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Abstract
We investigated two potential mechanisms facilitating local food procurement in schools, food
hubs, and funded farm to school policies. Using all three waves of the USDA’s farm to school
census,weassessed the factors that support schooldistricts thathave stated an intentionof begin-
ninga farmtoschoolprogram.Wefindthatneither foodhubsnor fundedpolicieshavean impact
on farm to school programming. Instead, it is large-scale farms that play a role in the farm to
school supply chain. Coupled with the positive impact of school size and receipt of increased
federal funding, this suggests that while both cost and transactional barriers impact school pro-
curement, currentpolicy solutionsare insufficient.This study improvesourunderstandingof the
role of facilitation mechanisms on farm to school implementation in the United States.
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Introduction

Farm to school programs have been touted as an opportunity to both support local agricul-
tural producers and increase healthy food consumption among children and young adults.
Though no formal definition exists, farm to school generally involves exposing students to
local agriculture and food through new curriculum, the serving of local products in meals
and snacks, or experiential activities such as farm tours, farmer visits, and school gardens.
While farm to school programs have been shown to provide a multitude of benefits, a variety
of both price and non-price barriers can impede implementation of these programs. Our
research addresses the efficacy of two types of mechanisms that support farm to school pro-
grams: food hubs and state-level funded policies. This study provides timely guidance to both
policy makers and agricultural stakeholders on how to best grow farm to school programs.

According to the United States Department of Agriculture (USDA), 10.5% of American
households were categorized as food insecure in 2019 (Coleman-Jensen et al. 2020), and
school lunches are an important source of nutrients and calories for food insecure children
(Ralston, Coleman-Jensen, and Guthrie 2017). For many students, including those from
the 84% of food insecure households whose children qualify for free or reduced-price
school lunches (Ralston, Coleman-Jensen, and Guthrie 2017), their healthiest meal will
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be provided at school (CDC 2021; Liu et al. 2021). Farm to school programs can play an
important role in this process as they are associated with improved student knowledge of
nutrition, an increased willingness to try new fruits and vegetables, and a potential expan-
sion of produce consumption (Neff, Merrigan, and Wallinga 2015; Prescott et al. 2020).

While all school meals must comply with federal nutritional guidelines, limited evi-
dence suggests that meals incorporating local foods have increased and more varied levels
of fresh vegetables (Gibson et al. 2014; Nicholson et al. 2014), though the research on
whether that translates into healthier consumption is mixed (Taylor and Johnson
2013). Studies have varied on whether farm to school programs lead to increased produce
consumption (Rauzon et al. 2010; solely increased vegetable consumption (Moss et al.
2013; Jones et al. 2015; Kropp et al. 2018; Hartson et al. 2021) or have no discernible
impact (IATP 2012; Ignasiak and Peterson 2020). Several studies have suggested that
the positive change in produce consumption may be reserved for those with the lowest
baseline consumption levels (Smith et al. 2012; Bontrager Yoder et al. 2014). These differ-
ing results not surprising as a variety of distinct activities can be categorized as farm to
school (Berlin et al. 2013), and there is large variation in study quality and design
(Taylor and Johnson 2013). Beyond produce consumption, lunches prepared with local
products are associated with improvements in the nutritional quality of overall calories
consumed, with shifts toward protein and whole grains and away from fats (Gibson
et al. 2014), a pattern that increases with the length of the program (Bontrager Yoder
and Schoeller 2014). The impact on plate waste is also mixed, as one USDA study sug-
gested schools with farm to school programs exhibited less waste (Fox et al. 2019) while
another observed local food being wasted more, though this was inversely related to the
length of time of the program (Bontrager Yoder, Foecke, and Schoeller 2015).

The research on other potential benefits of farm to school programs paints a clearer
picture. Students appear to have improved knowledge of nutrition, healthy behaviors,
and the benefits of fruit and vegetable consumption (Rauzon et al. 2010; Bevan, Vitale,
ad Wengreen. 2012; Moss et al. 2013; Bontrager Yoder et al. 2014; Ignasiak and
Peterson 2020; Hartson et al. 2021). More positive attitudes and willingness to try new
fruits and vegetables have been reported both at school and home (Godfrey 2010;
Bontrager Yoder et al. 2014; Gibson et al. 2014; Izumi et al. 2015; Jones et al. 2015;
Thompson and Narciso 2017). School gardens specifically are associated with improved
engagement and academic achievement (Klemmer, Waliczek, and Zajicek 2005; Smith
and Motsenbecker 2005; Berezowitz, Bontrager Yoder, and Schoeller 2015). On a commu-
nity level, farm to school programs can positively impact the local economy (Tuck et al.
2010; Kane et al. 2011; Bauman and Thilmany McFadden 2017), lead to increased employ-
ment (Kluson, 2012; Pesch and Bhattacharyya 2014; Holland et al. 2015; Roche et al. 2016;
Christensen, Jablonski, and O’Hara 2017) and provide revenue streams for individual
farmers (Izumi, Wright, and Hamm 2010; Long et al. 2021).

In recognition of these benefits, a variety of federal programs exist to support farm to
school programming. The 2008 Farm Bill first allowed for a geographic preference in
school food procurement to support locally grown unprocessed produce (USC 2011).
While the 2004 Child Nutrition Reauthorization Act initially created a federal farm to
school program, it was not until the 2010 Healthy, Hunger-Free Kids Act that a grant pro-
gram was actually funded within the USDA, leading to the disbursement of $40 million in
funding between 2013 and 2019 (Bobronnikov et al. 2021). Farm to school programs have
seen tremendous growth throughout the United States, and local food procurement in
schools has increased 55% between the 2011–2012 and 2013–2014 school years (USDA
2015). However, due to both price and non-price barriers, more than 50% of school dis-
tricts do not currently have a farm to school program (USDA 2021). Specifically, there is a
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perception that locally grown food is more expensive, and procurement can require school
food service directors to partner with a variety of nontraditional distributors (including
purchasing directly from producers).

An important driver of the successful implementation of a farm to school program is
the presence of an enthusiastic and dedicated “champion,” usually a food service director,
who is willing to overcome these procurement barriers (Bagdonis, Hinrichs, and Schafft
2008; Schafft, Hinrichs, and Bloom 2010; Janssen 2018). While this characteristic is not
readily measurable in quantitative data, the Farm to School census does ask school food
authorities about their intention of beginning a farm to school program. Our study assesses
the impact of two potential mechanisms that could support these individuals by addressing
price and non-price barriers and facilitating local food procurement in schools. Food hubs,
which the USDA defines as “a centrally located facility with a business management struc-
ture facilitating the aggregation, storage, processing, distribution, and/or marketing of
locally/regionally produced food products,” can promote local food procurement by
reducing the burden on schools that would otherwise need to source from multiple pro-
ducers. While case studies suggest that food hubs can support farm to school programs
(Roche, Conner, and Kolodinsky 2015), this potential relationship warrants further study
(Schafft, Hinrichs, and Bloom 2010). Farm to school policies, which can include grant pro-
grams or increased funding for school meals, serve to mitigate the increased costs of local
food procurement. In essence, food hubs address non-price transactional barriers in the
farm to school supply chain while funded policies focus on cost concerns. We will be test-
ing whether these facilitation mechanisms impact the implementation of a farm to school
program in schools across the U.S among those districts that have stated an intention of
beginning a program.

The remainder of our paper proceeds as follows. We begin by reviewing the literature
on farm to school programs and the corresponding role of state policies and food hubs. We
then discuss our data set, cleaning process and economic model. Our analysis concerns
school districts that had previously expressed an interest in initiating a farm to school pro-
gram in order to identify what factors facilitated program creation in schools that want to
begin a program but may face barriers to implementation. Using the 2013, 2015, and 2019
waves of the USDA’s national Farm to School Census, we find that touted facilitation
mechanisms of food hubs and state policies do not impact farm to school programming.
Instead, it is the largest-scale agricultural operations that have the greatest impact on pro-
gram initiation, which may be at odds with the goal of using farm to school sales as a way
of improving the profitability of small farms. However, this relationship may be changing
over time.

