell produce through FSMs. The method 
involves presenting respondents with two bids, in this case, two price 
discount scenarios. The second bid or price discount scenario is 
contingent on the response to the first bid or price discount scenario. 
If the respondent answers “yes” to the first bid or price discount, a 
second bid or price discount higher than the first one is presented to 
the respondent. If the respondent says “no” to the first bid or price 
discount, then a second bid or price discount lower than the first one 
is presented to the respondents. Our approach differs from the double-
bounded dichotomous choice contingent valuation approach in that 
all respondents were presented with the same initial bid or price 
discount instead of randomly assigning various price discounts 
among respondents.

The approach used in this study allowed us to assess farmer 
willingness to sell produce through FSMs under realistic market 
conditions, specifically price discounts over retail prices of anywhere 
between 20 and 30%. All respondents were initially asked if they were 
willing to sell to FSMs at a 25% price discount (i.e., prices paid are 25% 
below retail prices). Next, respondents were presented with a second 
possible price discount based on their response to this initial price 
discount. Those who responded yes to the 25% discount were asked if 
they would be willing to sell produce through FSMs at a 30% price 
discount. Those who responded no to the 25% discount were asked if 
they would be willing to sell produce at a 20% price discount (see 
Figure  1). The 20–30% price discount scenarios presented to 
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respondents were created using information from interviews 
we  conducted with the executive director of New Roots Inc. 
(organization coordinating FSMs) and three farmers who were selling 
produce through FSMs and who were providing more than 50% of the 
produce sold by FSMs to customers in 2019. The executive director of 
New Roots Inc. provided information about the value of a FSM share 
based on prices paid to farmers. All farmers we  interviewed were 
using community supported agriculture (CSA) as a marketing 
strategy, and therefore, we asked them to indicate the value of their 
CSA shares. We estimated the difference between the value of the FSM 
shares and the value of the farmers’ CSA shares. This information was 
used to determine the percent price discount scenarios presented to 
survey respondents.

We created a variable that captures farmers’ willingness to sell 
produce at prices between 20 and 30% below retail prices. Similar to 
Rihn et  al. (2023), we  coded producer responses regarding their 
willingness to sell produce at a price discount scenario between 20 and 
30% into a binary variable. Our single binary indicator of willingness 
to sell takes a value of one for respondents who responded Yes-Yes, 
Yes-No, or No-Yes, or Yes to at least one of the price discount scenarios 

presented in Figure 1. Those who selected no (i.e., No-No) in all price 
discount scenarios are, in general, those who are not interested in 
selling produce through FSM at any price discount of 20% or above.

When creating our single binary variable indicator, we noticed 
only six respondents indicated that they were not willing to sell 
produce through FSMs at a 25% price discount level but were willing 
to sell produce through FSMs at a 20% price discount level (see 
Figure 1). When considering these six respondents as unwilling to sell 
produce through FSM, we ignore that we have additional information 
indicating they were interested in selling produce through FSM when 
faced with a 20% discount scenario. Because we  had very few 
observations in the No-Yes category, we  wanted to ensure these 
observations belonged to the category representing respondents 
willing to sell produce through FSMs. We  tested for statistically 
significant differences between the characteristics of those who 
indicated a willingness to sell produce at a 20% price discount level 
(i.e., No-Yes) and the characteristics of the respondents who indicated 
they were willing to sell produce at a 25% (i.e., Yes-No) or 30% (Yes-
Yes) price discount level. Overall, these subsamples were similar. These 
results further justify the way we  coded responses to create our 
willingness to sell variable.

2.3. Variables hypothesized to influence 
willingness to sell produce to FSM

A list of the variables capturing respondent and farm 
characteristics hypothesized to influence willingness to sell produce 
through FSMs, as well as their definitions, hypothesized signs, and 
descriptive statistics, are included in Table 1.

In this study, we assumed that a farmer’s decision to sell produce 
through FSMs is not only related to reducing risks associated with 
the uncertainty of marketing fruits and vegetables and maintaining 
or improving these farms’ economic viability but also to farmers’ 
values, goals, and motivations for farming (Kaiser et al., 2020; Sitaker 
et  al., 2020; Montri et  al., 2021). For example, previous studies 
suggest that farmers’ interest in serving low-income communities 
and the ability to promote sustainable agriculture, sustainable food 
systems, and healthy eating through community engagement could 

FIGURE 1

Price discount scenarios presented to respondents to assess their 
willingness to sell produce through FSMs.

