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Abstract
The local food movement represents a small but rapidly growing shift in the
demand for local U.S. agricultural products. Advocates suggest, though evidence is
sparse, that local food systems can have positive effects on local economies, the
community, and the environment. These potential benefits may not be universally
experienced, as access and affordability can be an issue for some consumers. Therefore,
this dissertation focused on two local food programs that provide economic opportunities
for farmers and facilitate more equitable access to local products for consumers –
farmers’ market nutrition incentive (FMNI) and farm to school (FTS) programs. The
Diffusion of Innovations (DI) theory framed the quantitative and qualitative methods
used to accomplish the following aims: 1) to describe produce farmer decisions to engage
in FMNI and FTS and perceived barriers and impacts of participation; 2) to describe
school stakeholder decisions to engage in FTS and factors that contributed to program
expansion; and 3) to assess whether food literacy would be a useful measure of FTS
program impact among children.
For Aim 1, 155 Mid-Atlantic fruit and vegetable farmers were surveyed regarding
their perceived motivations for and barriers to engaging in FMNI and FTS programs.
Farmers believed that the programs provide advantageous social impact and economic
opportunities. Major barriers included product pricing, customer engagement, the
contracting/bidding process, and other logistics. Three-quarters of farmers ranked
potential social/community impacts as most important to them. For Aim 2, FTS program
adoption and expansion were explored via key informant interviews (n=24) in eight
diverse Massachusetts schools. Initial engagement was motivated by program
compatibility and perceived advantages for academic achievement, increased school meal
participation and improved child health/nutrition. Active integration of FTS into the
classroom, efforts to decrease program complexity, and strong community and parental
support aided program expansion. Leadership and sustainability plans, creative
partnerships for garden maintenance, and participation in the Community Eligibility
Provision are promising strategies to help diffuse FTS programs throughout the U.S. For
Aim 3, food literacy among schoolchildren in FTS program schools was explored as a
potential positive FTS outcome. The novel Tool for Food Literacy Assessment in
Children (TFLAC) was utilized among diverse schoolchildren (n=591), with a mean FL
score of 33.95±5.0 (max=40). Modest differences by domain were observed, with more
nuanced variability present with individual questions. Evidence that the TFLAC is useful
and can be feasibly administered provides a novel avenue of comprehensive assessment
of the impact of FTS programs.
The results from this applied research have a practical application for practitioners
seeking to improve FMNI and FTS programs. Overall, these findings suggest that farmers
and school stakeholders have similar motivations for engagement and perceptions of the
social/community impacts that could result from FMNI and FTS programs. By
addressing FMNI barriers of price and program administration and FTS barriers of
funding, time, and the bidding/contracting process, both producers and consumers may be
able to readily participate. Future evaluations should better align outcome measures with
the FMNI and FTS goals reported by stakeholders. Additionally, more longitudinal
assessments of community and school-based outcomes are needed, including food
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literacy. Such evidence would inform policy and research decisions and guide FMNI and
FTS diffusion within the context of the U.S. local food movement.
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Chapter 1: Introduction
As the local food movement continues to grow, questions remain regarding the
drivers and impacts of exchanging food within a local system. Producers and consumers
are seemingly motivated by a combination of economic, social, and environmental
factors, but current evidence does not inherently link the local scale to these values
(Abate, 2008; Born & Purcell, 2006; Martinez et al., 2010). The needs of multiple
stakeholders must be considered, as local markets should be affordable and physically
accessible to low income consumers while also providing efficient, economic
opportunities for farmers. Therefore, this dissertation sought to explore the drivers and
impacts of the local food movement by focusing on two specific local food programs –
Farmers Market Nutrition Incentive (FMNI) and Farm to School Programs (FTS).
The overall goal of this work is to understand the diffusion of FMNI and FTS
programs in order to influence future program implementation and guide the work of
policymakers, researchers, and educators. The objective for this dissertation was to
investigate the adoption process and potential impacts of FMNI and FTS programs, using
the Diffusion of Innovations (DI) theory as a foundation.

Specific Aims & Hypotheses
We pursued the above goal through the following specific aims.
AIM 1: To describe the decision-making process of produce farmers to participate or not
participate in FMNI and FTS programs and assess impacts of and barriers to their
program participation.
Research Question 1a: How do DI theory concepts help to explain farmers’ participation
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in FMNI and FTS programs?
Research Question 1b: What do farmers perceive to be the most significant barriers to
program participation?
Research Question 1c: How strongly do potential non-economic impacts motivate
farmers to participate in either program?
AIM 2: To describe the decision-making process of school stakeholders to participate in
FTS programming and assess the factors that contributed to program expansion.
Research Question 2a: How do DI theory concepts help to explain schools’ decision to
participate in FTS programs?
Research Question 2b: What are the key factors that make it more likely for a school to
engage in a more comprehensive cluster of FTS activities?
AIM 3: To assess differences in student food literacy in elementary schools with more
versus less comprehensive FTS programs.
Hypothesis 3: Students attending schools with more comprehensive FTS programs will
exhibit greater levels of FL when compared to students at schools with less
comprehensive programs.
*Note: Aim 3 shifted during the course of this research and ultimately sought to examine
the feasibility and utility of a novel Tool for Food Literacy Assessment in Children
(TFLAC) in schools with FTS programming.
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Chapter 2: Background and Significance
In recent years, the local food movement has received increased attention
throughout the U.S. as farmers and consumers seek to exchange food that is produced and
consumed within a localized system. Advocates view the local market as more desirable
than larger, more dispersed market structures and promote it in opposition to the
corporate-controlled, mainstream food system (Lerman, 2012). Proponents often
associate local food systems with perceived benefits such as more diversified farm
income, environmental sustainability, farmland preservation, improved food quality,
support for the local economy and community, and better health, nutrition, and food
security (Abate, 2008; Martinez et al., 2010). However, those with a more nuanced view
warn of the “local trap” – the idea that “local” as a geographic scale cannot be inherently
tied to any particular set of benefits (Born & Purcell, 2006; Hinrichs, 2003). While some
assertions may be true of specific farms, the promotion of “local” tied to these virtues can
be misleading. Due to the relative novelty of the movement, there is limited data to
support these supposed benefits (Low et al., 2015; Sitaker, Kolodinsky, & Pitts, 2014).
Equity issues are present within the context of the local food movement, as
affordability and accessibility can be barriers to low-income consumers (Colasanti,
Conner, & Smalley, 2010; Leone et al., 2012; Lerman, 2012; Lowery, Sloane, Payán,
Illum, & Lewis, 2016). However, responses to these consumer inequities must also
consider the need for farmers to remain profitable and to support efficient access to local
markets. Numerous federal, state and local government programs now support localized
food systems, with an explicit focus on lowering the financial and logistical burden of
accessing local foods while preserving farmers’ livelihoods. Federal policies now support
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programs like the Community Food Projects Grants Program, Farm to School, National
Farmers Market Promotion Program, Senior Farmers’ Market Nutrition Program, the
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
Farmers’ Market Nutrition Program (Martinez et al., 2010). Policies at the state and local
level have focused on easing the procurement of local food for institutions, providing
incentives at farmers markets for low-income shoppers and forming food policy councils
to allow for local voices to influence government involvement in the movement.
The lack of clarity around the impact of local food systems and the challenge of
meeting the needs of both consumers provide the primary motivation for this study: to
understand the diffusion and perceived impacts of two specific local food programs –
farmers market nutrition incentive (FMNI) and farm to school (FTS) – in order to
influence future program implementation and guide the work of policymakers,
researchers, and educators. The objective for this dissertation was to investigate the
adoption process and potential impacts of FMNI and FTS programs from the perspective
of farmers and schools, using the Diffusion of Innovations (DI) theory as a foundation.

Defining U.S. Local Food Markets
While the definition of “local” is not universally agreed-upon, the U.S. Congress
in the 2008 Farm Act specified that a “‘locally or regionally produced agricultural food
product means any agricultural food product that is raised, produced, and distributed in—
(I) the locality or region in which the final product is marketed, so that the total distance
that the product is transported is less than 400 miles from the origin of the product; or (II)
the State in which the product is produced” (110th Congress, 2008). Local sales can be in
the form of direct-to-consumer (DTC) marketing channels [i.e. farmers markets,
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community supported agriculture (CSAs) and roadside stands] or inter-mediated
marketing channels (i.e. sales directly to restaurants, institutions or food
hubs/aggregators) (Low et al., 2015).
The USDA National Agricultural Statistics Service’s first Local Food Marketing
Practices Survey reported that 167,009 farms nationwide took in US$8.7 billion at local
markets in 2015, with 35% of these farms using direct-to-consumer (DTC) marketing
channels, including farmers markets, community supported agriculture (CSAs), and
roadside stands (USDA NASS, 2016). In addition, 39% of these farms sell to institutions
and intermediary channels such as schools, hospitals, food hubs, and wholesalers (USDA
NASS, 2016). Very small and small farms (gross cash farm income <$75,000) make up
approximately 85% of farms participating in local food markets but only 13% of local
sales. In contrast, large farms (gross cash farm income >$350,000) made up just 5% of
farms marketing locally but 67% of local sales (USDA NASS, 2012). From 2007 to
2012, U.S. Census of Agriculture data showed that farms were more likely to stay in
business if they were selling local food through DTC channels (Low et al., 2015).

Farmers Market Nutrition Incentive Programs
FMNI programs are characterized as those that offer financial incentives to lowincome consumers for use at farmers’ markets and similar direct-to-consumer marketing
channels. The incentives serve to increase the buying power of recipients, while
simultaneously expanding market demand and attempting to increase revenue for farmers
attending markets in lower-income neighborhoods or selling to lower-income customers.
The incentives may be in the form of a free voucher or a dollar-for-dollar match of the
shoppers’ own spending. The free voucher format is the structure supported by the WIC
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Farmers’ Market Nutrition Program and the Senior Farmers’ Market Nutrition Program.
Supplemental Nutrition Assistance Program (SNAP) incentive programs favors the
dollar-for-dollar match, providing recipients with a match for each SNAP dollar spent up
to a certain limit (Karakus, MacAllum, Milfort, & Hao, 2014; Low et al., 2015).
Shoppers utilizing these programs typically can buy fresh fruit, vegetables, herbs, and
honey.
In the 2014 Farm Bill, the new Food Insecurity Nutrition Incentive grant program
specifically allotted funding for these matching programs, based on the success of pilot
projects and a recent USDA Food and Nutrition Service study (Low et al., 2015). With
this in mind, FMNI programs have the potential to expand the customer base available to
farmers at markets where they currently sell and opens the door for farmers to access new
markets altogether.

Farm to School Programs
By linking agriculture, school gardens, and nutrition education, F2S programs
have the potential to simultaneously support market access for farmers and impact
children’s food knowledge and healthy development (Bontrager Yoder et al., 2014a; Low
et al., 2015). The most recent Farm to School Census reported that over 40% of surveyed
schools participated in F2S activities, with the most common activities including local
food procurement (77%) and promotion (37%), taste tests (33%), and field trips (31%)
(USDA FNS, 2016b). These activities represent a sizeable potential market to which local
farmers could sell their produce. F2S programs are located in public, private, and charter
schools in all fifty states, including schools of varying size, income demographics, and
geographic categorization (i.e. urban, rural) (USDA FNS, 2016b). F2S programs are
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made up of a variety of activities that serve to influence children’s knowledge, attitudes,
and dietary behaviors – including nutrition education, schools gardens, local food
procurement, farm or farmer visits, taste tests, marketing programs (e.g. “Harvest of the
Month”), and targeted volunteer service programs (e.g. Food Corps) that place young
adults into schools to help facilitate food systems change (“Harvest of the Month,” n.d.;
Joshi, Azuma, & Feenstra, 2008). At the Federal level, support for Farm to School was
formally established in the 2010 Healthy Hunger Free Kids Act, which created a F2S
program within the USDA that provides funding, training, and research support for
nation-wide program expansion.

Farmer Perspectives on FMNI and FTS Program Adoption and Barriers
Limited generalizable evidence describes the benefits and rationale for FMNI and
FTS participation from the perspective of producers. Some research has explored farmer
participation in local food marketing channels and their motivation to engage in civic
agriculture which focuses on more localize distribution and sustainable practices
(Furman, Roncoli, Nelson, & Hoogenboom, 2014; Saltiel, Bauder, & Palakovich, 1994).
Several others have reported the importance of nutrition incentives to sales at farmers
markets, with one stating that when low income shoppers knew about farmers markets
providing incentives, they were 40 times more likely to shop there (Cole, McNees,
Kinney, Fisher, & Krieger, 2013; Karakus et al., 2014).
Related to FTS programs, Buckley, Conner, Matts, & Hamm (2013) discussed the
importance of social relationships to the development of farm to institution markets in
Michigan and the opportunities for increased accessibility to local products. Several
studies have explored producer perspectives on local procurement, nutrition education
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and/or gardening activities in Farm to School programs, but these are limited in scope
and focused primarily in the Upper Midwest and the Northeast (Berkenkamp, 2012;
Conner, Sevoian, Heiss, & Berlin, 2014; Izumi, Wright, & Hamm, 2010; Lazarus, 2014;
Rosenberg et al., 2013). There is no research exploring the overall decision-making
behavior of farmers as it relates to participation in FMNI and F2S programs and the
diffusion of these interventions within the larger system.
A small number of studies have investigated farmer barriers and potential
solutions to FMNI and FTS participation. Seasonality, consumer and school budget
constraints, and supply/demand imbalances were most prominently reported in the
literature as key barriers that prevent farmer participation (Berkenkamp, 2012; Huff,
2015; Rosenberg et al., 2013). Creative supply chain and market strategies employed by
farmers have been found to lessen these barriers (Feenstra, Allen, Hardesty, Ohmart, &
Perez, 2011); however, such studies are narrow in scope and have been mostly limited to
the Upper Midwest and Northeast regions and California.

School Perspective on FTS Adoption and Barriers
Research related to school stakeholder adoption and perceived impacts of FTS
participation is also lacking. Interests in sustainable food systems education, domestic
trends in obesity, and nutrition concerns may, in part, be motivating school stakeholders
to adopt FTS programming (Burt, 2016; Feenstra & Ohmart, 2012). School food service
staff have been found to purchase local because students favor it, the price is reasonable,
it helps local farmers (Izumi, Alaimo, & Hamm, 2010). Bagdonis, Hinrichs, & Schafft
(2009) found external champions to be instrumental in the implementation of F2S
programs in Pennsylvania, but more research is needed to understand the influence of
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social support structures on these programs. Some evidence indicates that FTS programs
have positively affected students’ attitudes, preferences, and consumption behavior
related to fruits and vegetables and school meal participation (Joshi & Azuma, 2008;
Joshi et al., 2008; Keihner, 2014; Vernon, Price & Kumagai, 2017; Voorhees et al.,
2011). However, FTS impacts on farmer income, parent behavior, and school teacher and
administration behavior are limited (Joshi et al., 2008).
Most evidence of FTS barriers relates to the procurement of local food for school
meals. This process has been found to take extra time and effort, which may inhibit some
schools from doing so (Izumi, Alaimo, & Hamm, 2010). Price, food safety, and product
availability can also be challenging for food service administrators interested in serving
more local food (Motta & Sharma, 2016). The establishment and maintenance of a school
garden has been reported as another potentially difficult aspect of FTS programming,
with summer maintenance being a particularly important factor to consider (Hirschi,
2015). More evidence is needed to understand why schools choose to adopt one or more
FTS activities, what barriers inhibit program success and what factors have supported
program expansion.

Potential Impacts of FMNI and FTS
Research suggests that farmers seem to value impacts on health, education and
community (Conner et al., 2014; Izumi, Wynne Wright, & Hamm, 2010; Lazarus, 2014),
and several studies have found positive economic impacts for farmers participating in
FMNI and selling to schools (Cole et al., 2013; Sitaker et al., 2014). In both direct to
consumer marketing channels (e.g. FMNI) and institutional markets (FTS), farmers have
received a higher share of the retail value of a given product (Jablonski, Thilmany
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McFadden, Bauman, & Shideler, 2018). However, it is unclear how strongly these factors
motivate their decision to engage in FMNI and F2S programs, and more research is
needed to understand both the perceived and actual impacts on community health,
education, economics, and the environment.
Farm to school advocates have attributed program participation to the potential
benefits of child fruit and vegetable consumption; economic opportunities for farmers;
improvements in child knowledge about nutrition, agriculture, and the environment;
academic achievement through active learning; and child health, including social and
emotional development; community engagement; and environmental health (Feenstra &
Ohmart, 2012; Graham, Beall, Lussier, McLaughlin, & Zidenberg-Cherr, 2005; Vernon,
Price, & Kumagai, 2017)(Feenstra & Ohmart, 2012; Graham, Beall, Lussier,
McLaughlin, & Zidenberg-Cherr, 2005; Vernon et al., 2017). However, evidence
validating these potential benefits has been limited (Feenstra & Ohmart, 2012). FTS
programs can greatly vary in terms of the type and dose of activities and no standard FTS
program definition exists, which makes it challenging to diagnose program structure, link
programming to outcomes, and/or compare across programs (Vernon et al., 207). Most
studies evaluating FTS impacts have focused on associations between overall
programming and changes in student knowledge, attitudes, and consumption of fruits and
vegetables (Evans et al., 2012; Joshi et al., 2008; Parmer, Salisbury-Glennon, Shannon, &
Struempler, 2009; Vernon et al., 2017). However, there is a need to think more broadly
about how FTS programs are categorized, and evaluations should broaden to include
other potential impacts including food literacy, academic outcomes, and child
social/emotional development.
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Specifically focusing on food literacy, it is a multi-faceted concept can
characterize the varied focus areas of FTS and holds promise as a potential program
outcome. In children, food literacy (FL) includes “farm to plate” topics related to cooking
skills; cooking, nutrition, and food systems knowledge; and self-efficacy in making
healthy food choices (Amin, Panzarella, et al., 2018; Vidgen & Gallegos, 2014).
Research about child FL is slowly emerging and currently no studies have looked at child
FL in the context of FTS programs (Amin, Panzarella, et al., 2018). Further evaluation is
needed to understand baseline child FL, to assess it as an outcome of FTS and other foodbased programs for children, and to inform future research and program design.