Literature

School food service directors have identified a variety of benefits to local food procure-
ment, including supporting local farmers and the economy (Gregoire and Strohbehn
2002; Starr et al. 2003; Izumi, Alaimo, and Hamm 2010; Motta and Sharma 2016),
improved freshness and quality (Gregoire and Strohbehn 2002; Izumi, Alaimo, and
Hamm 2010; Motta and Sharma 2016), the ability to purchase smaller quantities
(Gregoire and Strohbehn 2002), perceived food safety benefits (Gregoire and Strohbehn
2002), and the support of environmentally sustainable practices (Starr et al. 2003).
Food service buyers also noted that in addition to providing nutritious produce, when stu-
dents interacted with farmers as they delivered produce it increased their interest in con-
suming these products (Izumi, Alaimo, and Hamm 2010).
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Despite these perceived benefits, schools have cited both financial and non-financial
barriers to procuring local food, including seasonal availability (Gregoire and
Strohbehn 2002; Low et al. 2015; Motta and Sharma 2016), consistency of quality and vol-
ume (Gregoire and Strohbehn 2002), a preference for partially processed produce (Motta
and Sharma 2016), and a need to work with multiple vendors (Low et al. 2015). While local
food premiums were viewed as a barrier to procurement, local food was often priced com-
petitively with conventional produce, though at times lower or higher depending on the
season and product (Izumi, Alaimo, and Hamm 2010; Motta and Sharma 2016). In fact,
school food directors stated that relationships with farmers allowed for discount purchases
of excess products, but buying locally grown required additional effort and time (Izumi,
Alaimo, and Hamm 2010). Overall, these findings suggest that both price and non-price
barriers must be considered when assessing the farm to institution supply chain.

Marketing mechanisms such as food hubs can help reduce barriers to local food pro-
curement. However, participation in these Value Based Supply Chains (VSBCs) that con-
nect local producers to institutions and customers requires strong partnerships (Dimitri
and Gardner 2018) and rely on communication flow between parties (Feenstra et al. 2011;
Feenstra and Hardesty 2016; Dimitri and Gardner 2018), leading to a more complex sup-
ply chain structure and composition. In a case study of a Santa Barbara food hub that
facilitated local food procurement for the University of California, Cleveland et al.
(2014) found that these successful partnerships led to the university procuring over
60% of its produce locally, but that it was a multiple-year effort with significant logistical
challenges early on. Thus, while food hubs have the ability to overcome some of the logis-
tical challenges of transacting directly with farmers, they may still not sufficiently replicate
the ease of coordinating with traditional suppliers.

Prior research on farm to school programs has found that both school and county dem-
ographics impact their availability. Studies can generally be split into two categories: those
that look at the probability of having a farm to school program and those that identify
predictors of total expenditures. Variables that were positively related to the presence
or continuation of a farm to school program included school size (O’Hara and Benson
2017; Botkins and Roe 2018; Bonanno and Mendis 2021), local agricultural production
(O’Hara and Benson 2017), the proportion of local farms that participated in direct-
marketing (Botkins and Roe 2018), the number of farmers’ markets (Botkins and Roe
2018), the percent of students that are Hispanic or Black (Botkins and Roe 2018), the pro-
portion of nearby schools that already had a farm to school program (Botkins and Roe
2018), and being in a more urban location (Botkins and Roe 2018). Variables that had
a negative relationship to the presence of a farm to school program included the county
poverty rate (O’Hara and Benson 2017), the percent of students eligible for reduced or free
school lunch (O’Hara and Benson 2017), local milk prices (Botkins and Roe 2018), and
student expenditures (Bonanno and Mendis 2021). There were slightly different results
when it came to local food expenditures as positive factors included the county population
(O’Hara and Benson 2017), school size (O’Hara and Benson 2017), the percent of students
eligible for reduced or free school lunch (Christensen et al. 2017; O’Hara and Benson
2017), and the breadth of a school’s definition of local, while the county poverty rate still
had a negative impact (O’Hara and Benson 2017). Thus, while more impoverished schools
may be less likely to begin a farm to school program, those that do are able to spend more
funds on local procurement. Ralston, Coleman-Jensen, and Guthrie (2017) found that
school districts were more likely to serve local food daily if they were larger, or in more
educated or urban counties, and less likely if they had low levels of fruit and vegetable
acreage nearby or had high student expenditures. Our analysis includes these relevant
school and county-level variables.
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Prior studies have also looked at the relationship between facilitation mechanisms and
farm to school programs. Though federal programs provide funding on a national level,
states differ in their creation and implementation of policies. Schools located in states with
farm to school legislation were more likely to have farm to school programs (Schneider
et al. 2012; Nicholson et al. 2014; McCarthy, Steiner, and Houser 2017), as were those
in states with a greater number of policies (Ralston, Coleman-Jensen, and Guthrie
2017). In Vermont, schools receiving state grant funding were more likely to both have
a farm to school program and implement local procurement (Roche, Conner, and
Kolodinsky 2015). However, Bonanno and Mendis (2021) found little relationship
between farm to school policies and continuation of a farm to school program, though
coordinators had a positive impact. While 41 states have enacted a farm to school policy
or resolution, only 25 of them include a funded position or program (NFSN and CAFS
2019). Our study will differentiate between funded and non-funded policies when assess-
ing their efficacy. Though nontraditional supply mechanisms such as food hubs may have
a positive impact on the prevalence of farm to school programs (Botkins and Roe 2018),
schools that relied on traditional distributors for local procurement were able to purchase
more local foods (Christenson et al. 2017; Fitzsimmons and O’Hara 2019; Plakias, Klaiber,
and Roe 2020). However, food hubs can supply large distributors in addition to schools
directly (Colasanti et al. 2018).

Data processing and analysis

To investigate school districts’ probability of following through on stated intentions to
begin a farm to school program, we developed a logistic model. The log odds of the binary
participation decision are estimated as:

ln
p

1 � p
� β0 � β1 � FoodHubs� β2 � Policy� βSXS � βLXL � ϕF � ε

where p is the probability that the dependent variable equals 1. Our dependent variable,
Follow Through, denotes whether a school that stated an intention to begin a farm to
school program in the census actually did so. Our primary variables of interest are the
facilitation mechanisms of food hubs and farm to school policies. XS is a vector of
school-level variables, including size and food expenditures. XC is a vector of county-level
locational variables such as agricultural characteristics and household demographics. ϕF

represents region-level fixed effects, and the residual error is clustered by state.
Our farm to school data comes from USDA’s Farm to School Census, which asked

school food service directors about their farm to school activities. There have been three
waves of the census. The first, in 2013, asked about the 2011–2012 school year, while the
second, in 2015, asked for data from 2013–2014, and the most recent, in 2019, covers
2018–2019. We primarily use results from the 2015 wave, which also includes matched
data from the Common Core of Data for the school year 2013–2014, and the 2019 wave.
In the survey school districts were asked whether they conducted farm to school activities
in the prior year, began activities in the current year, planned to start activities in the
future, or did not intend to begin farm to school programming. For 2015, Follow
Through represents whether school districts who replied that they “plan to start farm
to school activities in the future” in the 2013 F2S survey had created a farm to school pro-
gram at the time of the 2015 survey. Similarly, in 2019 a school district is assigned Follow
Through equal to 1 if the school district had stated an intention to begin activities in the
2015 survey and had “followed through” on this by the 2019 survey. As a sub-analysis, we
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denote whether a school has begun local food procurement if they use local products in
their breakfast, lunch, or snack programs.