TABLE 1 Regression sample dependent and explanatory variables’ description and summary statistics (n  =  92).

Variable Description Hypothesized 
sign

Mean

yi = 1 if the respondent is willing to sell produce to FSMs; 0 otherwise 0.619

Age Respondent’s age in years − 58.413

Education = 1 ≥ bachelor/graduate degree; 0 otherwise +/− 0.641

Farmers market = 1 farmer sold produce through farmers markets in 2019, 0 otherwise +/− 0.663

Farm_revenue = 1 if annual gross farm revenue was ≥ $25,000 in 2019; 0 if gross farm revenue was <$25,000 − 0.293

Low_Income Household_Price = 1 if farmer offers a price discount to low-income households; 0 otherwise + 0.174

Donate = 1 if farmer donates produce to food banks; 0 otherwise + 0.554

Edu. Programs = 1 if farmer runs education programs to educate the community about sustainable agriculture 

and food systems; 0 otherwise

+ 0.228

Leader = 1 if a farmer has been involved as a leader or volunteer in an organization with a food justice 

mission; 0 otherwise

+ 0.261
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be related to farmers’ participation in market outlets aiming to fulfill 
at least one of the food justice missions (Kaiser et al., 2020; Sitaker 
et al., 2020).

We captured farmer values, goals, and motivations for farming 
through variables indicating farmer engagement with food justice 
activities such as offering price discounts to low-income households 
(Low_Income_Household_Price), donating produce to a food bank 
(Donate), serving as a volunteer or leader in an organization with a 
food justice mission (Leader), and offering on-farm, agricultural 
education programs to communities (Edu.Programs). Each of these 
variables captures different levels of engagement or investment in 
terms of time and money and is considered a non-monetary 
motivation for farmers’ willingness to participate in FSMs.

We expected that all variables described above (Low_Income_
Household_Price, Donate, Leader, and Edu.Programs) might 
positively correlate with farmers’ willingness to sell produce through 
FSMs. We  assumed that farmers offering price discounts might 
already have a price discount incorporated in the business plan that 
aligns with their values and motivations for farming, which gives them 
more flexibility to transition to selling produce through FSMs. 
Additionally, donating produce gives farmers an avenue to fulfill their 
goal of increasing low-household income access to fresh produce 
while at the same time giving them an alternative avenue to sell 
produce at discounted prices that otherwise will be donated to a food 
bank. Also, selling produce through FSMs could align with their 
values and goals related to participating as leaders and volunteers in 
organizations with a food justice mission. Finally, farmers running 
educational programs on their farms might perceive FSMs as an 
extension of their efforts to educate the community about sustainable 
food systems. Farmers already investing time and money in educating 
the community on sustainable food systems might be more committed 
to further any efforts to achieve the goals of the food justice mission 
in their communities.

We assumed that farm business characteristics could also 
be  correlated with farmers’ willingness to sell produce through 
FSM. Specifically, we  assumed that gross farm revenue (Farm_
revenue), as a measure of farm size, is negatively correlated with 
farmers’ willingness to sell produce through FSMs. The literature 
related to farmer participation in an Alternative Food Network (AFN) 
suggests that small farms might be more attracted to sell products 
through these networks, which FSMs could be classified as, because 
they might be more likely to have excess labor with a low opportunity 
cost (e.g., no job opportunities, lack of skills) such that farmers would 
be willing to participate in market activities with low returns (Corsi 
et al., 2018).

We assumed that farmer characteristics are correlated with 
farmers’ willingness to sell produce through FSMs. We specifically 
hypothesized that farmer age (Age), farmer education (Education), 
and farmer experience selling produce through farmers markets 
(Farmers_market) are correlated with farmers’ willingness to sell 
produce through FSMs.

We postulated that the farmers’ age is negatively correlated with 
farmers’ willingness to sell produce through FSMs. As suggested by 
previous studies, older farmers have shorter planning horizons and, thus, 
might be less likely to change or modify their production and marketing 
strategies (Walton et al., 2008; Zhong et al., 2016; Edge et al., 2018; Dong 
et al., 2019). On the other hand, we hypothesized that education could 
be positively but also negatively correlated with farmers’ willingness to 

sell produce through FSMs. We expect knowledge and information to 
affect farmer marketing or market outlet choice decisions (Pilgeram, 
2011; Zhong et al., 2016; Edge et al., 2018). Those decisions could be to 
sell but also to not sell produce through FSMs.