Application of a DI Theory Framework
In order to provide a framework for understanding FMNI and F2S program
adoption, this research was grounded in the Diffusion of Innovations (DI) theory. With its
origins in rural sociology in the 1940s and ‘50s, DI theory was first used to help explain
farmers’ adoption of new seed varieties and other farm technologies (E. M. Rogers,
2003). The DI theory has maintained prominence over time and has been adapted for use
in many different settings, including nutrition and public health, to both plan for largescale program adoption and to explain how interventions have spread (Atkinson, 2007;
Bice, Brown, & T Parry, 2014; Moore & Benbasat, 1991; Pankratz, Hallfors, & Cho,
2002; E. Rogers & Cartano, 1962; Saltiel et al., 1994).
The DI theory can also be applied to better understand interventions or social
movements that take shape as a result of social/political forces with limited evidence of
the program’s effectiveness (Glanz, Rimer, & Marcus Lewis, 2002). A particularly wellknown example of the use of DI theory towards this goal was a comparison of drug use
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prevention interventions. Highlighting the strong influence of social and political factors
in innovation diffusion, researchers have contrasted the DARE program’s rapid uptake in
the 1990s despite its weak proof of effectiveness with the slower diffusion of evidencebased needle exchange programs (Des Jarlais et al., 2006). Evidence supporting the
impact of local food markets is similarly limited, and yet the movement has continued to
grow, including increased engagement in FMNI and FTS. Therefore, the DI theory
provides an appropriate framework for exploring the adoption decisions of farmers and
school stakeholders.
In addition to its relevance to the populations of interest and the goal of
understanding the socially motivated local food movement, the DI theory also applies
when talking about either a single innovation or what previous researchers have deemed a
“technology cluster” or “innovation cluster” (Dearing, 2009; Rogers, 2003). In this
situation, the cluster “consists of one or more distinguishable elements…that are
perceived as being interrelated” (E. M. Rogers, 2003, p. 249). Often the grouping is seen
as something that would help increase adoption, but there may be variation between the
type and number of the individual components that are chosen in any given adoption
situation (Dearing 2009; Rogers 2003). The concept of clustering is relevant in this study
with regards to F2S programs, since a farmer or school may engage in local food sales,
farm visits, school gardens, marketing campaigns, nutrition education, and/or taste tests.
There is variety in terms of the type and mix of activities chosen, and this proposed study
will provide a unique opportunity to explore the bundle of activities that are included in
F2S program designs.
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Multiple iterations of the DI theory exist, but this study relied on the DI concepts
and definitions outlined by the leading DI theory researcher Dr. Everett (E. M. Rogers,
2003). The DI theory includes four main concepts: 1) innovation characteristics (e.g. the
attributes a potential adopter perceives the innovation to have), 2) communication
channel, 3) time, and 4) social system. In terms of the innovation characteristics, the key
features are the perceived attributes that the potential adopter understands the innovation
or intervention to have. Rogers characterizes these elements as: 1) relative advantage
over the preceding innovation; 2) compatibility with existing values, experiences, and
needs; 3) complexity of understanding and using the innovation; 4) observability or the
degree to which others can observe the results of adoption; and 5) trialability or the
ability to try out the innovation prior to the adoption decision. These characteristics are
connected to the communication channel, through which messages about the innovation
move between decision-makers and peer influence can be observed. Adoption activities
occur within some dimension of time that can be considered 1) the innovation-decision
process, going from first knowledge of the innovation to adoption/rejection of it; 2) the
decision type, based on the autonomy of the individual within the organizational
structure; and 3) the degree of innovativeness of the individual adopting compared to the
earliness/lateness of others. Finally, the social system within which the diffusion is
occurring is essential to consider. This includes both the formal and informal structures
that may be influencing communication and decision-making, as well as the presence of
internal, organization opinion leaders and external, community change agents. Combined,
these concepts work to explain how and why diffusion occurs and the potential
consequences or outcomes of that process.
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Significance
As the local food movement continues to grow, there remains a lack of
understanding around the progression of this social phenomenon and the outcomes
associated with it. Local market access may not be available across all income levels and
geographic locations, and more research is needed to fully comprehend how FMNI and
F2S programs work to bridge this access gap. By offering incentives and an environment
through which typically marginalized populations can access local fruits, vegetables, and
other products, these programs have the potential to influence food security and health
outcomes for consumers and have potential economic and social benefits for farmers.
With this in mind, there is a need to enhance our understanding of the diffusion
and outcomes of the local food movement as it relates specifically to FMNI and F2S.
Greater understanding of this process and how it impacts farmers and schools will greatly
benefit the structure of local food programs and inform the work of policymakers,
funders, and program advocates. The following chapters provide a detailed discussion of
these topics as outlined by the three aims of this dissertation. Aim 1 (Chapter 3) discusses
a survey of farmers in the Mid-Atlantic focused on the adoption, barriers and impacts of
FMNI and FTS programs. Aim 2 (Chapter 4) qualitatively explores FTS adoption and
expansion in the context of eight Massachusetts schools. Lastly, Aim 3 (Chapter 5)
discusses child food literacy as a potential outcome of FTS programming and examines
the feasibility and utility of a food literacy assessment tool in the FTS context.
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Abstract
Recent increases in consumer demand for local food have resulted in more opportunities
for food to be purchased in close proximity to where it is produced. However, local
markets can be challenging retail outlets for farmers and not uniformly affordable and
accessible to all consumers. Farmers’ market nutrition incentive (FMNI) and farm to
school (F2S) programs are two community-based initiatives that support farmers while
simultaneously lessening the burden of local food access for lower income populations.
In this study, we explore farmer perceptions, barriers to adoption, and impacts of FMNI
and F2S programs. A survey was developed based on the Diffusion of Innovations theory
to assess (1) the key factors that influence adoption of FMNI and F2S programs; (2)
farmer perceptions of the most significant barriers to program adoption; and (3) the
influence of non-economic impacts on farmers’ motivation to participate in those
programs. A total of 155 Mid-Atlantic fruit and vegetable farmers completed the survey.
Participating farmers perceived FMNI and F2S as providing advantageous social impact
and various economic opportunities. However, participants and non-participants had
differing perspectives on program complexity, compatibility with their business model,
and the degree to which others have succeeded when participating. The most significant
barriers relate to issues with product pricing, customer engagement, and logistics. Threequarters of farmers ranked social/community impacts as most important to them. A
deeper understanding of farmers’ involvement in FMNI and F2S programs will help
address barriers and modify program components to increase economic,
social/community, and environmental impacts.
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Introduction
In recent years, farmers and consumers have become increasingly interested in selling
and buying food within a local system. While the boundaries of “local” can vary, the
Food, Conservation, and Energy Act of 2008 defined “local” or “regional” as an
agricultural food product that was raised, produced, and distributed within 400 miles (644
km) of the product’s origin or within the state where it was produced. According to the
USDA National Agricultural Statistics Service’s most recent Local Food Marketing
Practices Survey, 167,009 farms nationwide took in US$8.7 billion at local markets in
2015, with 35% of these farms using direct-to-consumer (DTC) marketing channels,
including farmers markets, community supported agriculture (CSAs), and roadside stands
(USDA National Agricultural Statistics Service [USDA NASS], 2016). In addition, 39%
of these farms sell to institutions and intermediary channels such as schools, hospitals,
food hubs, and wholesalers (USDA NASS, 2016).
Proponents of local food systems often associate them with benefits including
more diversified farm income, environmental sustainability, farmland preservation,
improved food quality, support for the local economy and community, and better health,
nutrition, and food security (Abate, 2008; Martinez et al., 2010). Those with a more
critical view warn that “local” as a geographic boundary cannot be inherently tied to any
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particular set of benefits (Born & Purcell, 2006; Hinrichs, 2003). Over time, equity issues
also have become apparent within the local food movement, as affordability and
accessibility can be barriers to low-income consumers (Colasanti, Conner, & Smalley,
2010; Leone et al., 2012; Lerman, 2012; Lowery, Sloane, Payán, Illum, & Lewis, 2016).
However, responses to these consumer inequities must also consider the need for farmers
to have efficient access to profitable markets. The lack of clarity around the impact of
local food systems and the tension between equity for farmers and consumers provide the
primary motivation for this study: to explore farmer motivations for adoption, barriers to
adoption, and the impacts surrounding two specific local food programs—farmers’
market nutrition incentive (FMNI) and farm to school (F2S) programs.
FMNI is an umbrella term referring to a collection of programs that offer financial
incentives to increase the buying power of low-income consumers at farmers markets and
other direct-to-consumer marketing channels. At the same time, they increase revenue for
farmers selling at markets in lower-income neighborhoods or to lower-income customers
(Cole, McNees, Kinney, Fisher, & Krieger, 2013; Community Science, 2013). FMNI
programs originate at the federal level and are administered by state and local agencies.
The incentive structure of the programs may include a free voucher, as in the WIC
Farmers’ Market Nutrition and Senior Farmers’ Market Nutrition Programs (FMNP), or
as a dollar-for-dollar match of the shoppers’ own Supplemental Nutrition Assistance
Program (SNAP) spending (Karakus et al., 2014; Low et al., 2015).
F2S programs can also provide a market for locally grown agricultural products
and have the potential to impact children’s food knowledge and healthy development by
linking agriculture, school gardens, and nutrition education (Low et al., 2015). The 2015
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USDA Farm to School Census reported that nationwide over 40% of surveyed schools
participated in F2S activities, which may include buying and serving locally sourced
food, tending to school gardens, and providing gardening and nutrition education. These
schools represent a sizeable potential market to which local farmers could sell their
produce (USDA Food and Nutrition Service, 2015). While the potential economic
benefits for farmers from F2S come from local food sales, farmers may also engage with
schools in other ways that can impact children and set the stage for future local food
procurement, like visiting school gardens and cafeterias, hosting field trips, or providing
food for taste tests (Joshi, Azuma, & Feenstra, 2008).
There is limited generalizable evidence describing the benefits of and rationale for
participating in FMNI and F2S programs from the perspective of producers. Some
research has explored farmer participation in local food marketing channels and their
motivations to engage in civic agriculture focused on local distribution and sustainable
practices (Furman, Roncoli, Nelson, & Hoogenboom, 2014; USDA NASS, 2016). One
study noted the importance of nutrition incentives to sales at farmers markets (Cole et al.,
2013), and another identified modest economic impacts for farmers selling in institutional
markets (Sitaker, Kolodinsky, Seguin, & Pitts, 2014). Research suggests that farmers
seem to value impacts on health, education and community (Conner, Sevoian, Heiss, &
Berlin, 2011; Izumi, Wynne Wright, & Hamm, 2010; Lazarus, 2014); however, it is
unclear how strongly these factors motivate their decision to engage in FMNI and F2S
programs. Other studies have identified seasonality, consumer and school budget
constraints, and imbalances between supply and demand as key barriers that prevent
farmers from participating in these programs (Berkenkamp, 2012; Huff, 2015;
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Rosenberg, Truong, Russell, Abdul-Haqq, Gipson, & Hickson, 2013). An additional
study highlighted the creative supply chain and market strategies farmers employ to
lessen these barriers (Feenstra et al., 2011). Overall, these studies are limited in scope and
have focused primarily in the Upper Midwest, the Northeast, and in California. More
research is needed to understand the factors farmers consider when deciding whether to
participate in FMNI and/or F2S programs as well as the barriers that deter
nonparticipants.

Research Objective
The objective of this study was to understand the perspectives of fruit and vegetable
farmers on the adoption and the impacts of FMNI and F2S programs. To do this, we
developed and administered a survey to assess (1) the key factors that influence the
adoption of FMNI and F2S programs; (2) their perceptions of the most significant
barriers to program adoption; and (3) the influence of non-economic factors on their
motivation to adopt these programs. The Diffusion of Innovations (DI) theory was used
to develop a framework for understanding FMNI and F2S program adoption (Rogers,
2003).

Methods
Farmer Survey Development
The farmer survey was developed to explore the characteristics of FMNI and F2S
programs that influence farmer participation as well as the perceived barriers and impacts
of participation. The survey was composed of three main sections: (1) perceptions of
FMNI and F2S as defined by four DI theory attributes (relative advantage, compatibility,
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complexity, and observability); (2) experienced or perceived barriers to program
adoption; and (3) reported impacts of program adoption.
Perceptions of FMNI and F2S framed by the Diffusion of Innovations theory
First used in rural sociology in the 1940s and ’50s, the DI theory has been adapted for use
in many different settings, including agriculture, to understand perceptions of new
programs or technology and to explain how innovations have spread (Hasin & Smith,
2016; Rogers, 2003; Saltiel, Bauder, & Palakovich, 1994). While multiple iterations of
the DI theory exist, the four main theoretical constructs—innovation characteristics,
communication channel, time, and social system—work to explain how and why
diffusion occurs and the potential consequences or outcomes of that process (Rogers,
2003).
DI offered an appropriate framework for understanding the innovation
characteristics of FMNI and F2S that influenced farmers’ decisions to engage with these
programs. The innovation characteristics outlined by the DI theory are defined as the
perceived attributes that the potential adopter understands the innovation or intervention
to offer. The five perceived attributes include relative advantage, compatibility,
complexity, observability, and trialability. The attributes, their definitions, and the
application of these characteristics are outlined in Table 3.1 (Rogers, 2003).
For each of the four DI theory attributes, variables were operationalized and
survey questions developed based in part on a previously validated instrument (Hasin &
Smith 2016) which examined the diffusion of electronic benefits transfer (EBT)
technology at farmers markets from the market manager’s perspective. The questions
were adapted using published research about farmer perspectives on FMNI and F2S
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programs (Atkinson, 2007; Pankratz, Hallfors, & Cho, 2002). Theory variables were
measured using a five-point Likert scale of agreement which was coded numerically for
analysis (1=strongly disagree, 2=somewhat disagree, 3=neither agree nor disagree,
4=somewhat agree, 5=strongly agree).
Barriers to and Impacts of Program Adoption
Barriers to and impacts of program participation were synthesized from previously
published literature regarding FMNI and F2S programs (Bateman, Engel, & Meinen,
2014; Matts, Conner, Fisher, Tyler, & Hamm, 2015; Washington State Department of
Agriculture Office of Compliance and Outreach, 2012). Barriers were ranked on a fourpoint scale and then coded (1=not at all a barrier, 2=minor barrier, 3=major barrier, 4=not
applicable). Farmers were asked to consider how FMNI and F2S participation impacted
financial factors such as income and market access by indicating the degree to which they
experienced a change (1=decreased greatly, 2=decreased some, 3=stayed the same,
4=increased some, 5=increased greatly, and 6=not applicable/do not know). Impacts
related to economic, social/community, and environmental factors were included in
separate sections of the survey, with the goal of having respondents rank the three most
important factors within each category. When ranking their top three choices within each
category, respondents could also indicate if a given category, for example economic
impacts, was not important to them.
Survey Validity and Pilot Testing
Fourteen expert reviewers provided content validity feedback on the farmer survey with
five reviewers providing feedback on the FMNI section, seven on the F2S section, and
two on the application of DI theory. The experts represented a variety of backgrounds,
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including the nonprofit sector (n=2), farming (n=4), farming trade organizations (n=2),
government (n=3), agriculture education and/or training (n=1), and behavior change
theory research (n=2). The majority of feedback was related to question wording and
missing concepts within the impact, barriers, and program characteristics categories.
Content and design issues raised by expert reviewers were addressed prior to pilot testing.
In November and December 2016, 13 farmers were asked to pilot-test the full
survey. These farmers were recruited through one producer conference in New England,
a state department of agriculture in New England, and regional agriculture working
groups in New England and the Midwest region. Nine farmers participated in both FMNI
and F2S, one in F2S only, two in FMNI only, and one in neither program. Each tester
completed the survey on a Qualtrics web-based platform, either on a tablet provided to
them by research staff or on their personal computer. Participants were asked to engage
in a brief discussion following the completion of the survey to provide any additional
feedback. Further edits were then made to the survey to clarify or remove questions that
were duplicates, lacked relevance to the survey population, or were subject to substantial
recall bias.
Survey Sample
The study was conducted using a cross-sectional sample of fruit and vegetable farmers in
the Mid-Atlantic region during February and March 2017. The study targeted fruit and
vegetable farmers because several FMNI programs are restricted to purchasing only fresh
produce, and those types of local agricultural products also are most frequently purchased
by schools (USDA Food and Nutrition Service, n.d., 2017). So far, there has been a lack
of studies concerning FMNI and F2S programs in the Mid-Atlantic region—
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Pennsylvania, New Jersey, Delaware, Maryland, Virginia, West Virginia, and the District
of Columbia. To participate, farmers had to meet the following inclusion criteria. The
farmer must have:
1. Produced and sold fruits or vegetables for human consumption in 2016;
2. Been an owner, co-owner, or primary decision-maker about marketing for the
farm; and
3. Participated or considered participating in the FMNI and/or F2S programs at their
current operation.
Farmers were recruited using a snowball sampling technique, with initial contacts
at two producer conferences in the Mid-Atlantic region. Additional participants were
recruited through organizations and stakeholders in the Mid-Atlantic region with access
to the population of interest (e.g., state extension offices, food hubs, nonprofit and/or
community organizations, regional agriculture working groups). Surveys were selfadministered by respondents via Qualtrics, either by using a tablet provided by the on-site
research team at conferences or by using their own personal computers. Respondents who
indicated participation in FMNI and/or F2S programs were prompted to answer all three
sections of the survey. Those who had considered either program but chose not to
participate (i.e., non-adopters) were only asked to complete survey sections one and two.
The survey also inquired about demographic, socioeconomic, and farm business
information. The study was approved by the researchers’ university Institutional Review
Board for human subjects research.
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Analysis
Means and standard deviations were calculated for each DI theory variable, and t-tests
corrected for unequal variance were utilized to compare adopters and non-adopters in
each program. Variables were grouped based on their connection to the four main DI
theory attributes, and a summary score for each attribute was generated. Additional t-tests
were conducted to compare FMNI and F2S adopters and non-adopters. Internal
consistency using calculations of Cronbach’s alpha were done to determine whether the
variables comprising each attribute were measuring the same concept, with alphas of
>0.65 being considered acceptable (Goforth, 2015). For the DI attributes related to
FMNI, all alphas were >0.65. For F2S, the alphas bordered 0.65, with the attribute of
complexity significantly below the cutoff at 0.47. The lower F2S alphas were likely due
to the small sample of F2S respondents. Therefore, the variables were all maintained in
their respective categories, acknowledging the need for larger future samples to
determine reliability.
The barriers for FMNI, sales to schools, and other F2S activities were calculated
and ranked based on the percent of respondents indicating that an item was a major
barrier. To determine what respondents perceived to be the most important impacts of
FMNI and F2S programs, each suggested economic, social/community, and
environmental factor was reverse coded and totaled. Adopters were required to rank at
least one but no more than three impacts within each category; therefore, the number of
respondents for each item varied. Following the ranking, the top three factors in each
category were selected based on their total score. The significance level was set at p
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<0.05 for all analyses. All analyses were conducted using Stata SE, version 14.2
(StataCorp LLC, 2017).

Results
Descriptive Statistics
Of those who met the inclusion criteria, a total of 195 surveys were attempted. However,
responses were removed if a majority of questions were left unanswered (36 responses)
or there were inconsistencies in the data that suggested a fraudulent submission (4
responses), resulting in a final sample size of 155 farmers. The sample size for each
survey section is noted in the tables.
Concerning the programs of interest in this study, 104 farmers responded that they
currently participate in FMNI and 42 responded that they currently participate in F2S.
Twenty-nine farmers indicated current adoption of both programs. Those who never
considered adoption of FMNI (n=35) or F2S (n=47) were separated from non-adopters
(FMNI=38, F2S=66) and were not asked questions concerning their perceptions of
program characteristics, barriers, and impacts as they would not likely have such
perceptions. Farm and farmer characteristics are shown in Table 3.2. All six states in the
Mid-Atlantic region and the District of Columbia were represented in the sample. Based
on the USDA definitions of farm size prior to the 2015 definition revisions, the majority
of farmers oversaw farms that would be considered small, with 85.5% reporting annual
sales below US$250,000. Most respondents were female (57.4%), White (87.1 %), and
non-Hispanic (91.6%). There were few differences in farmer demographics and farm
characteristics between the adopters and non-adopters in either program; however, FMNI
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adopters had been farming for almost five years longer than non-adopters (14.8 years
versus 10.0 years, p=0.02).
Data were also gathered about the types and duration of FMNI and F2S
engagement reported by farmers to provide a sense of how program participation has
changed over time (Appendix, Table A.1.). The largest number of farmers reported that
their farm was authorized to accept WIC or Senior farmers’ market vouchers, with 25%
doing so for more than 10 years. Farmers engaging in F2S most frequently reported
providing produce to schools for samples or tastings (n=31), with most having engaged in
that practice for 1 to 3 years (51.6%).
Farmers Market Nutrition Program Results
Differences in Program Perception
Table 3.3 displays the differences between the perceptions of adopters and non-adopters
regarding FMNI, all of which were significantly different except for the attribute of
observability. The most substantial difference was related to the attribute of complexity,
which has been reverse coded in order to provide uniform directionality across all DI
factor categories. We interpret this as adopters perceiving the ease of participation to be a
mean of 3.4 (out of 5) which differs significantly from non-adopters, who perceive the
ease of participation to be a mean of 2.4. Tables A.2 and A.3 (Appendix) present the
detailed comparison of the individual variables comprising the four DI theory attributes.
As expected, FMNI program adopters showed significantly more favorable perceptions
of program characteristics than FMNI non-adopters.
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Barriers to Participation
Table 3.4 presents differences in the top five reported barriers to participation in FMNI
stratified by adopters and non-adopters. Both FMNI adopters and non-adopters saw the
marketing of the program to be a concern. Just over 15% of adopters and 29% of nonadopters perceived marketing to be a major barrier. Otherwise, perceptions of top barriers
differed between the two groups. Adopters largely cited customer and market
characteristics as key barriers, while non-adopters were concerned more with program
logistics. Overall, non-adopters saw more barriers to program engagement than adopters.
Impacts of Participation
Sixty-four percent of FMNI adopters reported that, overall, farm income increased some
or greatly as a result of participation. They also reported that the types of markets
accessed were either the same or slightly more varied and diverse than before program
adoption. As a part of their overall farm sales, FMNI adopters also observed increases in
the percent of sales from farmers markets and farm stands (55%). When asked which
category of impacts were most important to them, 74% of FMNI farmers ranked
social/community impacts highest, with economic and environmental impacts being of
lesser importance. Table 3.5 further illustrates the top three most important impacts
within each category. For 44.2% of FMNI famers, helping to feed low-income
individuals was the most important social/community impact. Twenty-one percent of
FMNI farmers indicated that economic factors were not a motivation for them. Overall,
environmental factors were of lower importance to adopters in both programs.
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Farm to School Program Results
Differences in Program Perception
Only perceptions of relative advantage and observability significantly differed between
F2S adopters and non-adopters (Table 3.6). For example, adopters perceived F2S to be
advantageous with a mean score of 4 (out of 5), while the mean score for non-adopters
was 3.5. Program perceptions tended to be similar between adopters and non-adopters
among individual questions, especially those related to the attributes of complexity and
compatibility; however the reliability of the complexity measure (as indicated by
Cronbach’s alpha) was marginal (Appendix Tables A.2 and A.3).
Barriers to Participation
Both F2S adopters and non-adopters ranked the limited capacity of schools to cook from
scratch as the most substantial barrier to engagement in F2S sales (Table 3.7), with
approximately 52% of respondents in each group ranking it as a major barrier. Issues
with contract and/or bidding processes and the large volume needs of schools were also
in the top five for both groups. The remaining barriers differed between the two, with
adopters experiencing challenges with school budget constraints and a lack of investment
by food service leadership. Major challenges related to other F2S activities were reported
less frequently than with F2S sales. For both sets of F2S barriers, non-adopters generally
ranked items as major barriers more often than adopters.
Impacts of Participation
Fifty percent of F2S adopters reported overall farm income increasing some or greatly as
a result of participation. The variety of markets accessed was perceived to be the same or
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slightly higher than before program adoption. F2S adopters largely reported no changes
to the variety of products they sell. Seventy-nine percent of adopters ranked
social/community impacts of highest importance, followed by economic and
environmental impacts (Table 3.8). Specifically, teaching kids about farming and food
production was cited as the most important social/community impact. Thirty-one percent
of F2S adopters were not motivated by economic factors, and environmental factors were
also of lower importance overall.
Discussion
With the goal of more deeply understanding the adoption, barriers, and impacts of FMNI
and F2S programs, our survey of Mid-Atlantic fruit and vegetable farmers uniquely
captured the perspectives of both program adopters and non-adopters. Our results indicate
that adopters of both FMNI and F2S perceive the programs to be more advantageous than
non-adopters, specifically related to the potential social impact and market opportunities
provided by these programs. However, adopters and non-adopters differed in their
perceptions of program characteristics and perceived barriers to adoption in ways that
likely impact the decision to participate in FMNI and F2S programs. The most frequently
reported barriers concerned issues with product pricing, customer engagement, program
logistics, and administration. Social/community impacts were a clear motivating factor
for farmers, with approximately 75% of respondents ranking those impacts as most
important in deciding whether or not to participate.
FMNI Program Perceptions and Barriers
The DI theory framework helped to illuminate certain differences in program perceptions
that may lead to program adoption. We found that FMNI adopters perceived the program