Our main variables of interest are the availability of funded farm to school policies and
food hubs. The specifics of farm to school policies for each state come from the State Farm
to School Policy Handbook, which was created by the National Farm to School Network
and Vermont Law School and funded by the USDA (NFSN and CAFS 2019). This guide
characterizes policies based on whether they establish a farm to school coordinator, appro-
priate state funding, create a grant program, develop a reimbursement or incentive system,
establish a statewide farm to school program, encourage local preference in procurement,
support food or agricultural educational activities, create a state directory of interested par-
ties, develop a pilot program or working group, create a promotional program, or intro-
duce a resolution. We focus on policies that provide schools with funding and define a state
as having a funded farm to school policy (Funded Policy) if it had either an appropriation,
grant, or reimbursement policy. Appropriation policies allocate money to farm to school
programs, grant programs authorize funds specifically for that purpose, and reimburse-
ment policies provide schools with additional per-meal funds for including local foods
in school meals. For the 2015 analyses, we only included policies launched before 2014,
as only these would have impacted school decisions by the 2015 F2S Census, while for
2019 we added policies implemented prior to 2017. Data on food hubs come from the
USDA’s Agricultural Marketing Service. As not all food hubs may advertise through this
resource, we augmented this list by performing manual Google searches of the terms food
hub�state for all states and D.C. For 2015, our food hub variable (Food Hubs) indicates
solely how many food hubs existed in a state before 2015, while for 2019 it is the number of
food hubs that were established before 2019.

To control for school resources, we included total school system expenditures (Total
Expense), total expenditures on food service (Food Expense), and food service revenue from
the federal government (Federal Food Revenue). As these variables were only available in
the 2013 data set, we matched the 2013 and 2015 Farm to School census data, dropping
any observations with missing district names or that were not surveyed in 2013. Schools
were additionally characterized based on the number of students (Size) and the percentage
of students eligible for free or reduced-price lunch (Perc Low Income) using the data from
the 2013 census.

Each school district was then assigned the agricultural and demographic variables of the
county in which it resides. The agricultural environment of each school was characterized
by the percentage of farms that market directly to consumers (Percent Direct-Marketing
Farms), total vegetable sales (Vegetable Income), the proportion of land dedicated to farm-
ing (Percent Farmland), and operator demographics (Percentage of Operators that are
Female/Asian/Black/Hispanic). Total vegetable sales and farm acreage represent a proxy
for the amount of available agricultural products, with vegetable income chosen as produce
is the most commonly locally procured product (Bobronnikov et al. 2021). We control for
direct-marketing farms as these types of enterprises are often encouraged to pursue inter-
mediated channels and thus potentially represent the most relevant supply partners. The
number of operators could either represent an increase in available suppliers or an increase
in transaction costs; ex-ante, the sign on this variable is unknown. As smaller farms are
more likely to participate in direct channels, we control for the impact of farm scale by
differentiating operators based on the total sales of their agricultural enterprises, creating
seven categories using the USDA Farm and Land in Farms 2019 Summary (USDA 2020).
Finally, we control for the demographic characteristics of counties, including poverty rate
(Poverty Rate), race and ethnicity (Percent Black/Asian/Hispanic), percentage of young
people (Percent Population Under 18), and the urbanization of the county (Metro), which
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are taken from the USDA’s Food Environment Atlas. All variables are assessed at the
county level. We use region fixed effects as prior research has demonstrated regional vari-
ation in farm to school policy implementation (Lyson 2016; Ralston, Coleman-Jensen, and
Guthrie 2017), applications for federal farm to school grants (USDA 2016), and overall
farm to school programming (Lyson 2016). However, there may be subregional state-level
variation (Lyson 2016), and thus, we also run a specification with state-level fixed effects.
Our final data set included 562 districts in 2015 and 510 in 2019.

Results

Both the 2015 and 2019 surveys asked SFA to list their largest barriers to participating in
farm to school programs. In Table 1, we include the ten with the most important
responses, leading to fourteen across the two waves. Question design stayed fairly consis-
tent, though there were a few barriers addressed in one survey but not the other. However,
in 2015 both those that did and did not have farm to table programs were asked to list their
barriers, while in 2019 the questions were only targeted to those respondents that currently
had a program. In line with prior literature, both price and non-price barriers are highly
rated and primarily revolve around coordination, quality/quantity, and price. The top bar-
rier, which is inherent to a local food production system, is the seasonality of product avail-
ability. However, the remaining barriers are primarily those that could be addressed by
either food hubs (highlighted in pink) or funded policies (colored green). For instance,
meal reimbursement policies target higher food prices while grants can be used to fund
equipment purchases or staff training. Coordination issues, such as identifying new
growers, or small farms lacking needed quality, quantity, variety, and delivery, are the types
of problems addressed by aggregators such as food hubs. Similarly, while traditional

Table 1. Stated barriers to local food procurement

Barrier 2015 2019

Hard to find year-round availability of key items 273 121

Local items not available from primary vendors 152 71

Hard to coordinate procurement of local with regular procurement 146 34

Higher prices 143 83

Hard to find new suppliers/growers or distributors 123 65

Local producers aren’t bidding 119 31

Vendors for local items don’t offer a broad range of products 117 51

Lack of reliability in delivering ordered items 100 48

Hard to get information about product availability 97 X

Getting product delivered that meets your quality requirements & other specs (i.e.,
size)

78 31

Lack of staff time to prepare local foods X 76

Local foods not identified as local by distributor/vendor X 63

Lack of availability of precut/processed local foods 65 48

Lack of trained staff/kitchen equipment to prepare local foods 66 41

Agricultural and Resource Economics Review 317
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vendors may not offer or identify local products, food hubs specialize in this area. The
remaining barriers, a lack of staff time for preparation, and availability of processed local
food, both represent the practical need for precut food items. While not inherent to a tra-
ditional food aggregator, food hubs are increasingly including additional services such as
community kitchens to allow for processing before sale.

Using data from the USDA State Farm to School Policy Handbook (NFSN and CAFS
2019), Table 2 illustrates the distribution of funded farm to school policies in the United
States in 2014 and 2017. Passage of policies of each type has grown over time, with the total
rate of states with a funded policy increasing from 42% in 2014 to 50% in 2017. The most
common type are appropriation policies, which direct state funds to farm to school pro-
grams, as in Massachusetts’ H.4001 that allocated money to promote buy local programs.
This is followed by grant programs, an example of which is Vermont’s H. 456 that pro-
vided grants to schools for purposes such as purchasing kitchen equipment or providing
professional development opportunities to teachers. The least common are meal reim-
bursement policies, which tend to directly incentivize local food procurement by address-
ing product pricing concerns. For all lunch programs, schools are reimbursed on a per-
meal basis. Policies such as D.C.’s L.B. 564 then reimburse schools an additional five cents
per-meal for each lunch that includes locally grown products. Our independent variable of
interest is an indicator for whether a state has passed at least one funded policy, regardless
of type. However, in the appendix we disaggregate our policy indicator variable for further
analysis.

Descriptive statistics for the 2015 data can be found in Table 3. Our dependent variable
is Follow Through F2S, which represents whether a school district that stated an intention
to begin a farm to school program in the 2013 survey had started one as of the 2015 survey.
Among the 562 included school districts, 43% have a farm to school program and 37%
began incorporating local food into school meals. In terms of our main facilitation vari-
ables of interest, 70% of school districts are located in states with funded farm to school
policies and the average number of food hubs in each county is 0.17. The average school
district spends $12,830 per student, 3.8% of which is used for food, and has a school size of
420 students. The average county has 44.56% of land dedicated to farming, with $25,600 in
vegetable sales. Slightly more than 30% of operators are female, less than 6% are non-
White, and 3.29% are Hispanic. The mode operation scale is less than $10,000, though
there is large variation in these size variables, and 3% of all farms practice direct-market-
ing. In terms of county demographics, 6.6% of the population have a bachelor’s degree or
higher, median household income is slightly higher than $51,500, the overall poverty rate is
15%, and 59% of the counties are categorized as metro/urban. Nearly 40% of respondents
come from the Midwest, 27% from the South, 18% from the West, and 16% from the
Northeast.