Finally, we expect farmers’ experience selling produce through 
farmers markets (Farmers_market) could be negatively or positively 
correlated with farmer willingness to sell produce through FSMs. On 
the one hand, price discounts over retail prices (e.g., farmers markets 
prices) might deter farmers from selling produce through FSMs. On 
the other hand, the potential reduced labor and costs associated with 
marketing produce through FSMs compared to farmers markets 
might motivate farmers to sell produce through FSMs.

2.4. Probit regression model

Survey respondents’ willingness to participate in FSMs is 
hypothesized to be  a function of farmers’ values, motivation for 
farming, and farmer and farm business characteristics as 
described below,

 yi i= +xi bb e  (1)

where yi captures willingness to sell produce through FSMs, and 
takes the value of one (yi = 1) if the respondent is willing to sell produce 
through FSMs at a price discount between 20 and 30% and takes the 
value of zero (yi = 0) otherwise; xi  captures all respondent and farm 
characteristics hypothesized to influence willingness to sell produce 
through FSMs (see the hypotheses section above); bb  represents all 
parameters associated with xi; and ei is the error term.

The probability of a farmer i willing to sell produce through FSM 
is defined as (Amemiya, 1981; Greene, 2012),

 
P y P y Pi i i i i=( ) = ³( ) = + ³( )*1 0 0| | |x x x xi ibb e

 
(2)

= ³ -( ) = - £( )P x Pi i i ie ei ix x xbb bb| |

= ( ) =F xibb Φ xibb( ) ,

where F .( ) is the cumulative distribution function for the random 
variable ei. We assume ei is normally distributed, and therefore Φ(.) is 
the cumulative normal distribution. Therefore, a probit regression is 
used to estimate the binary choice model described in Equation (2) 
(Amemiya, 1981; Greene, 2012).

In order to evaluate the association between the probability of a 
farmer willing to sell produce through FSMs and xi , we estimated 
the average marginal effects (Greene, 2012). The marginal effects 
allow us to evaluate whether there is a positive or negative 
association between the independent variables, the probability of a 
farmer’s willingness to sell produce through FSMs and the magnitude 
of this association. The marginal effect for a continuous variable k 
can be defined as,

 

¶ =( )
¶

= ( )Pr
. ,

y
x
i

k
k

1
f b

 
(3)
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where f .( ) is the probability density function for the normal 
distribution. For a discrete variable l the marginal effects can 
be defined as,

 Pr[y xi l= = -1 1| ] Pr[ y xi l= =1 0| ]  (4)

The probit regression and the associated marginal effects were 
estimated using the statistical software Stata version 18 
(StataCorp., 2023).

3. Results

3.1. Sample overview, representativeness, 
and descriptive statistics

There were 112 observations for analysis after eliminating survey 
responses of those who indicated not producing fruits and vegetables 
for sale in 2019 and those who were selling or had sold products 
through FSMs (i.e., 49). A total of 92 observations were used for the 
regression analysis after eliminating 20 observations due to 
missing values.

Similar to Velandia et  al. (2020a,b), we  assessed the 
representativeness of the Tennessee and Kentucky fruit and vegetable 
farms included in the regression sample by comparing the sample 
distribution of acres in fruit and vegetable production to the 
distribution of acres in vegetable production according to the 2017 
Census of Agriculture (USDA, 2022).

Figure 2 shows the distribution of Tennessee farms based on 
acres in fruit and vegetable production for the regression sample 

and the distribution of Tennessee farms based on acres in vegetable 
production according to the 2017 Census of Agriculture (USDA, 
2022). The distribution of farms for the regression sample followed 
closely the distribution of vegetable farms according to the 2017 
Census of Agriculture. The regression sample tends to 
underrepresent farms with less than 1 acre in vegetable production 
and slightly overrepresent farms reporting between 5 and 50 acres 
in vegetable production. The overrepresentation of medium-sized 
farms (i.e., 5–50 acres) could be explained by the fact that those 
farms might be in a better position to expand their market outlets 
based on the volume of fruits and vegetables they produce compared 
to those farms with less than 1 acre in vegetable production. They, 
therefore, might be more likely to be interested in responding to a 
survey assessing their willingness to participate in a new 
market outlet.