38

to be less complex, more advantageous, and more compatible with their business model
and values than non-adopters. Even with these differences, we still found that nonadopters appreciate the role of FMNI in community food systems to the same degree as
adopters and find value in supporting food access for low-income communities. The
more substantial differences were related to perceptions of the program structure and
logistics, encompassed by the attributes of relative advantage and compatibility. The
differences between FMNI adopters and non-adopters indicate that once farmers
participate in the program, they no longer view issues like payment, program procedures,
and the fit of the program into their business model as concerns. Outreach to potential
participants by FMNI sponsoring agencies and farmers markets could more explicitly
highlight that logistical aspects of the program are not as burdensome as they may seem.
Furthermore, outreach could also highlight that support is available at the state and local
level to navigate program administration.
These differences in program perception also relate to the perceived barriers to
FMNI participation. There was a general consensus that market managers could improve
the advertising of the FMNI programs. Successful pilot projects and a recent USDA Food
and Nutrition Service study (Karakus et al., 2014; Low et al., 2015) found that lowincome survey respondents were 40 times more likely to shop at farmers markets if they
had knowledge of these markets providing incentives for SNAP participants. With this in
mind, improved marketing of the program could help mitigate affordability issues and
increase farmer revenue. Other barriers experienced by FMNI adopters were related to
customer budgets, the preference for certain food items, the volume needs of the market,
and the logistics of transport to market locations. To address cost issues, some farmers
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and markets have established “pay-what-you-can” or sliding scale models. Others have
chosen to host a CSA pick-up site at lower income markets to help to create more
efficient food distribution. While more difficult to coordinate, assessing the community’s
food preferences in order to shift growing practices, offering cooking demonstrations,
and providing taste tests may be additional ways to increase the sale of produce items.
For non-adopters, perceived barriers relate mostly to issues of start-up and
program logistics. Knowing that these issues are not relevant for adopters, it is essential
that recruitment efforts clearly explain the logistical ease of the program and that
trainings provided by state and local level program administrators are accessible to
potential adopters. FMNI program sponsoring agencies could further improve their reach
through the development of recruitment partnerships with new farmer training programs,
state extension offices, and other groups focused on market access for small to midsize
producers.
F2S Program Perceptions and Barriers
Similar to FMNI respondents, all F2S respondents viewed school-based local agriculture
programs as valuable within community food systems and prioritize providing food to
local school children. Not surprisingly, F2S adopters perceive the program to be more
advantageous and a better fit with their business model than non-adopters, which may
explain in part their decision to participate. However, it is notable that program
complexity and logistics are a concern regardless of participation status. While this may
not be surprising, more research with a larger sample of farmers participating in F2S
programs may be needed to understand why some farmers choose to engage despite
knowing about these challenges while others do not. While difficult to execute, there is
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still room to improve the technical and logistical support available to farmers interested
in engaging with schools. These improvements include assistance with building
relationships with potential school partners, navigating the contracting and bidding
process, and managing produce deliveries. The provision and marketing of this additional
support could help shift the mindset of those who have chosen not to participate.
Regarding F2S sales, both adopters and non-adopters saw the lack of capacity of
schools to scratch cook or serve freshly prepared food (compared to serving frozen, heatand-serve meals) as the biggest barrier. This is not a new concern, as many school
districts have shifted away from scratch cooking since the early 1980s. At that time,
large-scale budget cuts forced schools to reduce spending on food and labor while also
increasing business. This often meant serving quick, “kid-friendly” meals like pizza and
fries that required less skill, thus saving money and staff time (Poppendieck, 2011).
Partially in response to the lack of scratch cooking capacity and other F2S barriers,
federal-level support for F2S was formally established in the 2010 Healthy Hunger Free
Kids Act. This legislation created a USDA F2S program to fund training and technical
assistance for key program stakeholders through a competitive grant program. Additional
initiatives at the federal, state, and local levels have even been put into place to help
districts procure kitchen equipment to process and store fresh food, which might include
items like large-capacity food processors, knife sets, cutting boards, and additional
refrigeration space (The Pew Charitable Trusts, 2013; USDA Food and Nutrition Service,
2014). Efforts have also been made to provide culinary training and professional
development for food service staff (Cohen, Richardson, Cluggish, Parker, Catalano, &
Rimm, 2015; Dill, 2017; Stephens & Byker Shanks, 2015). Despite these advancements,
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there is still a need to invest in school and kitchen infrastructure upgrades and more
widespread food service staff training to support a shift towards more scratch cooking in
school meal programs.
Other barriers cited by both F2S adopters and non-adopters included the
burdensome contract and bidding process and the fact that school volume needs may
exceed farmers’ capacity. To help better understand procurement issues, a pilot project
within the 2014 farm bill created more flexibility for eight states to use geographic
preference to purchase unprocessed, local fruits and vegetables using USDA dollars
slated to school meal purchases (Low et al., 2015). Geographic preference is a strategy
used by school districts during contracting and bidding processes that allows local
producers to receive “preference points” when their proposal is being weighed against
other, non-local producers (USDA Farm to School Program, 2014). States and localities
have also passed legislation making it easier for school districts to give preference to
local food producers when making purchases (Low et al., 2015). Additionally, it is
becoming more common for school districts and external partners to engage in collective
bidding processes and coordinate bulk food purchases in order to lessen these as
challenges (Conner, Nowak, Berkenkamp, Feenstra, Van Soelen Kim, Liquori, & Hamm,
2011). Matching programs and technology platforms have been successful at better
synchronizing school supply with farmer demand, which may be a barrier that
aggregators can help address. Geographic preference policies and other types of logistical
support await further evaluation regarding their effectiveness in increasing farmer
participation in F2S programs. If successful, these strategies could offer support to allow
these programs to expand.
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Lastly, it is noteworthy that fewer logistical and financial barriers are present
when considering other F2S activities beyond sales, such as engaging in classroom and
cafeteria visits and hosting field trips. These activities may not have a significant
financial impact for farmers in the short term, but may influence children’s future food
purchasing decisions. For farmers interested in engaging with schools for the first time,
these activities present low hanging fruit that may assist them in developing relationships
with food service staff and gaining a greater understanding for school food demands,
while potentially leading to more in-depth involvement in F2S activities and sales.
Impacts of FMNI and F2S Participation
When considering the impact of FMNI and F2S programs within the local food
movement, often the selling point for participation is diversified market opportunities for
farmers and increased revenue. However, we found that farmers report being most driven
by the urge to support their community. Not only are farmers socially motivated, but
social/community impacts were ranked as overwhelmingly more important than either
economic or environmental impacts for both FMNI and F2S respondents. In fact, a
substantial portion of respondents indicated that economic impacts were not ranked in
their top three. Of course, it is still important to highlight the economic impacts of these
programs in conjunction with the social impacts, as it is essential that engagement in
FMNI and F2S is profitable for farmers. Respondents indicated that both programs
helped to increase overall farm income, which is key to the long-term retention of
farmers within these programs. Lastly, environmental factors were of tangential
importance to farmers when thinking about the overall impacts of FMNI and F2S. In
addition, there may be differences in how farmers rank environmental impacts based on
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their choice of farming practices (i.e. organic, certified naturally grown). More research is
needed to explore that potential distinction.
Strengths and Limitations
A major strength of this study was the use of the DI theory as a framework for
understanding the adoption of FMNI and F2S programs. The DI theory suggests that, as
information about an innovation is communicated over time among members of a social
system, adoption of the innovation will occur in waves. Innovations that require new
technology, are complex, or are composed of a cluster of components tend to take longer
to adopt (Rogers, 2003). Understanding these elements within the context of FMNI and
F2S programs helps to illuminate how the adoption of each program has occurred. While
this study provides a very preliminary glimpse at the timeline by which FMNI and F2S
program adoption has occurred, more research is needed to understand how those who
adopted in the first wave differ from those at later phases of adoption. In the future,
measuring the communication channel and social system supporting program adoption
will further enhance these research findings. Unfortunately, the cross-sectional and
largely retrospective nature of this study limited our ability to collect those data.
Another strength of this study was the inclusion of both program adopters and
non-adopters, allowing us to uniquely capture the perspectives of those who have
considered participation but chose not to engage. The insights of non-adopters are key
when strategizing about recruitment and retention of future program participants.
Limitations did include the small sample size and the possible sampling error (e.g.,
selection bias) resulting from the snowball sample. Due to the sampling strategy and
geographic constraints on the study population, the results may not be representative of
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produce farmers throughout the Mid-Atlantic or the broader United States, and
generalizability is limited. Lastly, there may be instances where recall bias was a factor,
especially for farmers who were asked to recall the factors that influenced decisions they
made years ago.
Implications
Knowing that FMNI and F2S programs strive to alleviate local food system inequities
and provide more diversified markets for farmers, the findings from this study can
improve program design and implementation and aid in recruiting additional FMNI and
F2S adopters. FMNI and F2S sponsoring organizations may find success developing
recruitment and technical assistance partnerships with more traditional agricultural
agencies, like the Farm Bureau, state extension, and offices of rural development,
agricultural marketing, and/or family and small farms. With their broader stakeholder
base and existing infrastructure, these types of agencies would help to reach farmers that
may not have considered FMNI or F2S and could provide a stronger foundation for
program delivery.
This study also provides evidence about the importance of programs like FMNI
and F2S for America’s farmers. Legislative and funding support is essential to ensure that
these programs continue successfully in the 2018 farm bill. Efforts should focus on
maintaining the Food Insecurity Nutrition Incentive Grant Program, the Farmers Market
and Local Food Promotion Program, Specialty Crop Block Grants, Community Food
Projects, and the Senior Farmers Market Nutrition Program. Additionally, strengthening
state and local contracting and bidding policies to minimize local food procurement
barriers and supporting an increase in school meal reimbursement amounts would
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enhance the ability of schools to buy from local farms. Building on the results of this and
prior studies, future research related to FMNI and F2S programs is needed to capture
longitudinal impacts on the local economy, child and community health outcomes, and
community food security.
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Tables

Table 3.1. Core Innovation Characteristics in the Diffusion of Innovations Theory
Attribute
Definition
Application
Relative
Perception that the
The benefits for farmers may be related to income,
Advantage
innovation is better than its
market access, social status, or other factors. If a
predecessor.
program is seen as more beneficial when compared to
other market options (e.g., wholesale), the program is
more likely to be adopted.
Compatibility
Perception that the
When a program is consistent with a farmer’s business
innovation fits in with the
model, value system, or sociocultural view, he/she is
potential adopters’ existing
more likely to participate.
values, experiences, and
needs.
Complexity*
Perceived level of difficulty Programs are less likely to be adopted when they are
to understand and use the
perceived as complex to the farmer.
innovation or adopt the
intervention.
Observability
Degree to which results of
If a farmer is able to observe another farmer who has
the innovation or program
chosen to participate in a program, they can observe
use are visible to others.
how the program works and the benefits of use. This
makes the farmer more likely to adopt, as well.
Trialability^
Degree to which innovation If a program can be tried out before an adoption decision
(omitted)
can be tried before
is made, there is a greater likelihood of adoption.
adopting.
* This attribute is the only one negatively related to adoption; therefore, some have used the term
simplicity to maintain uniform directionality across all the attributes.
^ In the case of programs like FMNI and F2S, try-outs are not typically possible; therefore, this concept
was not included in this study.
Table 3.1

Table 3.2. Farm and Farmer Characteristics (n=155)
Farm Location
Pennsylvania
Maryland
Virginia
West Virginia
New Jersey
Delaware
Washington, DC

%
36.1
25.8
18.1
12.3
3.9
1.9
1.9

Farm Income, by Farm Size Category
Small farms (<US$250K)
Midsize farms (US$250K–<US$1mil)
Large farms (US$1 mil–<US$5 mil)
Very large farms (>US$5 mil)

%
85.8
8.4
4.5
1.3

Table 3.2

Geographic Location
Rural
Urban
Suburban/semi-urban

%
74.2
11.6
14.2

Respondent Position
Owner or Co-owner
General Non-owner Operator
Production Manager
Sales & Marketing Manager
Other, please share:

%
76.1
10.3
5.2
6.5
1.9

Age
Years farming

mean (sd)
42.9 (13.4)
13.5 (11.6)
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Table 3.3. Diffusion of Innovation Theory Factors Influencing FMNI Program Adoption
Magnitude of
Adopters
Non-adopters
difference in means
(n=104)
(n=38)
(absolute value)
Mean value on scale (sd)^
p-value
DI Theory Factor
Complexity*
1.0
3.4 (0.84)
2.4 (0.71)
0.0000
Compatibility
0.5
4.5 (0.62)
4.0 (0.69)
0.0004
Relative Advantage
0.4
4.3 (0.68)
3.9 (0.73)
0.0015
Observability
0.1
3.6 (0.43)
3.5 (0.56)
0.5434
^Data are presented as the overall mean score (standard deviation) on 1-5 scale where 1 is strongly
disagree & 5 is strongly agree
*Note that the scale for the complexity category has been reversed to maintain a uniform directionality
across all categories, meaning a high score equates to less complexity.
P-values in bold show statistical significance at <0.05
Table 3.3

Table 3.4. Top Five Reported Barriers and Perceived Barriers of FMNI Program Adoption^
Major barrier

Minor barrier

Not at all

Adopters (n=104)
Customers can’t afford the prices I have to charge
24.0
51.0
20.2
Volume needs of FMNI markets are too small
15.5
27.2
42.7
Marketing of the FMNI program by market manager
15.4
33.7
41.4
or FMNI program leader is not adequate
Customer interest in the produce I sell
14.4
49.0
34.6
Logistics of transporting product to FMNI market
6.7
14.4
69.2
locations
Non-adopters (n=38)
Paperwork required to participate in FMNI programs
47.4
44.7
2.6
Availability of training about FMNI program
44.7
44.7
5.3
Receiving prompt payment
31.6
31.6
26.3
Establishing/maintaining farmers' market or FMNI
29.0
42.1
15.8
program relationships
The marketing of the FMNI program by market
29.0
23.7
29.0
manager or FMNI program leader is not adequate
^Data are presented as % of respondents identifying each factor as a barrier. Responses are ranked based
on the top five most reported major barriers for adopters and non-adopters within each category. Rows
may not add up to 100% because the "not applicable" category is not shown here.
Table 3.4
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Table 3.5. Impacts of FMNI Program Participation (n=104)^
Category of Impact

% ranking as top
impact category

Social/community Impacts
Helps to feed low-income individuals
Positively impacts the nutrition & health of
the community
Raises public awareness about food &
farming
Economic Impacts
Increases my sales at existing markets
Allows me to charge a fair price, since low
income shoppers have help buying my
produce
Not motivated by economic factors

74.0

within category, % ranking as…
1st

2nd

3rd

44.2

22.1

9.6

19.2

47.1

14.4

9.6

11.5

27.9

47.1

14.4

6.7

17.3

28.9

13.5

21.2

2.9

9.6

23.1

Environmental Impacts
1.9
Have customers that value more sustainable
38.5
17.3
3.9
growing practices
Not motivated by environmental factors
33.7
1.9
1.9
Help me to keep my land in farming instead
17.3
11.5
9.6
of another use
^Represented here are the top three most important factors by category. They are listed largest to
smallest in terms of the total number of respondents ranking each factor in their top three choices of
impacts.
Table 3.5

Table 3.6. Diffusion of Innovation Theory Factors Influencing F2S Program Adoption
Magnitude of
Adopters
Non-adopters
difference in means
(n=42)
(n=66)
(absolute
value)
Mean value on scale (sd)^
p-value
DI Theory Factor
Relative Advantage
0.5
4.0 (0.14)
3.5 (0.11)
0.0118
Observability

0.4

3.2

(0.11)

2.8

(0.09)

0.0068

Complexity*

0.3

2.9

(0.11)

2.6

(0.11)

0.1059

Compatibility

0.1

3.9

(0.07)

3.8

(0.07)

0.1333

^Data are presented as the overall mean score (standard deviation) on 1-5 scale where 1 is strongly
disagree and 5 is strongly agree
*Note that the scale for the complexity category has been reversed to maintain a uniform
directionality across all categories, meaning a high score equates to less complexity.
P-values in bold show statistical significance at <0.05
Table 3.6
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Table 3.7. Top Five Reported Barriers/Perceived Barriers of F2S Program Adoption^
Major barrier

Minor barrier

Not at all

Schools lack the capacity to do scratch cooking or
serve fresh food (e.g., staff skills, equipment, space)
School(s) offer low purchase price and/or have food
budget constraints
Lack of investment from the food service director or
manager to engage in farm to school sales and
activities
Contract/bidding process that is required by school
district(s)
Volume needs of schools are too large
Non-adopters (n=66)

52.4

16.7

11.9

40.5

31.0

14.3

35.7

28.6

16.7

33.3

26.2

9.5

28.6

21.4

31.0

Schools lack the capacity to do scratch cooking or
serve fresh food (e.g., staff skills, equipment, space)
Volume needs of schools are too large
Contract/bidding process that is required by school
district(s)
Lack of knowledge about which schools are interested
in buying directly from farms
Seasonality of my products don’t match with school
year

52.3

20.0

9.2

50.8
50.8

21.5
18.5

15.4
7.7

50.8

26.2

10.8

49.2

24.6

10.8

Major barrier

Minor barrier

Not at all

19.1

40.5

16.7

19.1
11.9
11.9
9.5

28.6
31.0
23.8
31.0

28.6
31.0
33.3
35.7

Potential Barriers to F2S Sales
Adopters (n=42)

Potential Barriers to Other F2S Activities
Adopters (n=42)
Logistical challenges in coordinating visits to
classrooms or cafeterias
The time involved in visiting classrooms or cafeterias
The time involved in hosting field trips at my farm
The cost of bring students to my farm for field trips
Logistical challenges in coordinating field trips to my
farm
Non-adopters (n=66)

The cost of bring students to my farm for field trips
21.5
20.0
33.9
Logistical challenges in coordinating visits to
18.5
33.9
26.2
classrooms or cafeterias
Logistical challenges in coordinating field trips to my
15.6
28.1
32.8
farm
The time involved in hosting field trips at my farm
15.6
28.1
34.4
The time involved in visiting classrooms or cafeterias
9.2
35.4
32.3
^Data are presented as % of respondents identifying each factor as a barrier. Responses are ranked based
on the top five most reported major barriers for adopters and non-adopters within each category. Rows
may not add up to 100% because the "not applicable" category is not shown here.
Table 3.7
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Table 3.8. Impacts of F2S Program Participation (n=42)^
% ranking as top
impact category

within category, % ranking as…

Category of Impact
1st
2nd
3rd
78.6
Social/community Impacts
Teach kids about farming and how food
33.3
23.8
21.4
grows
Positively impact the nutrition & health of
21.4
23.8
21.4
kids
Help build relationships between me and
23.8
11.9
19.1
nearby communities
21.4
Economic Impacts
Not motivated by economic factors.
31.0
2.4
0.0
Help to build my future customer base
11.9
16.7
7.1
Provide me with large volume orders
14.3
11.9
4.8
0.0
Environmental Impacts
Teach kids about environmental issues and
69.1
4.8
2.4
sustainable farming
Keeps “seconds” or lower grade produce
7.1
16.7
4.8
from being wasted
Support lower transportation emissions by
2.4
16.7
9.5
keeping my distribution local
^Represented here are the top three most important factors by category. They are listed largest to
smallest in terms of the total number of respondents ranking each factor in their top three choices of
impacts.
Table 3.8
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Abstract
Farm to school (FTS) in the U.S. has grown rapidly since beginning in the late 1990s.
Limited research has examined why schools participate and how programs expand. A
qualitative study framed by the Diffusion of Innovations theory was conducted to explore
FTS program adoption and expansion through interviews with 24 key informants from
eight Massachusetts schools. Primary motivations for initial engagement included
program compatibility and relative advantages related to academic achievement, school
meal participation and child health/nutrition. Active integration of FTS into the
classroom, efforts to decrease program complexity, and strong community and parental
support aided program expansion. Leadership and sustainability plans, creative
partnerships for garden maintenance, and participation in the Community Eligibility
Provision are promising strategies to help diffuse FTS throughout the U.S. Future
research should assess academic outcomes, school meal participation, child health, and
parent/community engagement. Such evidence has both policy and program design
implications for the U.S. FTS movement.
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Introduction
Farm to school (FTS) programs began in the U.S in the 1990’s when three school
districts – two on the east coast and one on the west coast – developed pilots to connect
local and regional produce to school food service programs. The goal was to increase
child fruit and vegetable consumption by providing them with fresher, tastier fruits and
vegetables and offering a reliable market opportunity for local, small- to mid-sized
producers.1
Since that time the FTS movement has seen tremendous growth, as the number of
programs has expanded from 10 in 1998 to more than 42,000 in 2015 (about 42% of
schools).2 While local food procurement remains a central activity of FTS, nutrition
education and schools gardens have been added as core strategies.3 Other FTS activities
may include farm or farmer visits, taste tests, marketing programs (e.g. “Harvest of the
Month”), and targeted volunteer service programs (e.g. Food Corps) that place young
adults into schools to help facilitate food systems change. A school may choose to engage
in one or more of these activities in any combination and/or level of depth to be
considered a FTS program.
As the cluster of what is considered to be a FTS activity has broadened, advocates
have attributed potential benefits to program participation beyond increased child fruit
and vegetable consumption and economic opportunities for farmers. Suggested outcomes
also include improvements in child knowledge about nutrition, agriculture, and the
environment; academic achievement through active learning; child health, including
social/emotional development; community engagement; and environmental health.4,5
However, research confirming these potential benefits has been limited.1 Most school-
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based FTS studies have explored associations between overall programming and changes
in student knowledge, attitudes, and consumption of fruits and vegetables. 3,4,6,7 These
same outcomes have also been linked to individual components of FTS programs like
local procurement,8,9 local food marketing programs like Harvest of the Month,10,11 or
school gardens.5,12,13 Research focused on garden-based education has confirmed the
potential to improve academic outcomes primarily in science,5,14,15 and child
social/emotional development 16,17 but in a very limited capacity.
Despite limited evidence that demonstrates overall program effectiveness, the
popularity of FTS continues to climb. On a broad scale, domestic trends in obesity and
nutrition concerns, 18 as well as an interest in sustainable food systems education may be
influencing FTS adoption.1 Growth has also been attributed to state policies and laws that
encourage participation. 4,19 Several studies have explored school stakeholder perceptions
of and barriers to FTS 4,20,21 and the factors that have contributed to program growth. 22,23
However more evidence is needed to understand why schools choose to adopt one or
more FTS activities and what factors have supported program development.
Diffusion of Innovations (DI) theory provides a relevant framework by which to
understand FTS program adoption. With its origins in rural sociology in the 1940s and
‘50s, DI theory has been adapted for use in nutrition and public health settings to explain
how several interventions have spread. 24–27 The theory includes four main concepts: 1)
innovation characteristics, 2) communication channel, 3) time, and 4) social system,
which work together to explain how and why diffusion occurs. 27 DI theory is relevant in
the FTS context for two reasons: 1) it can be applied to social movements that take shape
when there may be limited evidence of program effectiveness; 28 and 2) it is useful for
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understanding “innovation clusters” or interventions that consist of one or more
interrelated parts that can vary in type and number in any given adoption situation.