Table 2. Funded farm to school policies

Policy type

2014 2017

# States % States # States % States

Appropriation 15 30% 18 36%

Grant 12 24% 15 30%

Reimbursement 4 8% 7 14%

Funded Policy 21 42% 25 50%
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Table 3. Summary statistics of 2015 survey data

Variable Mean Std. Dev Min Max

Follow Through F2S 0.43 0.50 0.00 1.00

Follow Through Local Procurement 0.37 0.48 0.00 1.00

Funded Policy 0.70 0.46 0.00 1.00

Food Hubs 0.17 0.54 0.00 6.00

Size (1,000s) 0.42 0.23 0.03 2.08

Percent Eligible Free Lunch 50.08 21.19 0.00 99.44

Federal Food Revenue/Student (1,000s) 0.25 0.14 0.00 1.23

Total Expense/Student (1,000s) 12.83 4.59 0.94 41.08

Percent Expenses Spent on Food 3.80 1.32 0.00 9.04

Percent Direct-Marketing Farms 3.19 3.18 0.00 24.67

Percent Farmland 44.56 28.41 0.00 99.88

Vegetable Income (1,000s) 25.60 130.91 0.00 1,677.05

Operators With Sales $0–$10k 864.03 716.68 34.00 4,895.00

Operators With Sales $10–$100k 445.82 423.64 0.00 3,295.00

Operators With Sales $100–$250k 70.94 93.14 0.00 828.00

Operators With Sales $250–$500k 46.46 62.37 0.00 458.00

Operators With Sales Over $500k 77.35 127.87 0.00 1,096.00

Percent Female Operators 31.62 5.70 13.76 48.56

Percent non-White Operators 5.64 6.23 0.00 77.09

Percent Hispanic Operators 3.29 6.76 0.00 69.40

Population (1,000s) 369.20 974.18 1.44 9,893.48

Percent Higher Education 6.62 4.17 0.00 23.00

Median HH Income (1000s) 51.53 12.32 26.96 101.13

Poverty Rate 15.47 5.53 4.70 46.30

Percent Population Black 7.48 11.95 0.03 84.05

Percent Population Hispanic 10.96 15.62 0.13 90.63

Percent Population Asian 1.97 2.94 0.05 24.49

Percent Population Under 18 23.90 3.10 15.43 36.50

Metro 0.59 0.49 0.00 1.00

Midwestern Region 0.39 0.49 0.00 1.00

Southern Region 0.27 0.44 0.00 1.00

Western Region 0.18 0.38 0.00 1.00

Northeastern Region 0.16 0.37 0.00 1.00
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We now turn to our primary analysis, which is assessing what impacts a SFA’s ability to
follow through on its intention to begin a farm to school program. Our results for school
districts that stated an intention to conduct a farm to school program can be found in
Table 4, where we report both the regression coefficients and the robust standard errors
in parentheses. Neither food hubs nor funded policies are significant factors in beginning a
farm to school program. In line with prior research, the positive impact of the number of
students decreases with school size, though the results are not significant. Schools that
received additional federal funding per student are more likely to begin a farm to school
program, while those that spend more per student, and spend a higher proportion on food,
are less likely. While the number of operators with smaller farming operations has either a
negative or no impact, mid-sized and the largest operations have a significantly positive
impact. Turning to regional fixed effects, we find that schools in the West are less likely to
follow through on their intentions than those in the Northeast.

As the mean number of large farms per county varies so widely between regions, rang-
ing from 36 in the Northeast to 123 in the West, in our second model we interact these
variables to determine if the importance of large farms differs regionally. What we find is
that relative to the Northeast, this impact is smaller in all other regions. Thus, despite the
prevalence of smaller operations in the Northeast, it is there that the largest farms are most
important for facilitation of farm to school programming. This could also represent that in
other regions larger operations are more likely to be growing non-produce commodities.
Interestingly, in this model the percentage of land dedicated to farming holds a negative
relationship, even after controlling for vegetable income and urban location, which now
has a positive impact.

Though the impact of funded policies is insignificant, its negative sign is surprising.
However, given that our funded policy indicator variable is on a state level, it could be
that this finding represents a state-based unobservable that is not constant within regions,
such as the importance taxpayers place on education or providing nutritional lunches. As
such, in our third model we include state fixed effects, which requires us to remove our
policy variable. In this iteration, we find generally similar results. Larger schools are more
likely to follow through on implementing farm to school, again with diminishing returns to
size. SFAs that spend more money per student, especially on food, are less likely to partici-
pate in farm to school programming, though increased federal funding has the opposite
effect. The largest farms still have a positive impact, as do medium-sized farms. Schools
located in urban areas are more likely to follow through.

The types of activities that can be considered farm to school are varied, including farm
field trips, incorporating educational material into the classroom, and running school gar-
dens. As local food procurement is the activity most likely to have economic impacts for
farmers and the economy, in Table 5 we assess solely the decision to begin serving local
products in school meals. The results are similar to our general model. Both funded poli-
cies and food hubs remain insignificant. Again, school size has diminishing returns and
federal funding has a positive impact, though there is no corresponding negative impact
for school spending. However, we now see that for procurement specifically, there appears
to be a negative relationship with the percent of students that are eligible for free or
reduced-price school lunches. The percent of acreage dedicated to agriculture still has a
negative impact only when using region and farm size interactions, and now solely, the
largest sized farms impact a school’s ability to procure local food products.

However, operator race and ethnicity are also significant, with a higher rate of non-
White operators having a negative impact. While initially surprising as value-based supply
chains have been proposed as a mechanism for underrepresented producers to overcome
traditional barriers (Cooper 2018), there have been anecdotal concerns that these farmers
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Table 4. Logit regression for school districts following through in 2015 survey-dependent variable: follow
through F2S

Variables Region FE
Region

interaction
State FE

without policy

Funded Policy –0.316 –0.348

(0.314) (0.304)

Food Hubs 0.051 0.103 0.054

(0.261) (0.262) (0.365)

Size (1,000s) 1.377 1.068 1.997*

(1.133) (1.120) (1.039)

Size2 –1.099 –0.914 –1.358

(0.822) (0.791) (0.950)

Percent Eligible Free Lunch –0.015* –0.013 –0.014

(0.009) (0.008) (0.016)

Federal Food Revenue/Student (1,000s) 3.174* 3.055* 3.421***

(1.672) (1.606) (0.834)

Total Expense/Student (1,000s) –0.047* –0.048* –0.051*

(0.027) (0.027) (0.027)

Percent Expenses Spent on Food –0.227* –0.211 –0.224*

(0.135) (0.138) (0.122)

Percent Direct-Marketing Farms –0.009 –0.020 –0.040

(0.038) (0.042) (0.077)

Percent Farmland –0.006 –0.010* –0.002

(0.006) (0.006) (0.011)

Vegetable Income (1,000s) 0.001 0.001 0.000

(0.001) (0.001) (0.000)

Operators With Sales $0–$10k 0.000 –0.000 0.000

(0.000) (0.000) (0.000)

Operators With Sales $10–$100k –0.001** –0.001 –0.000

(0.000) (0.000) (0.000)

Operators With Sales $100–$250k 0.006* 0.010** 0.005**

(0.003) (0.004) (0.002)

Operators With Sales $250–$500k –0.004 –0.013 –0.005

(0.006) (0.009) (0.004)