We evaluated the representativeness of the Kentucky farms 
included in the regression sample by comparing the average fruit and 
vegetable acres reported by the Kentucky farms included in this 
sample with the average acres in vegetable production for Kentucky 
farms according to the 2017 Census of Agriculture (USDA, 2022). On 
average, the Kentucky farms included in the regression sample are 
larger in size, based on acres in fruit and vegetable production (7 
acres), compared to the Kentucky vegetable farms according to the 
2017 Census of Agriculture (3.63 acres). Similar to the Tennessee 
farms included in the regression sample, operators of larger Kentucky 
farms might be more likely to respond to a survey exploring their 
participation in a new market outlet because they might be in a better 
position to expand their market outlets compared to operators of 
smaller farms.

The means of the dependent and all explanatory variables 
included in the regression analysis are presented in Table 1. More 

FIGURE 2

Percentage of Tennessee farms in each farm size category based on acres in vegetable production according to the 2017  U.S. Census of Agriculture 
and the probit regression sample.
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than half of the respondents (62%) indicated they were willing to sell 
produce through FSMs at a price discount of anywhere between 20 
and 30%. About 64% of the respondents included in the probit 
regression indicated having a bachelor’s degree or higher, and they 
were, on average, 58 years old. About 29% of the respondents reported 
more than $25,000 in annual gross farm revenue. More than half 
(66%) of the respondents reported selling produce through farmers 
markets in 2019.

More than half of the respondents (55%) included in the regression 
sample reported donating produce through food banks. About a fourth 
of the respondents (26%) indicated they had been involved with an 
organization with a food justice mission as a leader or volunteer, and 
also about a fourth of respondents (23%) indicated they run 
educational programs to educate the community about sustainable 
agriculture and food systems. Finally, 17% of the respondents indicated 
they offer price discounts to low-income households.

3.2. Probit regression results and marginal 
effects

Parameter estimates from the probit regression with the 
corresponding standard errors, statistical significance levels, average 
marginal effects, and diagnostic test results are presented in Table 2. 
We  only present the marginal effects associated with statistically 
significant parameters. The Wald test statistic evaluating the overall 
significance of the probit regression suggests at least one of the 
independent variables included in the regression is different than 
zero. The condition index (15.82) indicates there are no collinearity 
issues that could affect inferences from the estimated parameters 
(Belsley et al., 1980).

There were three variables negatively correlated and three 
positively correlated with the probability of a respondent’s willingness 
to sell produce through FSMs. The three variables negatively 
correlated with the probability of participating in FSMs were gross 
farm revenue (Farm_revenue), operator age (Age) and farmers 
serving or who have served as volunteers or leaders in an organization 
with a food justice mission (Leader). The three variables positively 
correlated with the probability of participating in FSMs were operator 
education (Education), experience selling produce through farmers 
markets (Farmers_market), and farmers running education programs 
to educate the community about sustainable agriculture and food 
systems (Edu.Programs).

These results suggested that older operators, those reporting more 
than $25,000 in gross farm revenue, and those who have been involved as 
leaders or volunteers in organizations with a food justice mission are less 
likely to be  willing to sell produce through FSMs at price discounts 
between 20 and 30% over retail prices. Respondents who reported annual 
gross farm revenue of more than $25,000 were 20% less likely to be willing 
to sell produce through FSMs. Those respondents who have been engaged 
as leaders or volunteers in an organization with a food justice mission 
were 23% less likely to be willing to sell produce through FSMs.

In contrast, the results suggest that farmers with a bachelor’s degree 
or higher, experience selling produce through farmers markets, and who 
run education programs on their farms related to sustainable agriculture 
and food systems are more likely to be willing to sell produce through 
FSMs. Respondents who had a bachelor’s degree or higher were 16% more 
likely to be willing to sell produce through FSMs. Also, respondents 

running education programs on their farms were about 31% more likely 
to be willing to sell produce through FSMs. Finally, respondents who 
indicated having experience selling produce through farmers markets 
were about 17% more likely to be willing to sell produce through FSMs.