27,29

Using DI theory as a conceptual underpinning, the goal of this study was to
qualitatively investigate the decision-making process and expansion of FTS programs in
Massachusetts schools. The aims of this research were 1) to understand FTS program
attributes that influenced initial FTS adoption; and 2) to identify key DI factors that
helped schools to engage in a more comprehensive cluster of FTS activities. Knowing
more about FTS program initiation and growth will help practitioners provide more
targeted support for schools and farmers. Results from this study will help to illuminate
focus areas for local and national policy efforts and suggest directions for future research
related to program delivery and impact.

Methods
Qualitative interviews framed by DI theory were conducted to investigate
stakeholder perspectives about FTS program adoption and expansion within the natural
context of their own school and/or district.30, 32 This study interviewed key informants
involved in the FTS adoption decision and/or on-going program logistics. Additional data
about the FTS program and demographics at each school were gathered from a FTS
program inventory, a FTS observational checklist, and school-level data from the
Massachusetts Department of Elementary and Secondary Education. Interviews were
conducted and program data collected from May – July 2017 to align with the end of the
2016-2017 FTS program year; however, both retrospective and current perspectives were
sought in order to understand the origins and current structure of each FTS program in
the study.
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Recruitment and Sampling of Study Schools
Recruitment criteria for schools included: FTS engagement during the 2016-17
school year that could be categorized along a continuum of more to less comprehensive
clusters of FTS activities, at least one prior year of programming, and the presence of at
least a 4th and/or 5th grade classroom. Research staff worked in partnership with the
Massachusetts Farm to School Project (MA FTS) to select a purposive, convenience
sample of districts from which to recruit schools. MA FTS connected the research team
with the person in each district considered to be the FTS program leader, who in the
context of this study was either the food service administrator or an external community
partner. Invitations to nine districts were extended in order to secure commitments from
the desired number of four study district. Recruitment ended once four districts provided
a written agreement to participate.
Conversations with each FTS program leader helped to determine the degree to
which FTS activities were occurring at each potential study school within the four
districts. Based on this information, principals at a subset of schools within each district
were contacted with an invitation to participate. Of the nine invited principals, eight
agreed. This provided a sample of low to middle income, culturally diverse
Massachusetts schools with varying levels of FTS programming (Table 4.1). 33,34 The
final sample was composed of five elementary schools, one middle school, and two K-8
schools. Written approval was obtained from each principal prior to beginning the study,
along with consent from the superintendent and/or school board if required by the district.
The researcher’s University Institutional Review Board approved the study protocol.
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Within-School Sampling
In order to better understand the origins and growth of the FTS program in each
study school, we targeted key informants nested within each community who had
substantial roles in the decision-making or coordination of the FTS program at each
school. These stakeholders included those operating at the district level with involvement
in multiple schools (e.g. food service administrators) or solely at one school (e.g.
principals). A purposive, snowball sampling strategy was used to recruit key informants
beginning with the FTS program leader in each district.
In the first round of sampling 19 informants were recruited, with an additional
five suggested and recruited during the interview process (n=24). The final sample across
all schools included principals (n=8), food service administrators (n=5), lead FTS
community partners (n=3), other community partners (n=4), teachers (n=3), and a parent
(n=1). Food service administrators were either the Director or General Manager of
Food/Dining Services. Two of these individuals were employed by a food service
management company. The lead FTS community partners were from organizations that
provide substantial FTS coordination and technical assistance for each school. Other
community partners provide targeted support for a portion of the program, such as taste
tests, composting, or local food procurement.
Data Sources
Key Informant Interviews
A semi-structured interview guide was developed to inquire about schools’
decisions to participate in FTS programs and specific factors that made more
comprehensive adoption likely. The interview included questions about the first activity
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adopted by each school, the rationale for choosing it, changes to the program over time,
and factors that seemed to contribute to program expansion.
The DI theory concept of innovation characteristics provided the primary
framework for the interview guide. These innovation characteristics are defined as the
attributes that a potential adopter perceives the innovation to have. These include relative
advantage, compatibility, complexity, observability, and trialability. 27 These attributes
provided a framework to understand the rationale for adopting the first FTS activity and
to explore program expansion. The attributes, their definitions, and the application of
these characteristics are outlined in Table 4.2. Attribute definitions and corresponding
interview questions were based in part on previous research related to FTS and other
school-based interventions. 25,35,36 Definitions of the other three DI concepts –
communications channel, social system, and time – are also provided in Table 4.2, as
they were also used to guide the qualitative data analysis despite not being the basis of
specific interview questions.
Research team members conducted the majority of key informant interviews in
person (n=17) during school visits in May-June 2017. Seven were conducted over the
phone. Verbal consent to participate and be audio recorded was obtained and formally
documented from all participants prior to beginning the interview. All study participants
consented to be identified in any reporting of the study results, but we have avoided
providing identifying details here to the extent possible. The semi-structured format
allowed the interview to be tailored to an individual’s program role. For example, only
food service administrators were asked about the structure and expansion of local food
procurement. Member checking was performed at the end of each interview, during
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which the interviewer recapped the main themes discussed and the key informant
confirmed that their perspective had been accurately captured. Modest gift card
incentives (US$ 20) were provided to each participant.
The interview audio recordings were transcribed verbatim. A deductive approach
was utilized to develop a preliminary list of codes based on the original research
questions and key DI theory concepts (e.g. perceived attributes, communication channel,
time, and social system). Two researchers used the preliminary codebook to double-code
two transcripts to assess inter-rater reliability and identify additional themes related to
program expansion. Peer debriefing was used to resolve coding conflicts and determine a
final codebook. Inter-rater reliability between 80%-100% was achieved across all codes,
and the remaining transcripts were analyzed independently. All analyses were conducted
using NVivo for MAC Software (QSR International Pty Ltd., 2014).
Characterization of FTS Programs – Program Inventory and Observation Checklist
At the time of the investigation, no comprehensive FTS program inventory
existed;4 therefore, a brief inventory was adapted from the Food Corps Healthy Schools
Progress Report, a validated tool originally designed for FoodCorps members to assess
their school partners’ progress. 37 The inventory assessed the type, depth, and frequency
of the following FTS activities: nutrition and/or garden-based lessons; field trips and
farmer/chef visits; local food sourcing; family, staff, and community engagement; and
marketing of local food, including Harvest of the Month. Schools could score a
maximum of 67 points on the inventory. The inventory was distributed electronically via
Qualtrics (Provo, Utah) to a portion of key informants after their interview. This subset of
respondents were principals, food service administrators, and lead FTS community

65

partners who were seen as most capable of providing comprehensive information about
the FTS history and cluster of activities. One to three stakeholders from each school
(n=16) completed the inventory to catalog the 2016-2017 school-level FTS activities.
Responses from the inventory were downloaded and numerically coded based on the
presence, depth, and frequency of engagement.
Additionally, a brief farm to school observation checklist, also adapted from the
FoodCorps Healthy Schools Progress Report was developed to record the presence of
local food marketing materials, food/gardening related artwork, school garden structure
and utilization, and evidence of composting. The research team completed the checklist
during school visits held in conjunction with the interviews. Checklist results were
tabulated, integrated with the results from the FTS program inventory, and compared
with interview data to determine the level of FTS engagement at each school.

Results
Composition of Each FTS Program
Schools scored between 20-53 points (out of 67) on the FTS inventory indicating
varied levels of FTS programming during the 2016-2017 school year. Table 4.3 presents
both the FTS inventory score and a list of the 2016-2017 FTS activities. The cluster of
FTS activities varied by school, with substantial differences sometimes observed even
within the same school district (e.g. Districts 3 and 4). Some schools appear to have a
similar mix of FTS activities but noticeably different FTS intensity scores (e.g. School 1
vs. School 7). In this case, a higher FTS program score represents a program with greater
depth and frequency of engagement in the specified activities.

66

Typically, the first FTS activity reported by respondents was gardening or local
food procurement. Farm field trips, nutrition education and composting were each
reported as the first FTS activity by one respondent. Originally, the study intended to
determine the first FTS activity at each school and use that as a basis for understanding
why a school first engaged in FTS. However, interviews identified occasional conflict
between what was perceived to be first.
Motivation for FTS Adoption
Key informants were asked to consider what influenced the decision for their
school or district to engage in their first farm to school activity. Figure 4.1 presents the DI
theory themes that emerged related to initial FTS engagement, as well as facilitators of
program expansion. Double lines are used in the figure to indicate a major theme.
Relative Advantage
The majority of principals, teachers, and community partners (8 informants)
indicated that they were first attracted to FTS activities, specifically school gardens, as a
means to enhance students’ learning through more active engagement. Time outside
“getting their hands in the dirt” was seen as a multi-sensory experience that could make
content from science, math, writing, and other subjects more relevant to their lives.
“…for some students it's a matter of getting outside and actually putting their
hands to work. But I think every kid benefits from that.” – Principal, School 4
All food service administrators (5) saw the local food procurement aspect of FTS
as an advantageous way to improve the perception of the school meal program, taste and
freshness of the food offered, and school meal participation rates. Promotional activities
like taste tests and cafeteria signage were sometimes bundled with local procurement to
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encourage student consumption of local menu items. Local procurement was also seen by
the majority of food service administrators (n=3) as a potential way to shift parent
perceptions of school meals, possibly motivating more of them to buy school meals for
their child(ren) and thereby increasing revenue.
“…people think of hairnets and mystery meat…there's nobody promoting school
lunches being healthy… when a parent actually comes into the cafeteria and sees
what we have to offer they're like, ‘Wow that's not what we had for lunch.’.” –
Food Service Program Administrator, District 1
An additional theme reported across multiple stakeholder groups (10) was that the
combination of school gardens, local procurement and educational activities were viewed
as an opportunity to raise healthier, more engaged eaters starting at a young age. By
providing students with an opportunity to grow fruits and vegetables and to taste those
same foods in the cafeteria, important connections could be made.
“I want younger generations to start being familiar with [local food] and
understanding more about food systems in general... so they can perhaps make
decisions as adults.” – Food Service Administrator, District 3

In the context of raising more engaged eaters, several stakeholders also were attracted to
the idea that FTS, including farm field trips, could help students understand farming and
the reason to support them. Elucidating the connection between food production and the
environment was also mentioned as a benefit by the District 3 schools that began FTS by
engaging in composting.
Compatibility
Many principals, teachers, and community partners (11) noted that FTS,
primarily, garden-based activities, were broadly compatible with an educational
philosophy of hands-on, cross-subject learning.
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“… get ‘hands on’ as much as possible... into math lessons, with area and
perimeter and… art lessons decorating the beds with their names and what they
contain… bringing in books to go into our literacy curriculum as well.” –
Teacher, School 7
“… nature education coincides with social, emotional learning… having the time
outside whether they’re doing gardening or recess even, it’s really important to
their growth.” – Principal, School 6
The majority of these same stakeholders (9) noted the natural links between FTS and
science curricula, specifically the 2016 Massachusetts Science, Technology/Engineering
(STE) Standards and the National Next Generation Science Standards.
“[Garden educator] would talk about not only growing the food …but would also
bring in things on the science standard, about the life cycle and about erosion
happening… so they could see the connections between the garden and the
science.” – Principal, School 1
This connection was especially valued by Schools 6 and 7 whose missions focus on
science and active learning.
Respondents (7) also noted that personal values influenced the decision to take on
FTS. The desire to support local food systems and raise more engaged eaters often
pushed stakeholders to initiate FTS conversations; however, the values of principals, food
service administrators, and superintendents were mentioned as being most influential, due
to their decision-making role. In many cases, the FTS program was initiated when there
was a shift in leadership that brought in someone with values that supported farm to
school.
“A lot of it centers around…who’s in the positions of power, who are the
gatekeepers. [You need] the gatekeepers to throw open the gates.” – Lead FTS
Community Partner, District 1
A more minor but notable theme was that the local community culture had an
influence in certain schools. In one town that bordered an agricultural area, the food
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service director noted that students seemed more interested to try new fruits and
vegetables because they recognized the farm names from which the food was sourced.
FTS was a natural fit in another town because specific efforts had been made to advocate
for more local sourcing.
“Even the town mayor is in support of this...they have a town master plan… [that]
talks about local food in their schools, in their hospitals…it fits right in with that
town goal. – Food Service Administrator, District 3
Observability
Observing the success of other schools, school districts, and food service
programs influenced the adoption decision of most principals and food service
administrators, one teacher and one parent (13). These stakeholders mentioned that they
had seen and/or heard about the success of other schools and districts at conferences,
meetings, or through community partners.
“I have seen what they’ve done in [neighboring town], and it really excited me.
School X has done stuff for many years.” – Principal, School 2
In several cases, principals did “meet-and-greets” with neighboring FTS programs either
on their own or through the facilitation of a community partner. Lastly, one food service
administrator and several principals and community partners reported that observing FTS
programs at previous workplaces motivated their decisions to engage in FTS in their
current role.
Complexity
Generally, stakeholders believed that initiating FTS activities at their current
school would not be too complicated (10). For those schools first engaging in school
gardening or composting, community partners often made the decision easy.
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“It was a no-brainer…working with the [community organization]… they’re
coming in with pre-cut wood and all we have to have is the drills. Then they tell
us, this is where you can get your soil, this is how much it costs, worked out the
delivery dates…it was very low-maintenance and very low-prep.” – Principal,
School 7
In schools that began by sourcing local food, food service management
perceptions about complexity were mixed. Two individuals with prior local food
procurement experience were not concerned about navigating that process; however, two
directors reflected that it did take more time and was more complicated to navigate than
originally expected. In District 4, the decision to begin local procurement was made
easier through a partnership with a supply chain management company.
Trialability
When considering whether they would lose out on anything by trying FTS, startup costs of time and money were most often cited as a potential concern (7). There was a
perception that garden education, composting, and field trips might take time away from
planning traditional classroom lessons, and local food procurement would take additional
time at the onset for food service administrators. Two food service administrators also
mentioned that there could be short-term financial losses as students became accustomed
to the new meal offerings. They felt that students would change their food preferences
with time, so the potential short term loss was worth the risk.
“Well, hypothetically money, because it's not always the lowest cost...but I
decided if more kids were eating it then it was probably in the long run worth it.”
– Food Service Administrator, District 2
Many (9) felt as though the benefits of FTS activities outweighed the risks and that there
was not much to lose. Stakeholders at one school even indicated that they promote safe
risk-taking at their school.
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“I always think it’s good for the kids to see that we as the teachers don’t
necessarily know everything either… we’re allowed to try something, and if it
fails, try something different!” – Teacher, School 7
Factors that Led to Program Expansion
Schools 1, 3, 6, and 7 had established a moderately to substantially more
comprehensive FTS program than the others (Table 4.3). This section focuses on the
factors that reportedly contributed to program expansion in these four schools as reported
by the 16 informants associated with those schools. Overall, the DI concepts of
complexity, strong social structures/support networks, and compatibility represented the
most prominent themes. Additional minor themes included communication channels and
the passage of time.
Complexity
On-going logistics related to garden maintenance and classroom lessons, funding,
and time were reported across all stakeholder groups as factors that made FTS program
implementation more complicated. To decrease the complexity of on-going program
delivery and support program expansion, all schools had developed systems for
sustaining FTS activities during the school year and summer with each using a slightly
different approach (11). In Schools 1 and 3, the FTS program was integrated into the
Wellness Plan, and a garden committee was established as a part of the Parent Teacher
Organization to ensure continuity and a process for volunteer recruitment throughout the
year. At School 7, a garden leader training program offered by the Lead FTS Community
Partner and a school garden leadership committee helped teachers and other stakeholders
to simplify the integration of FTS into their work and build self-confidence and school
culture around the benefit of FTS. Stakeholders would rotate through both the training
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and leadership committee every year or two, which helped to build a long-term, schoolwide structure for FTS sustainability. At School 6, students participated in a “Green
Team” to assist with composting logistics in each classroom and in the cafeteria.
To support summertime garden maintenance, all schools turned to maintenance
staff, parent, and community volunteers for assistance, during regular garden volunteer
days or as a part of a summer care schedule. Summer maintenance also was made more
compatible with the schools’ structure through partnerships with summer enrichment
programs.
“… it found a new population [adults with disabilities] to engage… it was great
to hear that there were non-[School 8] students that were here, using our space,
who really took a lot of pride in helping to maintain it.” – Principal, School 8
Financial support through grants helped to simplify the process of FTS expansion
in the four more comprehensive programs (13). Grant funding covered overall program
costs and individual FTS activities (e.g. field trips, composting) and came from a wide
variety of sources: local and national foundations; hospital partners, state grants from
Agriculture in the Classroom and the Environmental Protection Agency; Federal Farm to
School and Fresh Fruit and Vegetable Program funds; and grants from food service
management companies.
An unexpected finding was observed in District 4, where the use of the
Community Eligibility Provision (CEP) was reported by key informants (4) to provide
both cost and time savings that eased program expansion. This district was the only one
in the sample that participated in CEP district-wide. Beginning in 2015, CEP enabled all
students to receive free breakfast and lunch without the need to submit eligibility
paperwork. This freed up substantial amounts of time for food service administrators to
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invest in nutrition education and local food procurement. The total reimbursement
District 4 received for school meals also increased, which provided additional money to
purchase local food that could sometimes be more expensive.
“Things really took off here when we went CEP… we had additional funding that
came in…that helped us offset [the cost of local food] as well. We know our
produce [cost] went up, but because we went CEP, our revenue went up so we
just moved that revenue over into that [local food] category.” – Food Service
Administrator, District 4
Support Network and Social Structure
While the success of any FTS program depends on some collaboration, the four
more comprehensive programs indicated that they had strong, complex support networks.
Interviewees unanimously reported that networks needed to operate on multiple levels to
best support program expansion, with advocates at the district level like superintendents,
curriculum directors, and food service administrators and school level stakeholders like
principals, teachers, and parents.
“The first is strong support from top administrators… Food service director,
superintendent, principal – need to all be on board. Partnering organizations,
parent groups – those are all bonuses. [District 3] .” – Food Service
Administrator, District 3
Many respondents (7) noted that those in leadership positions had a particularly strong
influence on the expansion of FTS. Both superintendents and principals set a precedent
within their districts and schools that FTS was valuable and participation was strongly
encouraged. Principals at Schools 1 and 3 indicated that they made garden time
compulsory, requiring that teachers take students outside to work with the garden
educator.
“Through science class, it’s just a part of what’s done.” – Principal, School 3
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Community partnerships with food/garden education organizations, the
Massachusetts Farm to School Project, and other FTS specialists also were extremely
important (10). Nearly all respondents mentioned that they needed both their content
expertise and their capacity to coordinate. In Districts 1 and 4 where a Lead FTS
Community Partner was present, it was noted that the partner played an essential and
irreplaceable coordination and fundraising role.
“[The Lead FTS Community Partner] is the coordinator. They connect all the
pieces…they’re the ones who are always in the middle.” – Principal, School 7
A unique factor related to expansion was discussed by key informants in both
Districts 1 and 4 (5), who mentioned that more local food procurement was possible in
part because their school meal programs were run by food service management
companies. The regional scale at which management companies operate offered cost and
time savings at the local level by providing regional marketing, menu planning/dietetics,
and chef support. Additionally, their regional scale made them better able to partner with
distribution and logistics companies to simplify the ordering and transport of local
products for school meals, a structure which may not be as accessible for smaller, selfoperated food service programs.
“There was a stronger push on local, working with the regional farms through
[distributor]. We had meetings during the summer where we put together
numbers as far as what type of fruits and vegetables we would need as a company
in this region for the following year.” – Food Service Administrator, District 1
Compatibility
Stakeholders from the more comprehensive programs noted that expansion
occurred through efforts that made FTS more compatible with school or district offerings.
One way in which this happened was through active integration of FTS activities into a
wide range of subjects and further embedding the program into the fabric of each school
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(13). Principals encouraged and supported teachers in thinking creatively about how to
facilitate math, history, writing, art, and other lessons out in the garden, and to bring
gardening, taste testing, and food-related visitors into the classroom. To support all
teachers, especially those who may have struggled more with integrating FTS concepts
into their lessons, self-efficacy and skill building opportunities were provided (10). At
School 7, for example, this included the Lead FTS Community Partner providing a
toolkit with model lesson plans for teachers to more simply integrate FTS content into the
state curriculum standards.
“That was also part of the work, creating a farm to school toolkit for educators
that included some model lesson plans that were integrated… into the state
standards…really to embed it into their curriculum.” – Lead FTS Community
Partner, District 4
Minor Themes: Communication Channel & Passage of Time
Two less common themes related to program expansion were the channel through
which FTS information was communicated and the influence of the passage of time.
Peer-to-peer exchanges were reported by a small number of stakeholders (3) as a helpful
way to communicate best practices and information about program benefits, which
occurred at meetings and in other informal settings.
“Giving the teachers an opportunity to be able to share…what they were trying
out and what they were doing – I think made others feel more comfortable about
what was going on.” – Principal, School 1
The passage of time was a tangential factor discussed by interviewees, and this study did
not explicitly map the timeline of FTS diffusion within each school. However, several
mentioned that as FTS early adopters and advocates within each school shared their
successes over time, more of their peers chose to engage (4).
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Discussion
FTS is an increasingly popular movement through which schools are connecting
local agriculture, school gardens, and food-focused education to achieve a variety of
goals for their students and school community. DI theory provided a useful framework to
guide the exploration of FTS adoption and expansion. This qualitative study validated
and expanded upon previously cited perceptions and key factors that support FTS
program adoption and expansion, including the relative advantages of FTS, program
compatibility, complexity, and strong social networks/social structures. Additionally, new
themes arose about the potential for several unique factors to influence program design,
evaluation efforts, and further FTS diffusion, such as food service program structure,
CEP, and multi-faceted plans to support on-going program needs.
Factors Influencing FTS Adoption and Expansion
Not surprisingly, school principals and other personnel reported initial interest in
FTS activities because of potential relative advantages related to active learning,
improved food consumption, and potential to raise healthier, more engaged eaters. These
results align with previous research about school stakeholder perceptions of FTS. 4,5,20,21
Both at the onset and during expansion, the compatibility of the program with the values
and needs of each school was a key factor. Efforts to ease program implementation (e.g.
decrease complexity) were particularly important for program expansion, with
community partners playing an essential role in providing lesson plans, technical
assistance, grant seeking support, and program coordination. Participation in CEP also
afforded districts with more time and money, minimizing those barriers to program
expansion.
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Respondents noted that the social structure of school districts and the network of
partners supporting each school were important for FTS expansion in each study school,
which validated previous research findings.3 The presence of a FTS advocate as
superintendent or principal was a driving force for almost all study schools, which
underscores the powerful role that those in leadership positions can have in program
initiation and expansion. Partnerships with food service management companies also
seemed to ease the expansion of local food procurement. The presence of a strong
community partner leading the FTS efforts provided the resources and training critical for
program sustainability, including teacher education, capacity building activities, and
grant seeking. The limited capacity of FTS partner organizations like the ones studied
here may inhibit further program growth, and securing funds for on-going collaborations
is an important consideration that may not always be feasible.
Further FTS Diffusion
This qualitative research provides suggested areas in which support could be
provided to further diffuse FTS in the U.S. The interview data indicates that there may be
local food procurement capacity differences between self-operated school meal programs
and those run by food service management companies. While the corporate structure may
bring certain challenges, management companies were reported to offer efficiencies of
scale, regional resources, and greater bargaining and buying power, which eased local
food procurement processes. Self-operated districts may need more and/or different types
of support in order to participate in local food procurement to the same degree.
Collaboration with food hubs/distributors, buying collaboratives, and logistics
organizations may offer self-operated districts some of the same advantages and ease the
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burden of local food procurement and transportation. Moving forward, FTS advocates at
the local, state, and national level must keep these structural differences in mind when
advocating for school meal procurement policies and working to integrate more local
food into U.S. schools.
Additionally, the unique influence of CEP on the FTS program in District 4 has
both policy implications and may provide opportunities for certain school districts to
become more engaged in FTS. Interviewees from the District 4 lead FTS community
partner organization and the food service department mentioned that under CEP,
substantial amounts of time and money could be shifted to FTS activities. While only a
single district noted the impact of CEP on FTS expansion, it is logical to assume that
similar districts may enjoy those benefits when engaging in both at the same time.
Further investigation is needed to understand the scope of CEP and FTS overlap and the
potential benefits of dual participation. This novel finding also provides an argument in
favor of CEP and a potential opportunity for advocacy at the school district, state, and
national level. State and national FTS coalitions could take a leading role.
Suggestions for Program Expansion and Future Research
Findings suggest several program components to advance new or expanding FTS
programs. Schools described creative plans that support on-going program needs,
particularly garden maintenance, which had been identified in the literature as a common
barrier.15 The PTO, other parent groups, and summer school/enrichment programs were
identified as important partners who provided summer garden support. Establishing a
garden or FTS leadership team is also a strategy that new or expanding programs may
look to in order to provide multifaceted support and ensure longer-term program
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sustainability given yearly transitions. Future evaluations are needed to build on these
qualitative findings and assess how these strategies have been effective at supporting
program expansion.
This study also helped to illuminate a disconnect between the reported
motivations school stakeholders have for engaging in FTS programming and the
outcomes that are often measured. Academic achievement in a variety of subjects,
improved perceptions of school meals, and increased school meal participation were
some of the more unique FTS advantages mentioned by key informants. These concepts
have been suggested elsewhere as potential benefits; however, changes in fruit and
vegetable knowledge, attitudes and consumption are the most often cited FTS
outcomes.3,4,6,7 Future evaluation efforts should target a more diverse set of potential
outcomes using these reported stakeholder motivations as a guide.
Additionally, an insight from this study has implications for the collection of the
National Farm to School Census. Originally, this study sought to explore FTS program
history and variation at the district level. However, it became clear that clusters of FTS
activities can vary substantially from school to school within the same district and that
individual school leadership, culture, and resources largely explained program structure
and expansion. To date, the National Farm to School Census collects district-level data
about FTS programming in a way that lacks specificity about the activities occurring at
individual schools.2 While the collection of school-level FTS Census data may be
logistically burdensome, it would provide more nuanced information about the reach,
depth, and variety of FTS programs in the U.S.
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Strengths and Limitations
A major strength of this study was the use of a qualitative design that captured a
variety of school perspectives along a spectrum of FTS engagement, provided insights
into the factors that contributed to program adoption and expansion, and suggested new
directions for future exploration. DI theory provided a solid framework for the structure
of the key informant interview guide and the analysis and interpretation of the interview
data. The inclusion of socioeconomically and racially/ethnically diverse districts in four
different geographic locations in Massachusetts provided rich data representing a variety
of perspectives.
This study has several limitations that should be considered when interpreting the
results. While a great deal was learned about the perspective of the interviewees with
relation to FTS and identified new areas for exploration, our purposive, convenience
sample both of schools and informants limited generalizability. This is often the case with
qualitative research, as its goal is to explore in-depth the experiences of the sample and
does not purport to result in broadly representative findings. 32 Additionally, every effort
was made to connect with relevant stakeholders to gather comprehensive FTS program
information, but the study design required the interviewees to retrospectively recall
information relevant to their individual FTS program. This may have contributed to some
recall bias.
The study was conducted over a relatively short period of time and with
individuals currently involved in each FTS program. Staff transition is common in school
environments, and the research team was not always able to speak with stakeholders who
had been present at the program onset. Many interviewees had received the program
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history when they assumed their positions; however, the ability to gather comprehensive
historical program data may have been limited by the amount of time interviewees had
been working at each school.