Operators With Sales Over $500k 0.003** 0.019*** 0.002*

(0.001) (0.006) (0.001)

(Continued)
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Table 4. (Continued )

Variables Region FE
Region

interaction
State FE

without policy

Percent Female Operators 0.005 0.014 0.003

(0.022) (0.027) (0.027)

Percent non-White Operators 0.001 –0.002 0.008

(0.023) (0.023) (0.029)

Percent Hispanic Operators 0.022 0.024 0.021

(0.025) (0.025) (0.027)

Population (1,000s) 0.000 –0.000 –0.000

(0.000) (0.000) (0.000)

Percent Higher Education –0.016 –0.012 –0.013

(0.035) (0.035) (0.061)

Median HH Income (1000s) 0.022 0.023 0.003

(0.019) (0.019) (0.043)

Poverty Rate 0.028 0.039 0.005

(0.042) (0.039) (0.073)

Percent Population Black –0.003 –0.004 0.005

(0.013) (0.012) (0.018)

Percent Population Hispanic –0.015 –0.014 –0.008

(0.015) (0.015) (0.021)

Percent Population Asian 0.011 0.024 0.048

(0.045) (0.049) (0.031)

Percent Population Under 18 –0.020 –0.009 –0.023

(0.035) (0.039) (0.046)

Metro 0.351 0.365* 0.662***

(0.231) (0.221) (0.195)

Large Farms * Midwest –0.010**

(0.004)

Large Farms * South –0.013*

(0.007)

Large Farms * West –0.016***

(0.005)

Midwestern Region –0.034 0.264

(0.304) (0.413)

Southern Region –0.172 0.229

(0.401) (0.469)

(Continued)
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have reduced access to intermediated channels, including the large distributors preferred
by schools (Gingerella 2021). We also find fewer regional differences for local food pro-
curement compared to the factors that impact a farm to school program generally, though
larger farms still play less of a role in the Midwest and West. Our state fixed effects model
again mirrors the general model, though still with the negative relationship for the per-
centage of producers that are non-White. Interestingly, school districts are more likely
to follow through on local food procurement if they are located in an area with a greater
percentage of Asian residents.

Using the newly available wave of the Farm to School census, we replicate our analysis
for schools that stated an intention to begin a farm to school program in 2015. As the
questions were slightly different, we no longer know the exact number of students in
the SFA or the percent of students that qualify for free or reduced lunch. Instead, each
school was assigned a quartile for both school size and free/reduced lunch eligibility.
Summary statistics can be found in Table 6. Follow through rates are much higher for
these districts, as 83% have started a farm to school program since their stated intention
in 2015, and 70% have begun to procure local food products. The average number of food
hubs has increased from .17 to .28, and nearly 80% of school districts are located in a state
with a funded policy. The majority of schools are either small or medium, though they are
distributed fairly uniformly in terms of free/reduced-price eligibility, and thus student pov-
erty. Agricultural values are generally similar to those in the 2015 analysis. This is unsur-
prising as the same Nass data are used in both, but it also underlies the similarly in the
agricultural environment of responding school districts. However, the average county has a
larger population and median income, slightly higher Hispanic population, and lower
Asian population. Over 70% of districts are located in an urban county, and they are fairly
uniformly distributed across regions.

Our regression results are located in Table 7. We find that larger schools are more likely
to be able to follow through on program implementation, and presumably, there are still
decreasing returns to size, though we cannot assess that factor. Similarly, we can no longer
measure the impact of school funding. Unlike in 2015, total vegetable income has a nega-
tive impact. Conversely, smaller-sized farms now have a positive impact, suggesting newly
created farm to school programs may have a different relationship to local agriculture.
However, food hubs are still not a positive or significant factor, despite their potential

Table 4. (Continued )

Variables Region FE
Region

interaction
State FE

without policy

Western Region –0.981*** –0.451

(0.374) (0.452)

Constant 0.019 –1.066 –0.717

(1.675) (1.828) (0.502)

Fixed Effects Region Region State

Observations (1.675) (1.828) (0.502)

Pseudo R2 0.062 0.073 0.147

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.
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Table 5. Logit regression for school districts following through in 2015 survey-dependent variable: follow
through local procurement

Variables Region FE
Region

interaction State FE without policy

Funded Policy –0.267 –0.282

(0.352) (0.341)

Food Hubs 0.132 0.177 0.195

(0.262) (0.260) (0.316)

Size (1,000s) 1.937 1.571 3.316***

(1.470) (1.399) (0.720)

Size2 –1.746 –1.482 –2.503***

(1.228) (1.135) (0.805)

Percent Eligible Free Lunch –0.018** –0.016* –0.018*

(0.009) (0.009) (0.010)

Federal Food Revenue/Student (1,000s) 3.683** 3.508** 4.470***

(1.609) (1.555) (0.672)

Total Expense/Student (1,000s) –0.018 –0.019 –0.024

(0.028) (0.028) (0.025)

Percent Expenses Spent on Food –0.140 –0.125 –0.131

(0.150) (0.151) (0.149)

Percent Direct-Marketing Farms 0.027 0.019 –0.016

(0.037) (0.039) (0.073)

Percent Farmland –0.008 –0.012* –0.007

(0.006) (0.006) (0.010)

Vegetable Income (1,000s) 0.001 0.001 0.000

(0.001) (0.001) (0.000)

Operators With Sales $0–$10k 0.000 –0.000 –0.000

(0.000) (0.000) (0.000)

Operators With Sales $10–$100k –0.001* –0.001 –0.001

(0.001) (0.001) (0.001)

Operators With Sales $100–$250k 0.004 0.008 0.004

(0.006) (0.007) (0.006)

Operators With Sales $250–$500k –0.001 –0.009 –0.003

(0.008) (0.011) (0.006)

Operators With Sales Over $500k 0.003** 0.015** 0.002**

(0.001) (0.006) (0.001)

(Continued)
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Table 5. (Continued )

Variables Region FE
Region

interaction State FE without policy

Percent Female Operators 0.002 0.009 –0.020

(0.022) (0.026) (0.024)

Percent non-White Operators –0.048* –0.052* –0.053**

(0.028) (0.028) (0.024)

Percent Hispanic Operators 0.024 0.024 0.019

(0.022) (0.023) (0.020)

Population (1,000s) 0.000 0.000 0.000

(0.000) (0.000) (0.000)

Percent Higher Education 0.009 0.011 0.000

(0.034) (0.035) (0.047)

Median HH Income (1000s) 0.014 0.014 0.006

(0.018) (0.019) (0.028)

Poverty Rate –0.008 0.003 –0.017

(0.046) (0.043) (0.049)

Percent Population Black –0.002 –0.003 0.002

(0.015) (0.015) (0.008)

Percent Population Hispanic –0.013 –0.011 –0.004

(0.016) (0.016) (0.028)

Percent Population Asian 0.023 0.034 0.064***

(0.055) (0.060) (0.023)

Percent Population Under 18 0.014 0.024 –0.002

(0.040) (0.044) (0.048)

Metro 0.310 0.336 0.697***

(0.271) (0.267) (0.165)

Large Farms * Midwest –0.007*

(0.003)

Large Farms * South –0.007

(0.007)

Large Farms * West –0.012**

(0.005)

Midwestern Region 0.164 0.351

(0.376) (0.416)

South Region 0.546 0.790

(0.464) (0.508)

(Continued)
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to facilitate procurement from smaller farms. Farmer demographics are again significant,
with a negative relationship with the percentage of operators that are female. In terms of
the local environment, areas with a higher Hispanic population are more likely to follow
through on their intention of beginning a program. Regionally, Southern states are less
likely to implement farm to school relative to the Northeast. When using state-level fixed
effects, which may be a more accurate representation of variation between areas but does
not allow us to measure the impact of funded policies, we find that large farms have a
significant impact, similar to the 2015 data. Districts located in urban counties, and those
with a higher percentage of Black or Hispanic residents, are more likely to follow through
on their proposed intention.