4. Conclusions and discussion

Some of the results presented in this study are consistent with our 
hypotheses and align with findings from previous studies. Our results 
related to the negative correlation between age and willingness to sell 
produce through FSMs suggest that older individuals are less likely to 
be willing to change their marketing strategies by adding FSMs to the 
mix because they have a shorter planning horizon (Dong et al., 2019). 
Also, our results suggest small farms might be more attracted to selling 
produce through FSMs, which is consistent with previous studies 
evaluating farmers’ willingness to participate in Alternative Food 
Networks (AFN) (Corsi et al., 2018). Finally, findings related to farmers 
offering on-farm, agricultural education programs to communities 
suggest that the alignment of farmer values and motivation for farming 
with the goals of FSMs will positively affect their participation, as 
suggested by previous literature related to farmer participation in 
market outlets with a food justice mission (Kaiser et al., 2020; Sitaker 
et al., 2020). Specifically, respondents who are already investing time or 

TABLE 2 Parameter estimates from the bivariate probit regression.

Independent 
variables

Parameter 
estimates

Marginal 
effects

Constant 0.850

(0.817)

Age −0.023** −0.006

(0.012)

Education 0.592* 0.159

(0.306)

Farmers market 0.629* 0.169

(0.329)

Farm_revenue −0.751** −0.202

(0.373)

Low_Income_Household 

Price

−0.842

(0.529)

Donate 0.378

(0.327)

Edu. Programs 0.114** 0.306

(0.047)

Leader −0.865** −0.232

(0.040)

n 92

Wald test χ2 28.75***

Condition index 15.82

Values in parenthesis are robust standard errors. Statistical significance at the 10, 5, and 1% 
levels are indicated by *, **, and ***, respectively.
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money in running education programs on their farms are more likely 
to be willing to sell produce through FSMs.

The results related to farmers running on-farm educational 
programs might help communities interested in replicating the FSM 
model identify farmers likely to sell produce through FSMs in their 
communities. For example, incorporating on-farm education 
programs in the FSM model could add value to the model and help 
attract farmers willing to sell produce through FSMs.

The result associated with the negative correlation between 
respondent engagement as leaders or volunteers in organizations with a 
food justice mission is surprising and not consistent with our hypothesis. 
A potential explanation for this result is that farmers already investing 
time as leaders or volunteers in their communities might be less likely to 
sell produce through FSMs due to time constraints that prevent them 
from adding one more market outlet to their marketing strategies. They 
might also believe their time as leaders and volunteers already contribute 
to the food justice mission. Additionally, respondents with experience as 
leaders or volunteers in organizations with a food justice-related mission 
could have more insights about the challenges related to running and 
sustaining organizations or market outlets with a food justice-related 
mission (Velandia et al., 2021), which might deter them from considering 
market outlets with a food justice mission.

Results related to the positive correlation between farmer level of 
education and willingness to participate in FSMs suggest that more 
educated farmers might better understand the concept of food justice 
and better assess the impact of the price discounts they would 
be  facing when selling produce through FSMs on their farm 
businesses. The additional information might positively influence 
their decision to sell produce through FSMs. These farmers could 
be used as advocates of FSMs and as information sources for farmers 
interested in selling produce through FSMs.

Finally, results associated with farmers’ experience selling produce 
through farmers markets suggest, the potential for reducing marketing 
costs when transitioning from farmers markets to FSMs might motivate 
farmers to sell produce through FSMs. Farmers who understand the 
potential cost savings associated with transitioning from farmers markets 
to FSMs might also serve as information sources for farmers interested in 
selling produce through FSMs.

There are several limitations of this study that need to 
be acknowledged. The sample available for the probit regression used 
in this study was limited to specific regions in Tennessee and 
Kentucky. Therefore, we cannot confidently generalize the results and 
conclusions for this study and apply them to farmers located outside 
the geographic regions included in the regression sample. As a result, 
future research should focus on accounting for more farmers located 
in a much larger geographic area. Furthermore, future research 
should also determine the specific price discounts farmers are willing 
to accept for their produce when selling produce through FSMs. The 
survey design and methods used for this study did not allow us to 
assess willingness to accept estimates. Future studies could improve 
the survey design to allow for these estimates. These estimates will 
provide organizations interested in replicating the FSM model with 
valuable information regarding the specific price discounts farmers 
are willing to accept when attracting market suppliers. This 
information will help prevent these organizations from setting price 
discounts that could negatively impact farm net profits, and, 
therefore, farmer participation in FSMs.
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