Conclusion
This qualitative study framed by DI theory provides rich insight into the decision-making
process of school stakeholders when first engaging in FTS activities and the factors that
support program expansion within schools. The results help to identify key areas for
further exploration that may aid in program initiation and improvement, including
leadership and sustainability plans, creative partnerships for garden maintenance, and
CEP policy advocacy. Future research should build on the findings presented here, with a
focus on the collection of school-level data and improvements in academic outcomes,
school meal participation, and parent/community engagement.
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Table 4.1. Demographics of Study Schools, by District
District
1

District
2

District
3

District
4

School
1

School
2

School
3

School
4

School
5

School
6

School
7

School
8

K-4th

PK-4th

5th-8th

2nd-5th

K-4th

K-4th

PK-6th

PK-8th

377

248

450

216

247

252

685

490

1.0

1.6

1.8

0.0

1.2

2.6

9.4

6.0

Asian

3.9

3.5

3.6

0.0

0.0

1.3

23.9

13.1

Hispanic

13.2

9.8

10.5

17.1

8.6

13.7

37.9

32.3

White

77.2

81.6

82.4

71.0

90.1

75.6

24.7

44.8

Other^
Economically
Disadvantaged
(%)a

4.7
29.3

3.5
38.7

1.8
29.8

12.1
54.4

0.0
25.9

6.8
65.0

4.1
64.3

3.8
43.2

First Language
Not English (%)

4.7

2.0

0.9

13.8

1.6

1.7

31.1

21.7

Participation in
CEP b

N

N

N

Y

Y

N

Y

Y

Grades offered
Enrollment
Race/Ethnicity
(%)
Af. American

a

Economically disadvantaged is defined as the percentage of children who were reported to participate in at
least one state-administered public assistance program, including the Supplemental Nutrition Assistance
Program (SNAP); the Transitional Assistance for Families with Dependent Children (TAFDC); the Department
of Children and Families' (DCF) foster care program; and MassHealth (Medicaid).
b

Participation in CEP or the Community Eligibility Provision uses community income and historical school
lunch data to qualify a school or district to serve all students to free breakfast and lunch, without the need to
submit eligibility paperwork for individual families.34(Food Research and Action Center, 2017)
Table 4.1
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Table 4.2. Diffusion of Innovations Theory Concepts and Subset of Interview Questions Asked of Key
Informants
Attribute

DI Attribute Operationalized
for F2S

Key Informant Interview
Questions

Relative Advantage

Perception that a particular F2S
activity has advantages over the
alternative, as it relates to
learning, school meal satisfaction,
etc.

What specific advantages did you
think [first activity] would
provide?

Compatibility

Perception that a particular F2S
activity fits in w/ the existing
values, experiences, and needs of
the school.
Perceived level of difficulty to
understand & integrate a
particular F2S activity into the
school.

In what ways did you see [first
activity] fitting in well with your
school/district?

Observability

Degree to which results of F2S
participation are visible to others.

How did observing the success of
other schools/districts influence
your decision?

Trialability

Degree to which a particular F2S
activity can be tried before
adopting, taking into
consideration the risk or potential
loss if not successful.

What, if anything, did you feel like
you might lose if you tried out
[first activity] and it didn't work?
How impactful did you think that
potential loss might be?

Communication Channel

Movement of an innovationrelated message from one
individual to another, including
information source and players in
the line of communication

Not explicitly included in
interview guide

Social System

Interrelated unites engaged in join
problem solving, including both
formal and informal structures

Not explicitly included in
interview guide

Time

Process of going from first
knowledge to adoption. Rate
varies depending on
innovativeness of the individual
adopting and their compared
earliness/lateness in reference to
others

Not explicitly included in
interview guide

Innovation Characteristics

Complexity

Table 4.2

How complicated did you feel like
[first activity] would be to add to
what your school/district was
already doing?
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Table 4.3. Farm to School Program Inventory Score and Cluster of Activities, by School
District 1
School School School
1
2
3
Farm to School Program
Inventory Score

District 2
School
4

39

34

37

20

Active school garden

X*

X

X

##

Local food served in
school meals

X*

X*

X*

X*

X

X

X*

District 3
School School
5
6
28

District 4
School School
7
8

53

50

33

X*

X*

X

X

X

X

X*

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Farm to School Activities

Education in F2S content
areas
Visits from farmers,
chefs, and others in food
industry

X

Field trips to farms,
community gardens,
Farmers' Markets,
composting or other food
businesses

X

X*

Harvest of the Month

X

X

X

Other Local Food
Promotion Program

X

X

X

Classroom or in-school
growing

X

School community-wide
events
Sends local produce
home
Composting program
within the school
Taste tests provided
Garden produce served
in school meals or taste
tests
FoodCorps member
assigned to school

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X*

X

X

X

X

X

X

X

X
X

*Indication of first FTS activity reported by key informants. Multiple * within one school indicates an instance of
conflict around which activity occurred first.
## School 4 elementary has an active garden but it is maintained and utilized just by afterschool and summer
programs
Table 4.3
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Figure 4.1: Key Informant Interview Themes, Framed by Diffusion of Innovations Theory
Part A: Emerging Themes for Farm to School Adoption
Relative Advantage
Active learning; school
meal improvements;
raising healthy, engaged
eaters
Trialability
Payoff likely; risk-taking
culture

Characteristics
Influencing
Adoption

Compatibility
Philosophy of hands-on,
cross-subject learning;
personal values &
community culture

Complexity
Mixed feedback related
to local food sourcing;
other FTS activities less
complex

Observability
“Meet and greets”;
overserving peers; prior
experience

Part B: Emerging Themes for Farm to School Expansion

Support network &
social structure
Multi-level network;
strong community
partner; food service
management company

Passage of time
Early adopters
influence peers’
decisions

Facilitators
of Expansion

Communication
channel
Peer-to-peer
communication

Reduced complexity
On-going logistical
support; financial
support and time
savings

Compatibility
Active integration into
range of subjects; selfefficacy & skill building
opportunities

Fig. 4.1: Themes arose from key informant interviews utilizing constructs from Diffusion of Innovation
Theory. The presence of a double line indicates a major theme. (a) Interviewees at all study schools were
asked about the characteristics of farm to school that influenced the decision to adopt. (b) Interviewees at
the four schools with more comprehensive programs were asked about the factors that facilitated expansion.
Figure 4.1
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Abstract
Farm to school (FTS) strives to improve youth food literacy (FL) through education,
gardens, and local food procurement. Effective measurement tools are needed to assess
FL as a potential FTS outcome. This study examined the feasibility and utility of a novel
Tool for Food Literacy Assessment in Children (TFLAC) in schools engaged in FTS.
Administered to 591 4th and 5th graders in eight diverse, lower to middle income
schools, the TFLAC included five domains: cooking skills; cooking, nutrition and food
systems knowledge; and self-efficacy around healthful eating. Of those fully completing
the TFLAC (92%, n=542, completion ~15 minutes), the mean FL score was 33.95±5.0
(max=40) with 5th graders scoring significantly higher than 4th (p<0.001). Modest
differences by domain were observed, with more nuanced variability present by
individual question. The TFLAC yielded informative variability in scores, was feasibly
administered among diverse schoolchildren, and is primed to assess and inform schoolbased programs.

Key Words: Farm to school, food literacy, assessment tool, nutrition, food systems,
cooking, healthful eating
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Introduction
Since the farm to school (FTS) movement began in the late 1990s, the number of
FTS programs has expanded from 10 to over 42,000 in 2015 (about 42% of schools)
(USDA Food and Nutrition Service, 2016). FTS programs integrate local food
procurement, school gardens, and food-based education to influence children’s foodrelated knowledge, skills, and behaviors (Bontrager Yoder et al., 2014). Schools can
choose to engage in these and other FTS activities – farm or farmer visits, taste tests, and
marketing programs – in any combination and/or level of depth to be considered a FTS
program. While this provides schools with the flexibility to adapt FTS to their specific
community and needs, such variability in individual programs makes it challenging to
categorize them and evaluate their impact (Vernon, Price, & Kumagai, 2017).
One way to broadly categorize FTS programs is with regard to their potential to
influence the multi-faceted concept of food literacy (FL). Child food literacy (FL) is an
emerging concept that encompasses “farm to plate” topics related to cooking skills;
cooking, nutrition, and food systems knowledge; and self-efficacy in making healthy
food choices (Amin, Panzarella, et al., 2018; Vidgen & Gallegos, 2014). While FL
develops through a variety of experiences and environments throughout the lifespan, FTS
has been identified as a promising school-based strategy for influencing the components
of FL (Kettel Khan et al., 2009). Late childhood (ages 9-12) is a particularly important
window for influencing FL, as youth gain more autonomy and develop key food-related
skills and self-efficacy that can influence future dietary behaviors (Brown, 2016;
Cunningham-Sabo et al., 2016; Lavelle et al., 2016).
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While some evidence links FTS programming to improvements in nutrition
knowledge, attitudes, and consumption behavior (Bontrager Yoder et al., 2014), current
research exploring child FL in the context of FTS programs is sparse (Amin, Panzarella,
et al., 2018). Effective measurement tools are needed to provide accurate baseline and
longitudinal assessments of child FL in FTS and other similar settings and inform
program design. The overall goal of this study was to examine the feasibility and utility
of a novel Tool for Food Literacy Assessment in Children (TFLAC) in schools with FTS
programming. The specific outcomes included ease of administration and ability to detect
differences in FL scores across domains among diverse, 4th-5th grade school children.

Methods
Setting and Participants
A cross-sectional design was utilized to assess student FL (May-June 2017) in eight low
to middle income, diverse schools in four Massachusetts school districts. Schools were
recruited based on varying levels of FTS program engagement during the 2016-17 school
year. District superintendents and principals provided consent. All 4th and 5th graders
were invited to participate. Since no individual-level child data was collected, passive
consent procedures were utilized. Parent/guardians were provided notice of the study and
offered the opportunity to opt out by contacting the research team.
The paper-based TFLAC was self-administered in all 4th and 5th grade classrooms in
participating schools. The TFLAC was provided in English; however, assistance was
available for students with limited reading skills or English proficiency. Children
received a small sticker upon survey completion, and schools received a US$ 200 gift
card incentive for allowing data collection to occur. The Tufts University Social,
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Behavioral and Educational Research Institutional Review Board approved the study
protocol.
Measures
Food Literacy. FL was measured using the 25-question TFLAC designed and validated
by Amin, Lehnerd et al. (2018) for use with 4th and 5th graders. Briefly, the tool was
developed based on prior child FL research and formative focus groups with children
from socioeconomically diverse schools. Validity and reliability was confirmed through a
three-phase process including a two-phase modified Delphi panel, pilot testing, and
testing of validity and internal consistency. Additional details regarding the development
and validity and reliability testing is published elsewhere (Amin, Panzarella, et al., 2018;
Amin, Lehnerd, et al., 2018).
The TFLAC encompasses five domains: 1) cooking skills, 2) cooking knowledge,
3) nutrition knowledge 4) food systems knowledge, and 5) self-efficacy around healthful
eating. As developed, the maximum TFLAC score is 40 points (Table 5.1). Each question
is worth one point, with the exception of five multi-part/matching questions that were
worth between three and six points depending on the number of parts. In the knowledgebased domains, scores are based on a correct answer being provided. In the skills/selfefficacy domains, responses are scored on a 0 – 1 scale based on the reported level of
skill/confidence. As examples, if a student reported that she could “crack an egg into a
bowl” or “use a knife to cut up food into small pieces” “all by myself”, one point was
awarded for each.
Classroom- and School-level Characteristics. Sex was recorded at the classroom-level as
surveys were administered. School-level demographic data were collected from the
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Massachusetts Department of Elementary and Secondary Education (2017), including
race/ethnicity, primary language, and percentage of children who were economically
disadvantaged (defined by participation in at least one state-administered public
assistance program including the Supplemental Nutrition Assistance Program (SNAP);
the Transitional Assistance for Families with Dependent Children (TAFDC); the
Department of Children and Families' (DCF) foster care program; and MassHealth
(Medicaid)).
School-level FTS program engagement for the 2016-2017 school year was
reported by one to three stakeholders from each school (n=16) who completed a brief,
online inventory via Qualtrics (2017, Provo, UT). This assessment was adapted from the
FoodCorps Healthy Schools Progress Report (Teachers College & FoodCorps, 2017) and
asked respondents to describe the type and frequency of FTS activities in the following
areas: nutrition and/or garden-based lessons; field trips; farmer/chef visits; local food
sourcing; family, staff, and community engagement; and local food marketing. Schools
could score a maximum of 67 points on the inventory.
Analysis
TFLAC responses were entered into REDCap (Harris et al., 2009) and examined
for completeness. Submissions with one or more entire blank pages were considered
incomplete and excluded. Means, standard deviations, and 95% confidence intervals (CI)
were generated to describe FL scores and domain scores overall and by grade level. For
each TFLAC question, the percent of students who answered correctly or with highest
confidence (for skills and self-efficacy questions) was calculated. T-tests were used to
assess differences in overall and domain scores by grade level and to compare the percent
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of 4th versus 5th graders answering each TFLAC question correctly or with high
confidence. Differences between school-level FTS engagement and TFLAC score were
also explored. All analyses were conducted using Stata SE (14.2, 2017, College Station,
TX) with a significance level of ⍺=0.05.

Results
Classroom and School-Level Characteristics
There was an equal distribution of sex and grade-level in the sample (50% female
and 49% in 4th grade). Schools varied in racial/ethnic diversity. In six schools, more than
70% of students were non-Hispanic White. Two schools had considerable proportions of
Hispanic (~35%) and Asian (~19%) students. Three schools enrolled a substantial portion
of students for whom English was not their first language (range 14%-31%). Economic
status varied with a range of 26%-65% of students qualifying as economically
disadvantaged. Out of 67 possible points, schools scored between 20-53 points
(median=37) on the FTS inventory indicating varying levels of FTS programming during
the 2016-2017 school year.
Feasibility
Ninety-two percent of the 591 students surveyed fully completed the TFLAC
(n=542), with an average completion time of 15 minutes. In most cases, one research
assistant could feasibly administer the survey on his/her own to each class (8 to 27
students). Teacher assistance was needed for less than 10% of students who had limited
reading skills or English proficiency.
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TFLAC Scores
Out of a possible 40 points, TFLAC scores ranged from 2-40 points with a mean
of 33.9±5.0 (95% CI: 33.5-34.4). Food literacy scores by domain are presented in Table
5.2. Nutrition and food systems knowledge domains demonstrated the greatest variability,
albeit modest.
The modest differences by domain masked some greater variability at the
individual question level. For example within the nutrition knowledge domain, lower
scores ranged from just over half (53%) of students knowing that half their plate should
consist of fruits and vegetables, to seventy percent identifying how energy from food
helps the body and 75% identifying water as the healthiest beverage when provided other
options. Within the food systems domain, 92% of respondents could identify the first and
last steps in the egg supply chain (1=hen lays egg; 5=egg cooked to eat); however, only
65% of students could correctly order the middle three steps (2=washed/packaged;
3=transported to store; 4=purchased). About 20% of respondents confused the plant parts
that characterize broccoli (flowers) and spinach (leaves). While the cooking knowledge
domain had narrower variability overall, at the individual question level approximately
72% could correctly answer the two questions about food safety.
FL scores increased significantly with age, by approximately two points from 4th
to 5th grade (33.1±5.6 vs. 35.1±3.7, p<0.001). These grade-level differences were
observed for each domain (cooking skills 4th=2.5±0.7 vs. 5th=2.6±0.6; cooking
knowledge=5.0±1.2 vs. 5.2±1.0; nutrition knowledge=12.3±2.8 vs. 13.2±1.8; food
systems knowledge=9.8±2.4 vs. 10.4±1.8), except that self-efficacy around eating was
similarly high (~3.5) for both grade levels.
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When comparing TFLAC scores by school-level FTS engagement, no significant
differences between schools were observed, except in the case of one low-performing
school characterized by high student turn-over and a substantial proportion of English
language learners. These null findings are attributable to aggregation bias caused by the
lack of individual-level data and are thus not presented here. See Appendix C for a more
detailed description of these results.