Turning to Table 8, we measure the predictors of specifically beginning local procure-
ment. School size is again positive, while total vegetable income is negative. The only pos-
itive association with farm size is now for the smallest farms, and there is still a negative
relationship with the percentage of operators that are female. Unlike all prior analyses,
median household income now has a negative impact, suggesting new priorities for where
local food procurement is occurring. SFAs in urban areas are more likely to follow through
on beginning local procurement and those in both the Midwest and the South are less
likely to begin procuring local food relative to the Northeast. In the state fixed effects
model, we find that the only relevant agricultural factors are a negative impact of both
total vegetable income and the percent of farmers that are female. Median household
income is still negative, as is total population, though it appears to have zero economic
impact. Districts located in urban areas are more likely to begin serving local products
in school meals.

Finally, we run a combined analysis of both the 2015 and 2019 data in Tables 9 and 10.
As in the separate analyses, funded state policies and food hubs have no discernible impact,
while larger schools are significantly more likely to be able to follow through on their stated
intention of beginning a farm to school program. Having a greater number of large farms
in the area is a consistently positive factor, as is being located in an urban area. Regionally,
the South andWest are less likely to follow through, while larger farms play less of a role in
the Midwest and South, relative to the Northeast. When using state fixed effects, we addi-
tionally find a negative impact on the proportion of female farmers and a positive one for
the percentage of residents that are Black, as well as more variation in the farm size var-
iables. However, the variable with the largest impact appears to be the data collection year.

Table 5. (Continued )

Variables Region FE
Region

interaction State FE without policy

West Region –0.516 –0.093

(0.438) (0.478)

Constant –0.996 –1.837 –0.538

(2.002) (2.094) (1.233)

Fixed Effects Region Region State

Observations 562 562 562

Pseudo R2 0.077 0.085 0.167

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.
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Table 6. Summary statistics of 2015 survey data

Variable Mean Std. Dev Min Max

Follow Through F2S 0.83 0.37 0.00 1.00

Follow Through Local Procurement 0.70 0.46 0.00 1.00

Funded Policy 0.79 0.41 0.00 1.00

Food Hubs 0.28 0.77 0.00 6.00

Percent Direct-Marketing Farms 4.79 4.93 0.00 35.00

Percent Farmland 36.73 29.51 0.00 99.42

Vegetable Income (1,000s) 25.46 115.41 0.00 1,677.05

Operators With Sales $0–$10k 915.47 823.65 12.00 4,895.00

Operators With Sales $10–$100k 464.58 497.50 2.00 3,295.00

Operators With Sales $100–$250k 72.93 131.65 0.00 1,543.00

Operators With Sales $250–$500k 45.28 73.47 0.00 691.00

Operators With Sales Over $500k 70.30 118.11 0.00 1,096.00

Percent Female Operators 33.26 6.28 16.67 62.16

Percent non-White Operators 7.59 9.28 0.00 88.87

Percent Hispanic Operators 4.60 8.50 0.00 74.86

Population (1,000s) 783.31 1,812.35 0.70 9,893.48

Percent Higher Education 8.25 4.83 0.00 29.40

Median HH Income (1000s) 56.25 14.65 23.97 101.75

Poverty Rate 14.61 5.53 4.70 44.70

Percent Population Black 8.19 10.32 0.00 62.75

Percent Population Hispanic 14.13 16.54 0.57 93.87

Percent Population Asian 3.29 4.06 0.00 24.49

Percent Population Under 18 24.17 3.18 14.12 36.50

Metro 0.73 0.44 0.00 1.00

Midwestern Region 0.25 0.43 0.00 1.00

Southern Region 0.22 0.41 0.00 1.00

Western Region 0.25 0.44 0.00 1.00

Northeastern Region 0.27 0.45 0.00 1.00

n %

SFA Size

Small (1–999 students) 245 47.57

Medium (1,000–4,999 students) 190 36.89

Large (5,000–24,999 students) 70 13.59

Very large (>=25,000 students) 10 1.94

(Continued)
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Table 6. (Continued )

n %

Free/Reduced Price Lunch Eligibility

<31% students eligible for FRPL 131 25.69

31%–51% students eligible for FRPL 138 27.06

51%–86% students eligible for FRPL 117 22.94

>86% students eligible for FRPL 124 24.31

Table 7. Logit regression for school districts following through in 2019 survey-dependent variable: follow
through F2S

Variables Region FE Region interaction State FE without policy

Funded Policy before 2017 –0.471 –0.469

(0.376) (0.389)

Food Hubs before 2017 –0.051 –0.059 –0.100

(0.132) (0.133) (0.089)

Size Category 1.046*** 1.054*** 1.255**

(0.334) (0.330) (0.624)

Poverty Status 0.016 0.024 0.048

(0.147) (0.145) (0.190)

Percent Direct-Marketing Farms 0.015 0.019 –0.004

(0.040) (0.041) (0.037)

Percent Farmland –0.009 –0.008 –0.020

(0.006) (0.007) (0.015)

Vegetable Income (1,000s) –0.006*** –0.006*** –0.009**

(0.002) (0.001) (0.004)

Operators With Sales $0–$10k 0.000 0.000 0.001

(0.000) (0.000) (0.001)

Operators With Sales $10–$100k 0.002** 0.002* 0.001

(0.001) (0.001) (0.001)

Operators With Sales $100–$250k 0.004 0.003 0.005

(0.011) (0.011) (0.013)

Operators With Sales $250–$500k –0.009 –0.006 –0.009

(0.017) (0.019) (0.013)

Operators With Sales Over $500k 0.004 0.010 0.006***

(0.004) (0.011) (0.001)

(Continued)
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Table 7. (Continued )

Variables Region FE Region interaction State FE without policy

Percent Female Operators –0.075*** –0.076*** –0.121**

(0.024) (0.023) (0.055)

Percent non-White Operators –0.020 –0.021 –0.026

(0.016) (0.017) (0.024)

Percent Hispanic Operators –0.028 –0.026 –0.030

(0.022) (0.022) (0.031)

Population (1,000s) –0.000 –0.000 –0.000***

(0.000) (0.000) (0.000)

Percent Higher Education 0.052 0.054 0.033

(0.038) (0.037) (0.059)

Median HH Income (1000s) –0.019 –0.018 –0.021

(0.026) (0.025) (0.018)

Poverty Rate –0.002 –0.002 –0.034

(0.047) (0.047) (0.063)

Percent Population Black 0.015 0.013 0.042***

(0.012) (0.012) (0.010)

Percent Population Hispanic 0.025* 0.024* 0.043*

(0.014) (0.014) (0.024)

Percent Population Asian –0.031 –0.031 –0.046

(0.086) (0.087) (0.115)

Percent Population Under 18 0.032 0.025 –0.027

(0.051) (0.051) (0.107)

Metro 0.435 0.441 0.508

(0.407) (0.399) (0.356)

Large Farms * Midwest –0.009

(0.011)

Large Farms * South –0.005

(0.011)

Large Farms * West –0.006

(0.011)

Midwestern Region –0.488 –0.180

(0.574) (0.629)

Southern Region –1.800*** –1.638***

(0.459) (0.525)

(Continued)
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Table 7. (Continued )

Variables Region FE Region interaction State FE without policy

Western Region 0.048 0.181

(0.458) (0.595)

Constant 2.243 2.151 3.139

(2.160) (2.265) (2.926)

Fixed Effects Region Region State

Observations 1,072 1,072 1,072

Pseudo R2 0.198 0.204 0.249

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.

Table 8. Logit regression for school districts following through in 2019 survey-dependent variable: follow
through local procurement

Variables Region FE Region interaction State FE without policy

Funded Policy before 2017 –0.462 –0.498

(0.333) (0.352)

Food Hubs before 2017 0.002 –0.020 –0.099

(0.090) (0.092) (0.105)

Size Category 0.753*** 0.784*** 0.890***

(0.198) (0.202) (0.287)

Poverty Status 0.076 0.081 0.122

(0.135) (0.129) (0.181)

Percent Direct-Marketing Farms 0.026 0.036 0.017

(0.029) (0.031) (0.026)

Percent Farmland –0.004 –0.003 –0.012

(0.006) (0.006) (0.008)

Vegetable Income (1,000s) –0.007*** –0.008*** –0.007***

(0.001) (0.001) (0.002)

Operators With Sales $0–$10k 0.001* 0.001** 0.001

(0.000) (0.000) (0.000)

Operators With Sales $10–$100k 0.000 –0.000 –0.000

(0.001) (0.001) (0.001)

Operators With Sales $100–$250k 0.001 –0.002 0.001

(0.005) (0.005) (0.003)

Operators With Sales $250–$500k 0.001 0.009 0.003

(0.010) (0.011) (0.002)

(Continued)
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Table 8. (Continued )

Variables Region FE Region interaction State FE without policy

Operators With Sales Over $500k 0.003 –0.002 0.003

(0.002) (0.007) (0.003)

Percent Female Operators –0.050* –0.066** –0.084***

(0.026) (0.027) (0.030)

Percent non-White Operators –0.012 –0.013 –0.005

(0.017) (0.018) (0.025)

Percent Hispanic Operators –0.011 –0.009 0.013

(0.017) (0.016) (0.032)

Population (1,000s) 0.000 0.000 0.000**

(0.000) (0.000) (0.000)

Percent Higher Education 0.038 0.041 0.049

(0.030) (0.028) (0.038)

Median HH Income (1000s) –0.038* –0.036* –0.035***

(0.021) (0.021) (0.009)

Poverty Rate –0.064 –0.066 –0.052

(0.053) (0.056) (0.060)

Percent Population Black 0.008 0.004 0.011

(0.016) (0.016) (0.026)

Percent Population Hispanic 0.016 0.016 0.001

(0.014) (0.014) (0.026)

Percent Population Asian –0.000 –0.003 –0.033

(0.047) (0.049) (0.024)

Percent Population Under 18 –0.059 –0.082 –0.064

(0.046) (0.050) (0.067)

Metro 0.645** 0.674** 1.047***

(0.280) (0.287) (0.277)

Large Farms * Midwest –0.003

(0.007)

Large Farms * South 0.009

(0.008)

Large Farms * West 0.006

(0.007)

Midwestern Region –0.805** –0.543

(0.388) (0.409)

(Continued)
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Table 8. (Continued )

Variables Region FE Region interaction State FE without policy

Southern Region –0.930** –1.142**

(0.472) (0.491)

Western Region –0.036 –0.169

(0.318) (0.331)

Constant 4.887** 5.767*** 4.597

(2.136) (2.187) (3.244)

Fixed Effects Region Region State

Observations 510 510 510

Pseudo R2 0.141 0.151 0.203

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.

Table 9. Logit regression for combined data set-dependent variable: follow through F2S

Variables Region FE Region interaction State FE without policy

Funded Policy –0.267 –0.256

(0.240) (0.243)

Food Hubs –0.037 –0.010 –0.030

(0.107) (0.111) (0.173)

Size Category 0.521*** 0.503*** 0.627***

(0.132) (0.133) (0.185)

Poverty Status –0.025 –0.036 0.030

(0.121) (0.118) (0.187)

2019 Survey Indicator 2.082*** 2.080*** 2.436***

(0.234) (0.229) (0.305)

Percent Direct-Marketing Farms 0.003 –0.002 –0.023

(0.023) (0.023) (0.018)

Percent Farmland –0.003 –0.006 –0.003

(0.004) (0.004) (0.003)

Vegetable Income (1,000s) –0.001 –0.000 –0.001

(0.000) (0.001) (0.001)

Operators With Sales $0–$10k 0.000 0.000 0.000*

(0.000) (0.000) (0.000)

Operators With Sales $10–$100k –0.000 –0.000 –0.000

(0.000) (0.000) (0.000)

(Continued)
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Table 9. (Continued )

Variables Region FE Region interaction State FE without policy

Operators With Sales $100–$250k 0.004 0.007* 0.005**

(0.003) (0.004) (0.002)

Operators With Sales $250–$500k –0.004 –0.010 –0.005*

(0.006) (0.008) (0.003)

Operators With Sales Over $500k 0.002** 0.015*** 0.002*

(0.001) (0.005) (0.001)

Percent Female Operators –0.017 –0.012 –0.037**

(0.015) (0.017) (0.017)

Percent non-White Operators –0.009 –0.010 –0.007

(0.013) (0.013) (0.018)

Percent Hispanic Operators 0.012 0.008 0.021

(0.013) (0.014) (0.018)

Population (1,000s) 0.000 –0.000 –0.000

(0.000) (0.000) (0.000)

Percent Higher Education –0.006 –0.002 0.007

(0.022) (0.021) (0.021)

Median HH Income (1000s) 0.001 0.001 –0.006

(0.015) (0.015) (0.021)

Poverty Rate 0.004 0.011 –0.019

(0.032) (0.031) (0.038)

Percent Population Black 0.006 0.005 0.014*

(0.010) (0.010) (0.008)

Percent Population Hispanic –0.011 –0.009 –0.011

(0.010) (0.010) (0.015)

Percent Population Asian 0.023 0.030 0.012

(0.028) (0.029) (0.033)

Percent Population Under 18 –0.015 –0.009 –0.027

(0.028) (0.029) (0.030)

Metro 0.349** 0.354** 0.539***

(0.167) (0.163) (0.116)

Large Farms * Midwest –0.009**

(0.004)

(Continued)
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Specifically, schools that stated an intention to begin a program in 2015 are significantly
more likely to have followed through than those in 2013. Starting a farm to school program
may have become easier over time, potentially due to increased community interest and
support, or other facilitation mechanisms that are not represented in the data.

The combined analysis for local food procurement is in Table 10. While food hubs con-
tinue to be insignificant, we do find a negative impact of funded policies in our model with
regional fixed effects. Across all three models, larger schools and those that considered
beginning a program later are more likely to follow through. Vegetable income has a neg-
ative impact, while being located in a more urban area has a positive impact. While large
farms have a positive impact in all three models, it is only significant with regional fixed
effects. County demographics play a more important role in the state fixed effects model as
schools in more educated areas with lower poverty rates are less likely to follow through.

The most surprising outcome of these analyses has been the insignificant, and occasion-
ally negative, impact of funded farm to school policies. However, the 2019 wave of the
census is the first to ask schools how they fund their farm to school programs, and the
results in Table 11 are enlightening. Only 7% of respondents used state grant funding,
despite the fact that these programs existed in 30% of states. While 16% incorporated
school district funding, this is how all school meals are funded, so it is impossible to tease
out how much of this is due to specific farm to school reimbursement policies. Thus, there
appears to be low take-up of funded policies, which is in line with suggestions that school
districts are not able to capitalize on state-level incentives (Roche, Conner, and Kolodinsky
2015; Bonanno and Mendis 2021). In the Appendix, we disaggregate state policies to fur-
ther explore this relationship, though we generally find that policies of all type are
insignificant.