Discussion
Considering the increasingly broad reach of FTS programs in the U.S., it is
important to identify comprehensive measures and tools capable of evaluating FTS
outcomes. The goals of FTS align well with the multi-faceted concept of FL. Results
from this study demonstrate that the TFLAC, which was developed to assess FL among
children, is both a feasible and useful tool for assessing an intended outcome of FTS
programming. The results from a large group of diverse schoolchildren demonstrated a
range of FL scores, highlighted differences by individual FL domains, and reflected the
assumed increase in FL with age. The TFLAC was administered with relative ease, and
its brevity made it possible to deliver during the school day. A small number of students
submitted incomplete surveys and/or needed individualized support; therefore, further
refinement may be warranted to meet the diverse developmental and cultural needs of
students.
These findings also help to illuminate areas in which FTS programs within
individual schools could improve to better target FL in 4th and 5th graders. The more
substantial areas for improvement identified in this study relate to the supply chain,
growing food, and healthy eating. While FTS programs don’t adhere to a single structure,
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the broad goal is to enhance student understanding of food systems and nutrition (Vernon
et al., 2017). More information would be needed to understand if and to what depth these
topics may have been covered in the study schools, but better targeting these FL domains
would help to ensure FTS goals are met. Additionally, cooking and food safety typically
may not be the focus of FTS programming; however, evidence supports that learning
cooking skills at an early age leads to better skill retention, confidence, attitude, and diet
quality (Lavelle et al., 2016). Youth could benefit greatly if programs bridged this
knowledge gap to provide more well-rounded, FL-focused programs.
Differences in TFLAC scores were explored by school to assess the potential
influence that varying levels of FTS engagement could have on FL; however, this yielded
null results. Several limitations may explain the lack of FL variation between schools,
including the cross-sectional design, the inability to collect consent for individual-level
data and resulting aggregation bias, and the substantial portion of English language
learners in several schools. Future studies to assess the effectiveness of FTS in increasing
FL will require longitudinal, more controlled designs that collect both FL and
demographic data at the individual child level.

Significance
As the first of its kind to evaluate FL in the FTS setting, results from this study
suggest that the TFLAC is a useful and feasible tool to administer in schools to assess
child FL. Additionally, the TFLAC has the potential to identify areas for FTS program
improvements in late childhood.
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Tables
Table 5.1. Food literacy survey domains, content, and scoring
Food Literacy Domain

Topics Assessed

# of Questions

# of Points

Cooking skills*

Ability to complete cooking
tasks
Kitchen tools

3

3

6

6

8

15

4

12

4

4

Cooking knowledge

Food safety
Nutrition knowledge

Selecting healthy foods
Food and your body
MyPlate/food groups

Food Systems knowledge

Supply chain
Food production (animal and
plant-based sources)
Plant parts

Self-efficacy around
eating^

Level of confidence in trying
healthful foods

*Respondents reported their ability to complete the specified cooking tasks "all by myself", "with a
little help", "with a lot of help", or "not at all". Reponses were scored on a scale from 0 - 1 points,
with "all by myself" = 1 point
^Respondents reported their level of confidence in trying healthful foods, indicating "I think I can do
this", "I am not sure I can do this", and "I don't think I can do this". Reponses were scored on a scale
from 0 - 1 points, with "I think I can do this" = 1 point
Table 5.1

Table 5.2. Food Literacy and Domain Scores
Mean score ± SD
(Max)
Overall FL score

95% CI

33.9 ± 5.0
(40)

33.5, 34.4

Individual FL domain scores
Cooking skills
Cooking knowledge
Nutrition knowledge
Food systems knowledge
Self-efficacy around eating
Table 5.2

2.5 ± 0.6
(3)

2.5, 2.6

5.1 ± 1.1
(6)

5.0, 5.2

12.7 ± 2.5
(15)

12.5, 12.9

10.1 ± 2.4
(12)

9.9, 10.2

3.5 ± 0.8
(4)

3.5, 3.6

102

Chapter 6: Summary and Discussion
Introduction
The local food movement represents a small but growing proportion of the U.S.
agriculture sector. Local sales comprise a mere 2.2% or $8.7 billion of the $395 billion
U.S. agriculture market, a notable increase from the $6.1 billion local food sales estimate
from 2012 (Low et al., 2015; USDA NASS, 2016). This growth is challenging to explain,
as evidence of its effectiveness across multiple domains is limited (Abate, 2008; Low et
al., 2015; Martinez et al., 2010). Additionally, the cost and accessibility of local food
inhibits certain consumers from engaging in these markets, and that limits the reach of
potential benefits (Lerman, 2012). Farmers market nutrition incentive (FMNI) and farm
to school programs (FTS) play an important role in broadening the reach of the local food
movement and bridging access gaps, by providing economic opportunities for farmers
and facilitating affordable access to local products for consumers.
The goal of this dissertation was to use a community-focused approach to explore
the adoption process and potential impacts of FMNI and FTS programs, framed by the
Diffusion of Innovations (DI) theory (E. M. Rogers, 2003). The ultimate goal was to
generate practical guidance for those working in the field. Farmers in the Mid-Atlantic
U.S. were surveyed about perceived motivators, barriers, and impacts of FMNI and FTS
participation; interviewing school stakeholders about FTS adoption and expansion in
Massachusetts schools; and examining food literacy (FL) as an FTS outcome in
Massachusetts schools. This research is particularly important because it leveraged the
perspective of two key groups – farmers and school stakeholders – whose needs must be
met for these programs to be successful. The use of FL as an outcome measure of FTS
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was unique, since no other study has assessed FL in that context. DI also was a useful and
relevant theory for framing the research questions regarding program adoption, barriers,
and potential impacts.
Capturing farmer and school stakeholder experiences and perceptions of FMNI
and FTS program impact is an important first step towards better program and evaluation
design. This study helped to identify current barriers experienced by both sets of
stakeholders, which if addressed could enhance the adoption of FMNI and FTS.
Combining the results of these individual studies, overarching strategies are suggested
along with policies that could help facilitate program expansion and direct future research
efforts related to the structure and impacts of the local food movement. The reflection of
the author on the unexpected experiences encountered during the research process also
provide recommendations for researchers doing similar work.

Stakeholder Motivations and Potential Program Impacts
To explore farmer and school stakeholder motivations to engage in the programs
of interest, the focus was mainly on one specific aspect of the DI theory – the perceived
attributes of the innovation. DI theory defines these as the attributes a potential adopter
perceives the innovation or program to have, including relative advantages, compatibility,
complexity, observability, and trialability. Results from the survey of 155 Mid-Atlantic
fruit and vegetable farmers indicated that FMNI and FTS participants were most
motivated by relative advantages related to both social/community engagement and
economic opportunities. When offered the choice between potential economic,
social/community, and environmental impacts, three-quarters of respondents ranked
social/community impacts as most important to them. These potential impacts included
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the ability to educate children and raise public awareness about food and farming and to
positively impact the nutrition status and health of kids and communities. These findings
were unexpected coming from farmers, who were assumed to be most concerned about
the economic opportunities presented by these two programs.
Results from the qualitative exploration of FTS program adoption and expansion
suggest that school stakeholders were initially motivated to engage based on the
compatibility of FTS with educational standards and teaching philosophy. Compatibility
with personal values around raising healthy, engaged eaters and a community culture
supportive of agriculture and local food were also noted. Additionally, the potential
advantages of improved academic achievement and increased school meal participation
were prominent motivators for the school stakeholders that were interviewed.
Combined, these results suggest that both farmer and school stakeholder groups
were motivated by similar values and program attributes, including the ability of FMNI
and FTS to educate children and raise public awareness about food and farming. These
motivations were also linked to the social/community impacts that resulted from program
participation, specifically potential impacts on the nutrition status and health of kids and
communities.
These insights about stakeholder motivations and their connection to potential
program impacts are important considerations for program evaluation. Best practices in
program planning and evaluation suggest that goals and objectives should be linked to the
outcome and impact measurements used for evaluation (Centers for Disease Control and
Prevention, 2011). In the case of FMNI and FTS, there is a disconnect between the goals
reported by farmers and school stakeholders and the outcomes that are often measured.
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Shorter term nutrition outcomes related to food access and changes in fruit and vegetable
knowledge, attitudes and consumption are most often cited in relation to FMNI and FTS
(Evans et al., 2012; Joshi et al., 2008; Karakus et al., 2014; Parmer et al., 2009; Vernon et
al., 2017). Few studies have evaluated longer term nutrition and health impacts or child
and adult awareness about food and farming.
One potential approach for the evaluation of child and adult awareness about food
and farming is through the use of the emerging concept of food literacy (FL). FL is multifaceted and encompasses “farm to plate” domains related to cooking skills; cooking,
nutrition, and food systems knowledge; and self-efficacy in making healthy food choices
(Amin et al., 2018; Vidgen & Gallegos, 2014). The child FL study used a novel Tool for
Food Literacy Assessment in Children (TFLAC) to measure FL in 4th and 5th graders
(n=542) in eight Massachusetts schools with FTS programming. The goals of FTS align
well with the multifaceted domains of FL, and that the TFLAC could be easily
administered during the school day. The TFLAC results demonstrated a range of FL
scores, revealed differences within FL domains, and reflected an anticipated FL increase
with age. The findings support that the TFLAC is a feasible and useful tool for assessing
child food literacy in 4th and 5th graders and holds promise for use in future FTS
evaluations. While targeting these grade levels may limit the reach of the TFLAC, this is
a particularly important developmental window for influencing future nutrition and health
behaviors. While FL in adults was not the focus of this research, it also would be a useful
concept to assess changes in adult awareness about food and farming that result from
FMNI program participation and/or FTS engagement via their child’s school. Other
researchers have begun to define FL in adults and have laid the foundation for the
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development of assessment tools that could be used in these suggested settings (Azevedo
Perry et al., 2017; Vidgen & Gallegos, 2014).
Evaluation of these social/community outcomes will provide more evidence to
inform best practices and leverage additional program funding and policy support. At this
time, the 2018 Farm Bill is still under debate and support for key local food programs in
question. Efforts should focus on maintaining the Food Insecurity Nutrition Incentive
Grant Program, the Farmers Market and Local Food Promotion Program, Specialty Crop
Block Grants, Community Food Projects, and the Senior Farmers Market Nutrition
Program. Additionally, the Farm to School Grant Program should be integrated into the
Farm Bill (National Sustainable Agriculture Coalition, 2017). There also is a need to
revise local food procurement and geographic preference language in federal legislation
and to strengthen state and local contracting and bidding policies to minimize local food
procurement barriers.
For advocates trying to recruit new stakeholders and support program growth, the
results of this and future research also will help to tailor recruitment messaging to appeal
to the program aspects most motivating to key stakeholders. FMNI and F2S sponsoring
organizations may find success developing recruitment and technical assistance
partnerships with the United States Department of Agriculture (USDA) and more
traditional agricultural agencies, like the Farm Bureau, state extension, and offices of
rural development, agricultural marketing, and/or family and small farms. The broad
stakeholder base and existing infrastructure of these organizations may allow more
potential adopters to be reached, including those who may never have considered
participation.
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Cross-Cutting Barriers & Facilitators
To effectively increase engagement in FMNI and FTS programs, it is important to
consider programmatic and policy levers that simultaneously help producers, low income
consumers and schools. The study findings elucidated several financial and program
barriers to FMNI and FTS participation and suggested facilitators that may help address
these barriers in support of program expansion.
FMNI Program Barriers and a Suggested Solution
The Mid-Atlantic farmer survey found that those who participate or have
considered participating in FMNI programs identified the inability of customers to pay a
fair price and the administration of the various FMNI programs as major barriers.
Overall, the mission of FMNI programs is to offset the cost of fresh produce for low
income consumers. If farmers perceive that cost barriers remain , it seems likely that
program adjustments are needed to address both cost and administrative barriers. Based
on the current structure of FMNI programs, a focus on those that work in conjunction
with Supplemental Nutrition Assistance Program (SNAP) benefits may be most
impactful. SNAP incentive programs have the potential to more broadly enhance
customers’ ability to afford fresh, local products and can provide administrative
efficiencies. While WIC and Senior Farmers Market Nutrition Programs were the first of
their kind to successfully provide financial incentives to low-income customers, their
targeted emphasis on specific populations has a beneficial but limited reach (National
Sustainable Agriculture Coalition, 2016a, 2016b).
Until now, SNAP incentive programs have been largely administered on a local or
regional level by non-profit organizations. Incentives are typically offered as a dollar-for-
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dollar match up to a certain amount (e.g. $10 cap) and provided in the form of a token
that can then be redeemed at farmers’ markets for fresh produce (Fair Food Network,
2016; USDA FNS, 2016a). While this model has been administered successfully
throughout the U.S. by organizations like Fair Food Network and Wholesome Wave, the
funding for incentives and geographic locations at which they are accepted are limited
and program/payment logistics can be a burden. There is room to improve program
efficiencies to ease participation for both farmers and consumers.
The Healthy Incentives Program (HIP), a pilot project in Massachusetts that
recently expanded, addresses several barriers identified in this study and provides a
template on which existing SNAP incentive programs could be modeled. Starting in April
2017, there was a state-wide increase in both the incentive amount provided and the types
of locations at which they were accepted. All SNAP recipients in Massachusetts were
eligible to receive monthly matching funds ranging from $40 (1-2 person household) to
$80 (6+ person household) to purchase local fruits and vegetables at farmers’ markets,
farm stands, mobile markets and community supported agriculture (CSA) programs
(Shemkus, 2018). To ease logistical burdens, the MA Department of Transitional
Assistance established a system through which HIP benefits would be automatically
added to SNAP households’ Electronic Benefits Transfer (EBT) cards after each
purchase of qualifying produce. In the first 10 months of the statewide HIP program, over
35,000 households received $3.3 million in incentives – a sum meant to last the program
until April 2020 (Shemkus, 2018). While the program budget may have been inadequate,
this rapid use of funds may indicate that consumer demand for SNAP incentives greatly
exceeded expectations and that HIP has the potential to substantially impact farm sales
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and consumers’ food budgets. Such a model should be considered nationally to support
the over 42 million SNAP recipients and the approximately 114,801 farms selling
through direct to consumer marketing channels (USDA FNS, 2018; USDA NASS, 2016).
FTS Barriers and Facilitators for Program Growth
While there are several activities through which farmers engage with schools in
FTS programs, the most substantial challenges jointly reported by farmers and school
stakeholders were tied to the procurement of local food for school meals. Farmers noted
that school budget constraints and contract/bidding requirements inhibited their sales to
schools. Schools also reported funding and complexities of local food procurement as
challenges, additionally noting that time was sometimes an issue. By enacting program
and policy changes from the literature and suggested by this dissertation, direct sales of
food to schools could be more easily facilitated.
It is not surprising that the contract/bidding process was reported by both as a
challenge, as it can be time consuming and logistically burdensome; however, previous
research documenting this barrier has been limited (Feenstra, et al., 2011). Self-operated
school meal programs may procure local food directly from producers or through
producer co-ops, food hubs, distributors, or processors but are commonly required to
solicit bids from potential sellers who compete to meet the school’s demands at the most
reasonable cost (USDA FNS, 2015). Districts may solicit bids for one or more products
on an as-needed basis throughout the school year or may contract with a producer(s) in
advance of the growing season to provide a future purchasing commitment. The demands
of this process vary depending on how often districts decide to seek out local products
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(USDA FNS, 2015). In the case of the study schools, the self-operated districts tended to
be smaller with more limited staff capacity, adding to procurement challenges.
Recent efforts by non-profits, municipalities, and regional planning organizations
have leveraged the collective bidding and buying power of school districts to more
efficiently manage the local food procurement process (Dillemuth & Hodgson, 2015;
USDA FNS, 2015). These groups bring together multiple districts, assess local food
procurement needs, and then manage the bid solicitation and contracting process. This
novel collective procurement structure has the potential to help both farmers and schools,
with smaller districts possibly reaping the most benefits.
It is notable that the food service management companies who often run school
meal programs are not held to these same procurement regulations as self-operated
districts. Such companies must competitively bid to secure management of a district’s
food service program; however, once selected, they do not have to request bids to procure
local food (USDA FNS, 2015). Several key informants who worked for such companies
mentioned that economies of scale and staffing efficiencies allowed for more timely and
efficient local purchasing. Therefore, it is important for FTS advocates and program
leaders to develop and provide targeted support for self-operated districts and those run
by food service management companies, in order to best meet the needs of each group.
Additionally, partnerships with food service management companies should be explored
as another feasible way to source more local food for school meals.
The food service administrators interviewed from one district identified the
Community Eligibility Provision (CEP) as a facilitator that may ease the aforementioned
FTS barriers related to funding and time. Under CEP, school districts are able to forgo
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the lengthy process of determining individual eligibility for free or reduced school meals.
Instead, local community demographics and historical school lunch qualification data are
used to determine school or district eligibility. Then, qualifying schools are able to serve
free breakfast and lunch to the entire school.
CEP as a facilitator was particularly interesting, since the main purpose for this
change to the administration of federal school meal programs was to minimize barriers to
meal participation. However, stakeholders reported that CEP helped free up substantial
amounts of food service administrator time and increased total reimbursement for school
meals because more students participated under this automatic qualification. Food service
administrators were then able to shift this additional time and funding into the
procurement of local food. Even though this finding about CEP and FTS was reported by
just one study district, it has substantial policy implications and may provide motivation
for the over 3,500 CEP school districts throughout the U.S. to become more engaged in
FTS (Food Research and Action Center, 2017). This presents an opportunity for
advocacy at the school district, state, and national level in support of CEP and the
suggested use of additional funds to procure local food, efforts which could be led by
state and national FTS coalitions, like the Massachusetts Farm to School Project and the
National Farm to School Network. Further research related to the link between CEP and
FTS is needed. It is recommended that the National Farm to School Census capture CEP
participation status from those surveyed, beginning with the next iteration of the Census
in 2018.
One additional facilitator relevant to FTS programs overall is the role that
engaged leaders and FTS champions played in the initial implementation and expansion
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of local food sales and FTS activities. It was reported that when superintendents, food
service administrators, and principals were active advocates for FTS that the programs
took hold and that support from other key stakeholders followed. This finding aligns with
previous research (Joshi, Azuma, & Feenstra, 2008) but presents the question – how can
the development of such champions be fostered? FTS advocates can leverage the results
of studies like this and others to specifically target these high-level school leaders and
illustrate the value of FTS. The DI theory also suggests that peers can have a powerful
influence on the program adoption decisions of others. Therefore, FTS advocates should
partner more deliberately with current district and school level champions who could
more personally connect with colleagues in leadership positions and potentially recruit
additional program participants.