Table 9. (Continued )

Variables Region FE Region interaction State FE without policy

Large Farms * South –0.008

(0.005)

Large Farms * West –0.013***

(0.005)

Midwestern Region –0.302 0.001

(0.267) (0.335)

Southern Region –0.783*** –0.511

(0.258) (0.341)

Western Region –0.605** –0.110

(0.290) (0.361)

Constant –0.168 –0.801 –1.627*

(1.407) (1.408) (0.973)

Fixed Effects Region Region State

Observations 1,072 1,072 1,072

Pseudo R2 0.197 0.203 0.249

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.
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Table 10. Logit regression for combined data set-dependent variable: follow through local procurement

Variables Region FE Region interaction State FE without policy

Funded Policy –0.359* –0.336

(0.213) (0.214)

Food Hubs 0.047 0.055 0.054

(0.117) (0.119) (0.167)

Size Category 0.435*** 0.431*** 0.520***

(0.114) (0.113) (0.151)

Poverty Status 0.072 0.066 0.113

(0.109) (0.107) (0.110)

2019 Survey Indicator 1.601*** 1.588*** 1.879***

(0.207) (0.205) (0.340)

Percent Direct-Marketing Farms 0.026 0.024 –0.001

(0.020) (0.020) (0.022)

Percent Farmland –0.003 –0.005 –0.006

(0.005) (0.005) (0.005)

Vegetable Income (1,000s) –0.001* –0.001* –0.001**

(0.000) (0.000) (0.000)

Operators With Sales $0–$10k 0.000* 0.000* 0.000

(0.000) (0.000) (0.000)

Operators With Sales $10–$100k –0.001 –0.001 –0.001

(0.000) (0.000) (0.001)

Operators With Sales $100–$250k 0.002 0.004 0.003

(0.004) (0.005) (0.004)

Operators With Sales $250–$500k 0.001 –0.001 –0.000

(0.006) (0.009) (0.004)

Operators With Sales Over $500k 0.002* 0.006 0.002

(0.001) (0.006) (0.001)

Percent Female Operators –0.017 –0.018 –0.045**

(0.017) (0.018) (0.018)

Percent non-White Operators –0.018* –0.018* –0.026

(0.011) (0.011) (0.019)

Percent Hispanic Operators 0.017 0.013 0.025

(0.012) (0.012) (0.019)

Population (1,000s) 0.000 0.000 0.000

(0.000) (0.000) (0.000)

(Continued)
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Table 10. (Continued )

Variables Region FE Region interaction State FE without policy

Percent Higher Education 0.015 0.017 0.024*

(0.023) (0.023) (0.015)

Median HH Income (1000s) –0.016 –0.016 –0.015*

(0.013) (0.012) (0.009)

Poverty Rate –0.041 –0.038 –0.042***

(0.027) (0.027) (0.009)

Percent Population Black 0.002 0.001 0.007

(0.010) (0.010) (0.013)

Percent Population Hispanic –0.010 –0.008 –0.014

(0.013) (0.013) (0.020)

Percent Population Asian 0.031 0.034 0.014

(0.027) (0.028) (0.018)

Percent Population Under 18 –0.029 –0.030 –0.024

(0.023) (0.024) (0.017)

Metro 0.421*** 0.431*** 0.663***

(0.145) (0.150) (0.097)

Large Farms * Midwest –0.004

(0.004)

Large Farms * South 0.001

(0.005)

Large Farms * West –0.005

(0.005)

Midwestern Region –0.339 –0.169

(0.292) (0.291)

Southern Region –0.264 –0.265

(0.295) (0.319)

Western Region –0.313 –0.069

(0.248) (0.273)

Constant 0.978 0.828 –0.371

(1.273) (1.233) (0.692)

Fixed Effects Region Region State

Observations 1,072 1,072 1,072

Pseudo R2 0.144 0.148 0.195

*, **, *** Denote two-tailed significance at the 1%, 5%, and 10% levels, respectively.
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Conclusion

This paper aimed to improve our understanding of the role of facilitation mechanisms in
farm to school implementation in the United States. Using data from the three waves of the
Farm to School census, we found that neither food hubs nor state-level funded policies
increased the probability of a school following through on an intention to begin a farm
to school program. However, larger schools, and those with higher federal food revenues,
were more likely to be able to follow through. This could represent the disparate impact of
indirect and direct funding accessibility. As schools that serve more meals see increased
economies of scale, and thus decreased per-meal costs, this could be driving the positive
impact of school size. Similarly, increased federal food funding could also imply lower net
meal costs. Thus, it may be that schools with lower meal costs as part of their daily opera-
tion are able to afford local food; this is bolstered by the negative impact of the percent of
school funds spent on food. Conversely, funded policies may not have an impact because
they require additional steps for a district to be able to take advantage of them, and most
schools are not able to capitalize on that opportunity.

On the supply side, food hubs have been touted as a mechanism to improve small farm
access to institutional channels by supplying marketing and aggregation functions.
However, they appear to have no impact on a school’s ability to begin a farm to school
program. Indeed, farm to school programs occur most often in areas that have larger-scale
operations, rather than smaller farms. Thus, the expectation that farm to school programs
could provide a new marketing avenue for small, direct-marketing farms may be
unfounded. However, for the 2019 respondents it appears as though the smallest opera-
tions have the most impact, suggesting that over time there may be a movement toward
supporting a wider array of farms. From an equity perspective, underrepresented pro-
ducers seem less likely to play a role in farm to school sales, with a negative impact for
non-White operators in 2015 and female farmers in 2019. Further research is needed
to understand the dynamics present for different types of farming operations.

Table 11. Funding methods used

Funding type n %

USDA Farm to School Grant 23 8.81%

Other Federal grants 12 4.60%

Local or State government grants 19 7.28%

Private foundation grants 8 3.07%

Corporate partnerships and donations 5 1.92%

School or school district funding 43 16.48%

Individual donations 14 5.36%

In-kind contributions 8 3.07%

Nonprofit food service account 80 30.65%

Other 27 10.34%

Don’t know 88 33.72%

Number of respondents 261
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There are also significant regional differences on a district’s ability to follow through on
an intention of beginning a farm to school program, though these differed over time.
Despite Southern districts’ fairly similar representation across both waves (27% in 2015
and 22% in 2019), Southern schools were significantly less likely to follow through in
2019. However, looking at the combined data this appears to be more relevant for farm
to school programming in general rather than local food procurement specifically.
Urbanization also matters as districts located in metro counties were much more likely
to follow through on their stated intention. In 2015, the impact of large farms was lower
in both the Midwest and West, relative to the Northeast, though this difference had dis-
appeared by 2019. While controlling for regions allows us to account for differences in the
agricultural environment, there appear to be within region differences between states.
Specifically, when including state fixed effects we find that county-level demographics,
such as the poverty rate, educational attainment, and median household income, play a
significant role.

In this study, we assessed the factors that aid districts in implementing farm to school
programs, including local food procurement. Given the important role of dedicated per-
sonnel in farm to school (Bagdonis, Hinrichs, and Schafft 2008; Schaftt, Hinrichs, and
Bloom 2010; Janssen 2018), we focused specifically on school districts that had stated
an intention to implement programming. Touted facilitation mechanisms, specifically
food hubs and state policies, do not appear to aid in this process. For funded policies, this
could be due to a low take-up by schools, and further research is needed to understand how
to better support schools in taking advantage of these opportunities. In terms of food hubs,
if these enterprises are going to play a role in farm to school procurement, either by selling
directly to schools or to larger distributors, changes may be required to their operational
structure. However, it could be that connecting farms directly to distributors or schools is
more efficient. This finally brings us to the question of equity, and the types of farms that
are able to participate farm to school channels. If food hubs are intended to facilitate this
relationship, that does not appear to currently be occurring. However, the difference in the
impact of farm size between the 2015 and 2019 censuses suggests changes in the interac-
tion between the local agricultural environment and school buyers, and a potential for
increased inclusivity. Understanding these distinct relationships should be a focus of fur-
ther studies.
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