Strengths, Challenges, and Limitations
Use of DI Theory as Framework
The use of DI theory to frame the adoption, barriers, and impacts of FMNI and
FTS programs was a major strength of this dissertation. The DI theory suggests that, as
information about an innovation is communicated over time among members of a social
system, adoption will occur in waves. The perception of potential adopters about the
innovation, which for the purposes of this work are the FMNI and FTS programs, and its
possible impacts has a substantial influence on whether adoption occurs (E. M. Rogers,
2003).
In part, this theory was chosen based on its broad applicability and usefulness to
obtain first-hand insight into the decision-making process of different types of
stakeholders. The DI theory originated in the 1940s and ‘50s when rural sociologists used

113

it to explore farmer adoption of agricultural technology (E. M. Rogers, 2003). It has since
been adapted for use with various stakeholders, including those in school settings, to
understand adoption of technology, programs, and other new strategies (Bice, Brown, &
Parry, 2014; Folta et al., 2016; Rogers, 2003). In 2017, DI theory was still a relevant
framework to understand farmer and school stakeholder perspectives, in that both survey
and interview respondents could link their decision-making process to the DI theory
constructs. Gathering stakeholder perspectives about FMNI and FTS attributes and
perceived program impacts using DI theory was also particularly useful in light of the
limited proof of each program’s effectiveness. Even though the study goal was not to
quantify program impact, the perceived impacts reported by both stakeholder groups laid
the foundation for future evaluations.
The DI theory also is applicable when talking about either a single innovation or
program (FMNI) or when considering an innovation cluster (FTS). The innovation cluster
concept was particularly relevant for studying FTS, in that both farmers and schools can
choose to engage in one or more activities to varying degrees to be considered a FTS
participant. This research provided a unique opportunity to explore the structure of FTS
innovation clusters, including the first activity in which stakeholders engaged, rationale
for initial participation, and the factors that led to the adoption of additional activities.
This FTS cluster concept is particularly important to understand when it comes to
program evaluation, since the mix and dose of FTS engagement will influence program
impacts. The results of this dissertation provide a basis for future research and evaluation
seeking to categorize FTS programs.
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Use of FL in FTS Context
An additional strength of this research was the novel use of food literacy as a
means to understand potential student impacts of FTS. The concept of FL is an emerging
way to broadly categorize an individual’s understanding of food, with FL in children
being a new area of study. FL provided us with an appropriate, holistic way to frame
some of the potential outcomes of FTS, which is particularly relevant because the multifaceted nature of FTS programs makes them challenging to evaluate. To the author’s
knowledge, no other research has explored FL as an outcome of FTS. Therefore, the use
of the TFLAC was unique, and the study results provide a foundation upon which future
studies may build. The focus of this FL research on 4th and 5th graders is particularly
important because that timeframe is an essential developmental window to foster positive
nutrition and health behaviors that may prevent future chronic diseases.
While FL may be an outcome of interest on its own, it also could serve as an
intermediary for longer-term outcomes of interest related to nutrition and/or health status
or academic achievement. Linking the measurement of FL to the insights gained about
farmer and school stakeholder motivations for engaging in FTS will help practitioners
and researchers develop stronger evaluation designs.
Strength of Community-Oriented Research
Another major strength of this dissertation was its applied research design
completed in partnership with community stakeholders who assisted with both study
design and participant recruitment. A primary goal of this dissertation was to conduct
research that would have a practical application to FMNI and FTS program leaders and
advocates. This goal came in part from a research partnership with the Newman’s Own
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Foundation who, in 2014 when this research was bring designed, had formed a Nutrition
Cohort of six nonprofit organizations focused on community access to fresh food and
child nutrition education. The goal was to better understand both farmer and school
perspectives about FMNI and FTS programs. A substantial number of their programs
were overlapping in the Mid-Atlantic region, and this region had historical been understudied in reference to the programs of interest. Therefore, the sample for the farmer
survey was drawn from that region. The expertise and feedback from the Nutrition
Cohort leaders and other program advocates was essential in the development of both the
Mid-Atlantic farmer survey and the qualitative interview guide to ensure that the data
collected would be useful to those in the field and that the instruments were designed in a
format accessible to study participants. While the TFLAC used in this research had been
developed prior to its use in this study, a similar community-informed process with input
from the Cohort members had been used. It was important that the assessment tool
utilized in this study was considered to be relevant and useful to FTS practitioners and
other food-based child educators.
Community partnerships were invaluable to the participant recruitment process
for all three studies. Study subjects, including farmers, school stakeholders, and students
are challenging populations to reach due to other demands competing for their time and
the potential research/evaluation fatigue they may experience. Working with community
partners that already had established relationships with the desired populations was
essential, in order to ensure that the invitation to participate was coming from a trusted
and familiar individual/organization. While difficult to prove, it seems reasonable to
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speculate that such partnerships increased the likelihood of both farmers and school
decision-makers to agree to participate in this study.
Limitations Overall
Several study design and sampling challenges were experienced while completing
this dissertation, which introduced limitations that must be considered when interpreting
the findings. Overall, a reliance on community partnerships for participant recruitment in
all studies may have introduced a selection bias that could have oversampled specific
types of farmers or influenced the types of schools agreeing to participate. Additionally,
time and funding constraints required the collection of cross-sectional data to explore
farmer and school stakeholder perceptions about FMNI and FTS program adoption,
expansion, and impacts. Recall bias may have limited the ability of farmers and school
stakeholders to accurately remember the full history and origins of FMNI and FTS
engagement.
Challenges and Limitations with Farmer Survey
Specific to the farmer survey, the author learned that perspectives of farmers can
be difficult to capture, due to the high demands of their profession, the seasonal nature of
their schedule, and the possible feelings of distrust or hesitance about sharing personal
business information. Additionally, the only comprehensive database of U.S. farmers is
maintained by the U.S. Department of Agriculture’s National Agriculture Statistics
Services (USDA NASS) and is only accessible to non-governmental entities through a
partnership with NASS and substantial fee (USDA NASS, 2018). Therefore, a purposive,
snowball sampling strategy was the most feasible option for us to distribute the crosssectional survey, which was done in partnership with agriculture conferences organizers
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and additional stakeholders in the Mid-Atlantic region. Initially, the majority of survey
administration was planned for farmer conferences in the Mid-Atlantic region. Time slots
and/or a table at two conferences were organized to conduct the survey and conference
organizers assisted with advertisements. However, only a few attendees at each
conference (~5) were willing to trade their time at the conference to fill out the survey.
Alternatively, recruitment efforts refocused to electronically share the survey
through various farmer advocacy/support organizations and respondents completed the
survey via Qualtrics. Making contact with the farmer organizations occurred without
prior partnership building; therefore, emails to over 150 different individuals and/or
organizations were needed to achieve the desired sample size. The very specific focus on
produce farmers who had participated in or considered participating in FMNI and FTS
likely led to these sampling challenges. However, more formal, pre-determined
partnerships with key regional organizations may have eased survey recruitment.
In the context of both the conference and online survey administration, the final
sample was dependent on self-selected participation from conferences, partner
organizations, and ultimately farmers. This selection bias and the snowball sampling
strategy likely did not result in a representative sample of Mid-Atlantic produce farmers.
The length of the survey ranged from 10-30 minutes; therefore, those who chose to opt in
may be fundamentally different from those who were not willing to participate.
Additionally, the sampling constraint to the Mid-Atlantic region likely limits the
generalizability of the study findings to the broader U.S.
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Challenge of Defining FTS
During recruitment for Aims 2 and 3, originally the author sought to include
districts representing a spectrum of lower to higher levels of FTS engagement.
Unfortunately, there is no standard definition or method by which FTS programs can be
categorized. This means that a district or school that serves local produce once per month
could be considered a FTS program just the same as a district or school that has a school
garden, provides monthly nutrition education, and serves local food weekly. The author
initially attempted to assess FTS engagement through a preliminary screening call with
the FTS program leader in each district, asking broad questions about the activities
occurring at each potential study school. However, it was not until after study enrollment
that a more thorough inventory of FTS activities was completed during each site visit. At
that time, it was realized somewhat surprisingly that the breadth, depth, and dose of
activities varied substantially between schools in the same district. The information
gathered in the FTS program inventory would have been more useful earlier in the study
recruitment process, in order to be more certain that the sample represented a diverse
spectrum of FTS programming.
Unexpected Occurrences and Limitations of Qualitative Interviews
During school stakeholder interviews, the author learned that school staff turnover at some schools, was more frequent than expected, especially at the administrative
level. In several cases, the current FTS stakeholders at each school were not present or
fully aware of the circumstances under which the FTS program began. This combined
with the cross-sectional design that consisted of one round of interviews limited the
authors’ ability to understand the full history and origins of FTS at each study school.
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Extending the study period into the summer may have led to challenges with informant
follow-up, but it would have allowed time for a second round of interviews and/or
additional interviews to occur with those present when FTS originated at each school.
More pre-interview planning to understand each stakeholders’ role also could have
assisted with better interview sampling and targeting of interview questions.
It is important to recognize the limitations of qualitative research. While a great
deal was learned about the perceptions of school stakeholders with respect to FTS and
new areas for exploration were identified, the purposive, convenience sample both of
schools and of interviewees limited generalizability. This is often the case with
qualitative research, as its goal is to explore in-depth the experiences of the sample and
does not purport to result in broadly generalizable findings. It is likely that these study
results will provide useful suggestions to others in the field throughout the U.S.; however,
more research is needed to build on and confirm the qualitative findings.
Limitations of FL and FTS Assessment
Originally, Aim 3 sought to explore differences in child food literacy based on the
varying levels of FTS engagement. The desire to obtain a larger sample size to answer
this research question led to a decision to forgo individual consent for students from
parents/guardian. Instead, school-level consent and demographic data were obtained. This
tradeoff between sample size and data quality became problematic. Additionally, the
TFLAC was administered to 4th and 5th grades only once per school at the end of the
2017-2018 FTS program year. It was assumed that the cross-sectional measurement
would yield sufficiently variable FL scores across schools and that school-level
demographic data would provide adequate control variables. However, FL scores
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unexpectedly were similar across all school regardless of FTS programming, except in
the case of one outlier as described in the previous section. The lack of individual-level
data prevented the researchers from adequately controlling for the variability in the
sample that did exist, which led to aggregation bias and null results, as explained in
Chapter 5. In retrospect, a more controlled, pre-post study design would have more
rigorously assessed potential associations between FTS program intensity and FL, and
obtaining individual child consent would have been worthwhile, even in light of possible
sample size tradeoffs. The sample of 591 4th and 5th graders still yielded a substantial
amount of data with which FL in the context of FTS could be explored and more about
the administration of the TFLAC in the school setting could be understood. Therefore,
Aim 3 shifted in scope and focused on an assessment of the overall feasibility and utility
of the TFLAC survey in the FTS context.

Conclusion and Directions for Future Research
The goal of this dissertation was to explore the motivations, barriers and potential
impacts of FMNI and FTS programs from the perspective of farmers and school
stakeholders and to assess FL in the context of FTS programs. Applied research was
conducted in collaboration with FMNI and FTS program partners, in the hopes that the
results would be practically useful to those in the field. Both quantitative and qualitative
methods were used to achieve the study aims, with the DI theory providing a framework
for Aims 1 and 2. In summary, farmers and school stakeholders had similar motivations
for program engagement and perceptions of social/community program impacts. By
addressing FMNI barriers of price and program administration and FTS barriers of
funding, time, and the bidding/contracting process, both producers and consumers may be
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able to participate more easily. The concept of FL was well-suited for evaluating the
multi-faceted, FTS program structure, and the TFLAC was a useful and feasible
assessment. Notable study strengths include the use of DI theory as a framework to guide
this community-oriented, applied research and the unique focus on FL as a FTS outcome.
The unexpected findings and research challenges experienced in this study hopefully will
assist others in designing stronger evaluations of FMNI and FTS programs.
While this research makes a meaningful contribution to the literature base, gaps
still remain. Longitudinal studies are needed to provide more in-depth explorations of the
potential economic, social/community, and environmental impacts of FMNI and FTS
programs. The instrumental role that district and school level leadership play in program
initiation and expansion should be further explored, specifically the differences in
leadership characteristics that lead to greater program success. The diverse mix and dose
of FTS activities across programs create research challenges, and future work should
focus on the development of a diagnostic tool to assess program structure. Such a tool
could be used to more successfully evaluate the potential FTS impacts discussed here and
draw comparisons across programs. The TFLAC could be used in conjunction with such
a diagnostic tool in future evaluations focused on upper elementary school students to
provide more comprehensive FTS impact assessments.
Thanks in part to a community-focused design and involvement of numerous
partners, the results from this research have practical applications for those seeking to
improve FMNI and FTS programs. Evidence from this and future studies will inform
policy and research decisions and guide further diffusion of FMNI and FTS programs in
the context of the U.S. local food movement.
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APPENDICES
Appendix A: Aim 1 supplementary materials
A.1. Supplemental Tables
Table A.1. Length of Participation by Program
Nutrition Incentive Program Activities
My farm is authorized to accept WIC or
Senior farmers' market vouchers (FMNP).
Through the farmers’ market management, my
farm accepts WIC or Senior farmers’ market
vouchers (FMNP).
Through the farmers’ market management
where I sell, SNAP/EBT shoppers spending is
matched.
My farm accepts vouchers or matches SNAP
spending for Community Supported
Agriculture (CSA) bundles.
My farm sells box/bundle of produce
delivered directly to low income or senior
shoppers (i.e., as a part of the Commodity
Supplemental Food Program).
Farm to School Activities
Provided produce to a school for samples or
tastings
Hosted a school group at your farm
Was a guest speaker in a classroom or at
educational event at a school
Worked with a school food service director or
farm to school program lead to plan for future
sales
Sold one or more types of vegetables directly
to one or more schools
Provided a school with marketing or
promotional materials about your farm
Sold one or more types of fruit directly to one
or more schools
Attended a school meal as a guest
Attended a National Farm to School Month
event at a school or in community
Sold other products (e.g. meat, eggs, dairy)
directly to one or more schools
Other

N

1 to <3
yrs

3 to <5
yrs

5 to <10
yrs

>10 yrs

83

22.89%

31.33%

20.48%

25.30%

62

24.19

24.19

25.81

25.81

52

36.54

30.77

28.85

3.85

21

38.10

52.38

9.52

0.00

15

46.67

33.33

13.33

6.67

N

1 to <3
yrs

3 to <5
yrs

5 to <10
yrs

>10 yrs

31

51.61%

22.58%

12.90%

12.9%

29

37.93

13.79

31.03

17.24

28

39.29

25.00

25.00

10.71

23

69.57

13.04

13.04

4.35

22

54.55

27.27

18.18

0.00

21

57.14

4.76

28.57

9.52

18

44.44

39.89

5.56

11.11

15

66.67

13.33

13.33

6.67

14

64.29

14.29

14.29

7.14

5

80.00

0.00

20.00

0.00

5
40.00
20.00
40.00
0.00
Note: Data are presented as the % of farmers engaging in each activity for the designated number of
years.
Table A.1
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Table A.2. Components of Diffusion of Innovation Theory Score, Factors Influencing FMNI
Adopters and Non-Adopters
Magnitude of
Adopters
Non-adopters
difference in means
(n=104)
(n=38)
(absolute value)
Mean value on scale (sd)a
DI Theory Factor
p-value
Compatibility
Accepting FMNI would fit in with
1.3
4.2
(1.04)
2.9
(1.23)
0.0000
my system for collecting payment
Selling at markets with an FMNI
program could fit easily into a
0.6
4.4
(0.82)
3.9
(1.21)
0.0094
farm's business plan
I value helping lower income
shoppers get local fruits and
0.0
4.8
(0.60)
4.8
(0.62)
0.7369
vegetables
FMNI programs are an important
0.1
4.5
(0.74)
4.4
(0.95)
0.4925
part of the local food movement
Relative Advantage
Benefits of participating in FMNI
0.9
4.4
(0.85)
3.5
(1.11)
0.0000
programs outweigh the challenges
FMNI would increase the sales of
0.6
4.4
(0.82)
3.8
(0.96)
0.0025
farmers who participate
FMNI programs would bring more
0.4
4.3
(0.83)
3.9
(1.02)
0.0464
customers to the farmers' market
FMNI would help farmers reach
neighborhoods or markets that they
0.1
4.3
(0.85)
4.4
(0.64)
0.6117
might not have before
Complexity
Getting reimbursed as a part of the
FMNI program could require too
1.3
2.4
(1.12)
3.7
(0.90)
0.0000
many steps b
Information about FMNI programs
1.1
3.9
(1.02)
2.8
(1.15)
0.0000
is easy to understand
Process of participating in FMNI
(paperwork, accounting, labor,
0.7
3.4
(1.16)
4.0
(0.82)
0.0004
etc.) would take more time and
b
effort
Observability
Other farmers had experienced
problems when participating in
0.6
2.8
(0.95)
3.4
(0.75)
0.0003
FMNI programs b
Customers seemed satisfied with
0.5
4.2
(0.76)
3.7
(0.96)
0.0048
the FMNI program
Other farmers and vendors seem
0.3
3.7
(0.84)
3.5
(0.95)
0.1468
satisfied with the FMNI program
a
Data are presented as the overall mean score (standard deviation) on 1-5 scale where 1 is strongly
disagree & 5 is strongly agree
b
Reverse coded for the overall average DI theory component score in Table 3
P-values in bold show statistical significance at <0.05
Table A.2
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Table A.3. Components of Diffusion of Innovation Theory Score, Factors Influencing F2S
Adopters and Non-Adopters
Magnitude of
Adopters
Non-adopters
difference in means
(n=42)
(n=66)
(absolute
value)
Mean
value
on
scale
(sd)a
DI Theory Factor
p-value
Relative Advantage
Benefits of participating in F2S
programs would outweigh the
challenges
F2S programs diversify farmers’
economic opportunities
Compatibility
Selling to a school or schools can
fit easily into the business plan
for a farm
F2S programs are an important
part of the local food movement
Selling to a school or schools
would require more effort than
selling to other types of markets
I highly value helping children
access local foods (such as local
fruits and vegetables)
I highly value teaching kids about
farms and the job of farmers
Complexity

0.8

3.9

(1.09)

3.1

(1.22)

0.0004

0.1

4.0

(0.95)

4.0

(0.90)

0.7073

0.6

3.7

(1.16)

3.1

(1.31)

0.0137

0.4

4.6

(0.59)

4.2

(1.06)

0.0187

0.3

4.1

(0.99)

3.7

(1.29)

0.1297

0.1

4.7

(0.68)

4.6

(0.80)

0.4916

0.0

4.7

(0.74)

4.7

(0.70)

0.9042

Information would be easily
available explaining how to
contact schools about working
together
There would be adequate step-bystep instructions on how to
participate in a F2S program
Process of participating in F2S
(paperwork, accounting, labor,
etc.) would take more time and
effort b
Observability

0.3

3.2

(1.13)

2.9

(1.38)

0.164

0.3

3.4

(1.13)

3.1

(1.27)

0.171

0.1

4.0

(1.01)

4.1

(0.92)

0.6392

Schools seemed satisfied with the
0.6
3.6 (1.01)
3.1 (0.85)
0.0021
F2S program
Other farmers seemed satisfied
0.4
3.3 (1.00)
2.9 (0.97)
0.0433
when selling to schools or doing
F2S activities
Other farmers had experienced
0.2
3.3 (0.68)
3.5 (0.81)
0.2284
problems when working with
schools b
a
Data are presented as the overall mean score (standard deviation) on 1-5 scale where 1 is strongly
disagree & 5 is strongly agree
b
Reverse coded for the overall average DI theory component score in Table 6
P-values in bold show statistical significance at <0.05
Table A.3
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A.2. Recruitment language and consent forms

Research Participant Consent Information Sheet
Farmer Survey Pilot
Title of the study: Investigating Adoption and Impacts of Nutrition Incentive and Farm to School Programs from
the Farmer's Perspective
Principal Investigator: Megan Lehnerd, MS (phone: 617.636.0868) (email: megan.lehnerd@tufts.edu)
Overview of study: This research is a part of my dissertation for graduate school. The purpose of this research is to
better understand how and why farmers choose to participate in FMNI and F2S programs and explore the impacts
and barriers Mid-Atlantic farmers experience in selling within these markets. The research will be based on the
survey I am asking you to complete.
What will my participation involve?: If you choose to take this survey, it means that you are agreeing to
participate in a pilot test of the survey that I have developed. You will first complete the survey, which will take
between 20 and 30 minutes. Then we will discuss any feedback you have about the type, number, and structure of
the questions. I anticipate the discussion taking approximately 30 minutes, so your time commitment today will be
approximately one hour. You are permitted to stop at any time, if you decide that you are no longer interested in
participating. For your time and willingness to participate, we will compensate you with a $20 Amazon gift card
upon completion of the pilot test.
Are there any risks?: We do not anticipate any risks to you from participating in this survey. Your participation is
optional. If you choose to participate in the pilot test and focus group, your responses will be kept confidential. I am
not collecting any person information on the pilot test survey that links your responses to your name, address or
county. Any information we collect will be used to make revisions to the survey, but we will not record your name
or any identifying information in our notes.
Are there any benefits?: Results from the final survey will help us 1) understand how and why farmers choose to
participate in FMNI and F2S programs and 2) explore the impacts and barriers Mid-Atlantic farmers experience in
selling within these markets. The knowledge gained through this process will greatly benefit the structure of local
programs and support improved funding allocation and policy-making at the local, state, and federal level. Your help
today is very important so that we can design a survey that will best answer these research questions.
Who should I contact if I want more information about this study?: You may ask any questions about the
research at any time. If you have questions about the research you can contact the Principal Investigator, Megan
Lehnerd, MS at 617.636.0868. If you are not satisfied with the response from the research team, have more
questions, or want to talk with someone about your rights as a research participant, you should contact Dr. Lara
Sloboda at the Social, Behavioral, & Educational Research Office on Tufts University’s Medford Campus at
617.627.3276.
Voluntary Consent to Participate: Your participation in this survey is completely voluntary. If you decide not to
participate or if you decide to stop completing the survey, there will be no penalty. By deciding to participate in this
survey, you are indicating that you consent to the process and are at least 18 years of age. This Consent Information
Sheet is for your reference and you are welcome to ask questions about this research at any time.

Farmer Survey Consent – PI Megan Lehnerd | 10/6/16
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Farmer Survey – Recruitment Language for Electronic Survey Distribution

Title of the study: Farmer Perspectives on Nutrition Incentive and Farm to School Programs
The following script will be utilized in recruitment emails sent to organizations in the MidAtlantic that work with produce farmers, in order to help recruit for the farmer survey. The
announcement may be tailored just slightly to make it appropriate for the specific organizations
with which we’re contacting.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Dear [INSERT ORGANIZATION OR PERSON NAME],
My name is Megan Lehnerd, and I am a PhD student at Tufts studying nutrition & agriculture.
As a part of my dissertation, I am surveying fruit & vegetable farmers in the Mid-Atlantic about
their participation in both farmers market nutrition incentive programs (FMNI), like double up
bucks programs, and farm to school programs (F2S). I am conducting this survey via an online
link through [INSERT END DATE], and I am looking for fruit and vegetable farmers to
participate. I’m interested in speaking with farmers who do participate in FMNI and F2S
programs, as well as those who do not.
The survey will last for approximately 20-30 minutes, and you will receive a $25 Amazon gift
card upon completion. Any information that they provide to us will remain confidential, and I
will not be collecting any identifying information that could be linked to you or your farm.
Please let me know if you would be willing to distribute this information out to your networks,
and I will send you the survey link when it has been finalized. You can contact me at
megan.lehnerd@tufts.edu to receive more details or with any questions you may have about this
research.
Thanks in advance for your support,

Farmer Survey Recruitment Email – PI Megan Lehnerd | 1/13/17
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Research Participant Consent Information Sheet
Farmer Survey
Title of the study: Farmer Perspectives on Nutrition Incentive and Farm to School Programs
Principal Investigator: Megan Lehnerd, MS (phone: 617.636.0868) (email: megan.lehnerd@tufts.edu)
Overview of study: This research is a part of my dissertation for graduate school. The purpose of this research is to
better understand how and why farmers choose to participate in FMNI and F2S programs and explore the impacts
and barriers Mid-Atlantic farmers experience in selling within these markets.
What will my participation involve?: If you choose to take this survey, you are agreeing to allow your answers to
be used for this research study. The survey will take between 20 and 30 minutes to complete. You are permitted to
stop at any time, if you decide that you are no longer interested in participating. For your time and willingness to
participate, we will compensate you with a $25 Amazon gift card upon completion of the survey.
Are there any risks?: We do not anticipate any risks to you from participating in this survey. Your participation is
optional. If you choose to complete the survey, your responses will be kept confidential. I am not collecting any
person information on the survey that links your responses to your name, address or county. Any information that we
publish will be in a summary format and will not be traceable to any individual farmer or farm.
Are there any benefits?: Results from this survey will help us understand how and why farmers choose to
participate in FMNI and F2S programs and explore the impacts and barriers Mid-Atlantic farmers experience selling
within these markets. The knowledge gained through this process will greatly benefit the structure of local programs
and support improved funding allocation and policy-making at the local, state, and federal level.
Who should I contact if I want more information about this study?: You may ask any questions about the
research at any time. If you have questions about the research you can contact the Principal Investigator, Megan
Lehnerd, MS at 617.636.0868. If you are not satisfied with the response from the research team, have more
questions, or want to talk with someone about your rights as a research participant, you should contact Dr. Lara
Sloboda at the Social, Behavioral, & Educational Research Office on Tufts University’s Medford Campus at
617.627.3276.
Voluntary Consent to Participate: Your participation in this survey is completely voluntary. If you decide not to
participate or if you decide to stop completing the survey, there will be no penalty. By deciding to participate in this
survey, you are indicating that you consent to the process and are at least 18 years of age. This Consent Information
Sheet is for your reference and you are welcome to ask questions about this research at any time.

Farmer Survey Consent – PI Megan Lehnerd | 10/6/16
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A.3. Farmer survey
Study Title: Farmer Perspectives on Nutrition Incentive and Farm to School Programs
Thank you for your interest in this survey! Before we go further, we are going to ask you a few questions to
see if you qualify for this study. All of your responses will be kept completely confidential.

SECTION 1: SCREENING QUESTIONS
1.

In 2016, did your operation produce and sell fruits or vegetables meant for humans to eat or drink?
Yes
No

2.

Are you the owner or primary decision-maker about marketing for your farm?
Yes
No

3.

Have you ever participated in or considered participating in a farmers’ market nutrition incentive
program while working at your current operation?
Farmers’ market nutrition incentive (FMNI) programs offer discounts or extra money to lowincome customers for use at farmers’ markets, farm stands, or for food bundles. The incentives
may be either a free voucher or a dollar-for-dollar match of the shoppers’ own Supplemental
Nutrition Assistance Program (SNAP) spending. Examples of these programs include the WIC or
Senior Farmers’ Market Nutrition Program (FMNP), Double Up Food Bucks, and state or local
“market money”).
Yes, I currently participate or have previously participated.
Yes, I have considered participating but chose not to.
No, I have never considered participating.

4.

Have you ever participated or considered participating in farm to school sales or activities while
working at your current operation?
Farm to school (F2S) links local food procurement, school gardens, and nutrition education. A
farmer involved in F2S might participate in a variety of different activities: selling food to schools,
hosting students at your farm, visiting a cafeteria or classroom, and other activities related to
farming and food education. These sales or activities could be happening during the school year
or during the summer.
Yes, I currently participate or have previously participated.
Yes, I have considered participating but chose not to.
No, I have never considered participating.

5.

Do you currently farm in any of the following locations: Pennsylvania, New Jersey, Delaware,
Maryland, Virginia, West Virginia, Washington, DC
Yes
No

PLEASE TAKE THIS SHEET BACK TO THE RESEARCHER TO SEE IF YOU QUALIFY FOR THE
SURVEY.
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Throughout the survey, please answer all questions thinking only about the work you’ve done on your
current farm.
6.

In 2016, did your operation produce and sell fruits or vegetables to customers through a farmers’
market nutrition incentive program?
Yes (skip to question 7)
No (go to next question)

7.

IF YOU ANSWERED NO ABOVE: At any time in the past, has your operation sold to
customers through a farmers’ market nutrition incentive program? Think only about your current
farm.
Yes
During what time period did you participate? Include approximate month &
year.
Began: _________________
Month
Year

Ended: ___________________
Month
Year

No
8.

In 2016, did your operation participate in farm to school sales or activities?
Yes (take this sheet back to the researcher)
No (go to next question)

9.

IF YOU ANSWERED NO ABOVE: At any time in the past, has your operation participated in
farm to school sales or activities? Think only about your current farm.
Yes
During what time period did you participate? Include approximate month &
year
Began: _________________
Ended: ___________________
Month
Year
Month
Year
No
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Brief statement will appear in Qualtrics version of the survey. Will have them come back to me to
get the correct version of the survey to answer after they do the screening questions, if they’re taking
the paper version.
Option 1: Participant in both FMNI & F2S
Based on your answers to the previous questions, we’re going to ask you first about your decision to
participate in farmers’ market nutrition incentive programs, your decision to participate in farm to school
sales or activities, and some basic demographic questions.
Option 2: Participant in FMNI & decided not to participate in F2S
Based on your answers to the previous questions, we’re going to ask you first about your decision to
participate in farmers’ market nutrition incentive programs, your decision not to participate in farm to
school sales or activities, and some basic demographic questions.
Option 3: Participant in F2S & decided not to participate in FMNI
Based on your answers to the previous questions, we’re going to ask you first about your decision not to
participate in farmers’ market nutrition incentive programs, your decision to participate in farm to school
sales or activities, and some basic demographic questions.
Option 4: Decided not to participate in both
Based on your answers to the previous questions, we’re going to ask you first about your decision not to
participate in farmers’ market nutrition incentive programs or in farm to school sales or activities, and some
basic demographic questions.
Option 5: Participant in FMNI & never considered F2S
Based on your answers to the previous questions, we’re going to ask you first about your decision to
participate in farmers' market nutrition incentive programs and then some basic demographic questions.
Option 6: Decided not to participate in FMNI & never considered F2S
Based on your answers to the previous questions, we’re going to ask you first about your decision not to
participate in farmers' market nutrition incentive programs and then some basic demographic questions.
Option 7: Participant in F2S & never considered FMNI
Based on your answers to the previous questions, we’re going to ask you first about your decision to
participate in farm to school sales or activities and then some basic demographic questions.

Option 8: Decided not to participate in F2S & never considered FMNI
Based on your answers to the previous questions, we’re going to ask you first about your decision not to
participate in farm to school sales or activities and then some basic demographic questions.

SECTION 3: FMNI PROGRAMS – ALL FARMERS
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In this section, we will be asking you what you might have considered in making your decision about
whether or not to participate in a FMNI program.
As a reminder: Farmers’ market nutrition incentive (FMNI) programs offer discounts or extra
money to low-income customers for use at farmers’ markets (including mobile farmers’ markets).
Motivations
Think back to when you first were deciding whether or not to participate in FMNI programs. Please rate
how much you agree or disagree with the following statements by marking the correct box below.
10. When I was deciding whether or not to participate in FMNI, I believed that:
Strongly
disagree
a. FMNI programs would bring
more customers to the farmers’
market.
b. The benefits of participating in
FMNI programs outweigh the
challenges.
c. FMNI would increase the sales of
farmers who participate.
d. FMNI would help farmers reach
neighborhoods or markets that they
might not have before.
e. Accepting FMNI would fit in
with my system for collecting
payment.
f. I value helping lower income
shoppers get local fruits and
vegetables.
g. Selling at markets with an FMNI
program could fit easily into a
farm’s business plan.
h. FMNI programs are an important
part of the local food movement.

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

SECTION 3: FMNI PROGRAMS – ALL FARMERS
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Ease or difficulty of use
11. When I was deciding whether or not to participate in FMNI, I believed that:
Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

a. Information about the FMNI
programs is easy to understand.
b. The process of participating in
FMNI (paperwork, accounting,
labor, etc.) would take more time
and effort.
c. Getting reimbursed as a part of
the FMNI program could require too
many steps.
d. Other farmers and vendors
seemed satisfied with the FMNI
program.
e. Customers seemed satisfied with
the FMNI program.
f. Other farmers had experienced
problems when participating in
FMNI programs.

Communicating program information
In this next section, we’d like to know how you learned about farmers’ market nutrition incentive programs
and who gave you the information.
12. HOW: Where did you first hear about farmers’ market nutrition incentive programs? Check all
that apply.
Personal contact (conversations with other farmers, agriculture specialists, market
shoppers, etc.)
Through work at a previous farm
Text or email communication
Print Publications (newspaper, trade magazine)
Electronic Publications (online newsletter, website)
Meetings or training (community agency meeting, conference)
Other, please explain ____________________

SECTION 3: FMNI PROGRAMS – ALL FARMERS
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13. WHO: From which types of people did you first hear about farmers’ market nutrition incentive
programs? Choose all that apply
Mentor farmer(s)
Farmer colleague(s)
Farmers’ market manager
Cooperative Extension agents
Community groups or non-profits
State Department of Agriculture
Buy Fresh, Buy Local program
Federal Government staff (USDA, FDA, etc.)
Other, please explain____________________

14. In approximately which year did you first learn about farmers’ market nutrition incentive
programs?
Year: ___________

CONTINUE TO QUESTION 15 for PARTICIPANTS OR QUESTION 26 FOR NONPARTICIPANTS

SECTION 4: FMNI PROGRAMS – PARTICIPANTS

137

General Characteristics of Farmers Participating in FMNI Programs
15. Which farmers’ market nutrition incentive activities do you currently do or have you previously
done? Write in the number of years that you participated. Fill in all sections that apply.
Currently

Previously

For how many
years?

For how
many years?

a. My farm is authorized to accept WIC or Senior farmers’
market vouchers (FMNP).
b. Through the farmers’ market management, my farm accepts
WIC or Senior farmers’ market vouchers (FMNP).
c. Through the farmers’ market management where I sell,
SNAP/EBT shoppers spending is matched.
d. My farm sells box/bundle of produce delivered directly to low
income or senior shoppers (i.e. as a part of the Commodity
Supplemental Food Program).
e. My farm accepts vouchers or matches SNAP spending for
Community Supported Agriculture (CSA) bundles.

16. At how many of the following locations do you engage in nutrition incentive activities? Insert the
number in the corresponding column.
Farmers’
market(s)

Farm
stand(s)/at
my farm

Senior or
community
center

Food
bank

a. Accept WIC or Senior farmers’
market vouchers (FMNP)
b. Matching program for
SNAP/EBT shoppers
c. Box/bundle of produce delivered
directly to low income or senior
shoppers (i.e. as a part of the
Commodity Supplemental Food
Program)
d. Accept vouchers or matching
SNAP spending for Community
Supported Agriculture (CSA)
bundles
17. Thinking about your largest farmers’ markets’ or farm stand (in terms of sales in dollars), what
percent of shoppers used nutrition incentives to purchase from you?
Please estimate the percent: __________ %

Other
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18. Approximately how many miles away from your farm is the farthest farmers’ market, farm stand
or FMNI bundle program at which you regularly sell to FMNI customers?
Please estimate the distance in miles one way: _______________miles
19. Please list the top five fruits and/or vegetables you sold to FMNI customers in 2016 (rank them in
terms of dollars but do not include the dollar amount). Please be specific (i.e. apples, broccoli,
melons).
Name of fruit or vegetable
1.
2.
3.
4.
5.

Barriers to program participation
20. Since you first began participating in an FMNI program, have any of the following things been a
barrier? These could have been barriers at any of the sites at which you sell to FMNI customers.
Please indicate how much, if any, by marking the correct box below.

a.

Logistics of transporting product to FMNI
market locations

b.

Volume needs of FMNI markets are too
small.

c.

Customer interest in the produce I sell

d.

Receiving prompt payment

e.

Customers can’t afford the prices I have to
charge.

f.

Establishing/maintaining farmers’ market or
FMNI program relationships

g.

The marketing of the FMNI program by
market manager or FMNI program leader is
not adequate.

Not at
all

Minor
barrier

Major
barrier

Not
applicable

Not at
all

Minor
barrier

Major
barrier

Not
applicable
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h.

Paperwork required to participate in FMNI
programs

i.

Availability of training about FMNI
programs

j.

Other, please explain:
______________________
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___________________________________
_____

Potential benefits of FMNI participation
21. Since you first started accepting farmers’ market nutrition incentives, how have the following
things changed for your farm as a direct result of your participation in an FMNI program? Please
respond by checking the correct box below.
Decreased
greatly

Decreased
some

Stayed
the
same

Increased
some

Increased
greatly

Not
applicable/
Do not
know

a. Overall farm income
b. Percentage of sales from
farmers’ markets and
farm stands as a portion
of total farm sales
c. Variety of markets that I
access (i.e. variety in
terms of type/location of
market)

22. When you think about why you participate in the FMNI program, how important are the
following economic factors in your decision? Please choose up to the three most important factors
to you, and rank them in order of importance, starting with 1 being the most important.
Note: You must choose at least one statement, and may choose as many as three.
______ a. Decreases my transportation costs.
______ b. Increases sales at existing markets.
______ c. Provides me with an additional market for products.
______ d. Allows me to charge a fair price, since low income shoppers have help buying my
produce.
______ e. Provides me with access to a more predictable market.
______ f. Provides me with increased advertising for my product or farm.
______ g. Other, please specify: __________________________________________________
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______ h. Not motivated by economic factors.
23. How important are the following social/community factors in your decision to participate in
FMNI?
Note: Choose up to the three most important factors to you, and rank them in order of importance.
You must choose at least one statement, and may choose as many as three.
______ a. Builds relationships between me and nearby communities.
______ b. Allows me to access a more diverse set of customers.
______ c. Helps to feed low-income individuals.
______ d. Positively impacts the nutrition & health of the community.
______ e. Raises public awareness about food & farming.
______ f. Other, please specify: _______________________________________.
______ g. Not motivated by social/community factors.
24. How important are the following environmental factors in your decision to participate in FMNI?
Note: Choose up to the three most important factors to you, and rank them in order of importance.
You must choose at least one statement, and may choose as many as three.
______ a. Help me to keep my land in farming instead of another use.
______ b. Have customers that value more sustainable growing practices.
______ c. Support lower transportation emissions by keeping my distribution local.
______ d. Other, please specify: _______________________________________.
______ e. Not motivated by environmental factors.
25. Overall, what do you see as the biggest impact(s) of farmers’ market nutrition incentive programs?
Economic impacts
Social/community impacts
Environmental impacts
Other, please explain: _______________

ROUTE TO APPROPRIATE F2S SECTION
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26. Which farmers’ market nutrition incentive activities have you previously done? Write in the
number of years that you participated. Fill in all sections that apply.
Previously
For how many
years?
a. My farm is authorized to accept WIC or Senior farmers’ market vouchers
(FMNP).
b. Through the farmers’ market management, my farm accepts WIC or Senior
farmers’ market vouchers (FMNP).
c. Through the farmers’ market management where I sell, SNAP/EBT
shoppers spending is matched.
d. Sell box/bundle of produce delivered directly to low income or senior
shoppers (i.e. as a part of the Commodity Supplemental Food Program).
e. Accept vouchers or matches SNAP spending for Community Supported
Agriculture (CSA) bundles.

27. At how many of the following locations did you engage in nutrition incentive activities, if you
participated in the past? Insert the number in the corresponding column.
Farmers’
market(s)
a. Accept WIC or Senior
farmers’ market vouchers
(FMNP)
b. Matching program for
SNAP/EBT shoppers

c. Box/bundle of produce
delivered directly to low
income or senior shoppers (i.e.
as a part of the Commodity
Supplemental Food Program)
d. Accept vouchers or matching
SNAP spending for Community
Supported Agriculture (CSA)
bundles

Farm
stand(s)/at
my farm

Senior or
community
center

Food
bank

Other
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28. Please list the top five fruits and/or vegetables you sold in 2016 (rank them in terms of dollars but
do not include the dollar amount). Please be as specific as possible (i.e. apples, broccoli,
melons).
Name of fruit or vegetable
1.
2.
3.
4.
5.

Perceived barriers to program participation
29. Think about when you decided not to participate or stopped participating in FMNI. Which of these
things did you see as a barrier, if any?
Please indicate how much by marking the correct box below.
Not at
all
a.

Logistics of transporting product to FMNI
market locations

b.

Volume needs of FMNI markets are too small.

c.

Customer interest in the produce I sell

d.

Receiving prompt payment

e.

Customers can’t afford the prices I have to
charge.

f.

Requirement to provide information to the
customers about growing practices & food
origin

g.

Establishing/maintaining farmers’ market or
FMNI program relationships

h.

The marketing of the FMNI program by market
manager or FMNI program leader is not
adequate.
Availability of training about FMNI programs

i.
j.

Other, please explain: _____________________
_______________________________________
_
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Minor
barrier

Major
barrier

Not
applicable
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In this section, we want to talk about farm to school sales and activities. We will be asking you what
you might have considered when you were deciding whether to participate in an F2S program.
Farm to school (F2S) programs link local food procurement, school gardens, and nutrition
education. A farmer involved in F2S might participate in a variety of different activities: selling
food to schools, hosting students at your farm, visiting a cafeteria or classroom, and other
activities related to farming and food education.

Motivations
Think back to when you first thought about participating in F2S sales or activities. Please rate how much
you agree or disagree with the following statements by marking the correct box below.
30. When I was deciding whether to participate in F2S, I believed that:
Strongly
disagree
a. F2S programs diversify farmers’
economic opportunities.
b. The benefits of participating in F2S
programs would outweigh the
challenges.
c. Selling to a school or schools would
require more effort than selling to other
types of markets.
d. I highly value helping children
access local foods (such as local fruits
and vegetables).
e. I highly value teaching kids about
farms and the job of farmers.
f. Selling to a school or schools can fit
easily into the business plan for a farm.
g. F2S programs are an important part
of the local food movement.

Ease or difficulty of use

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree
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31. When I was deciding whether or not to participate in F2S, I believed that
Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

a. There would be adequate stepby-step instructions on how to
participate in a F2S program.
b. The process of participating in
F2S (paperwork, accounting,
labor, etc.) would take more time
and effort.
c. Information would be easily
available explaining how to
contact schools about working
together.
d. Other farmers seemed satisfied
when selling to schools or doing F2S
activities.
e. Schools seemed satisfied with the
F2S program.
f. Other farmers had experienced
problems when working with
schools.

Communicating program information
In this next section, we’d like to know about how you learned about farm to school and who gave you the
information.
32. HOW: Where did you first hear about farm to school? Check all that apply.
Personal contact (conversations with other farmers, agriculture specialists, etc.)
Text or email communication
Print Publications (newspaper, trade magazine)
Electronic Publications (online newsletter, website)
Meetings or training (community agency meeting, conference)
Through work at a previous farm
Other, please explain ____________________________________________

33. WHO: From which types of people did you first hear about farm to school? Choose all that apply
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Mentor farmer
Farmer colleagues
Food service director
Other school staff (i.e. other kitchen staff, principal or teachers)
National Farm to School Network
USDA Food and Nutrition Service/Farm to School program resources
Other government resources
Cooperative Extension agents
State Department of Agriculture
Buy Fresh, Buy Local program
Community groups or nonprofit organizations
Other, please explain________________________________________

34. In approximately what year did you first learn about F2S programs?
Year: ___________

CONTINUE TO QUESTION 35 for PARTICIPANTS OR QUESTION 54 FOR NONPARTICIPANTS
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General Characteristics of F2S Participants
35. Which types of farm to school sales or activities do you currently do or have you previously done?
Write in the number of years that you participated. Fill in all sections that apply.

a.

Sold one or more types of fruit directly to one or more schools

b.

Sold one or more types of vegetables directly to one or more
schools

c.

Sold other products (e.g. meat, eggs, dairy) directly to one or
more schools

d.

Worked with a school food service director or farm to school
program lead to plan for future sales

e.

Attended a school meal as a guest

f.

Attended a National Farm to School Month event at a school
or in community

g.

Hosted a school group at your farm

h.

Provided a school with marketing or promotional materials
about your farm

i.

Provided produce to a school for samples or tastings

j.

Was a guest speaker in a classroom or at educational event at
a school

k.

Other, please explain:_______________________________

Currently

Previously

For how many
years?

For how many
years?

36. Please go back to the previous question and circle the type of sales or activity that was the very
first thing that you did to partner with schools. You may choose more than one option, if you
started by doing multiple things.
37. Regardless of the frequency, during what general times of year do you sell to or do activities with
schools? Check all that apply.
Only during the school year
(fall, winter, & spring)
K-12 schools (including
public and private)
Colleges and universities

Only during the
summer

All year
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38. In 2016, did you sell any of your produce to an intermediary or aggregator that sold your produce
to schools? This could be a distributor, wholesaler, food hub, or other farmer.
Yes, I sold to an aggregator that sells to schools.
I don’t know if my intermediary sells to institutions.
No, my aggregator does not sell to schools.
No, I did not sell to an aggregator.

39. We would like to know more about the percent of your total sales that come from farm to
school. Please estimate the percent below for each question.
What percent of your sales come from...
% of sales (in dollars)
a. Sales directly to schools?
b. Sales to an intermediary or aggregator that sells to
schools?

40. In the boxes below, please provide an estimate for each school type about:
(a) Approximately how many schools you sold to of each type?
(b) Approximately how many miles away from your farm is the farthest school at which
you regularly sell?
Number of schools sold to

Miles from your farm to the
farthest school

K-12 schools (including public
and private)
Colleges and universities

41. How does the produce you sell to schools get to the schools? Check all that apply.
We deliver to K-12 schools.
K-12 schools pick up from the farm.
We deliver to colleges or universities.
Colleges or universities pick up from the farm.
Other, please explain: _____________________
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42. On average, how frequently is food delivered or picked up for the following outlets? Please place
an “X” in the corresponding box(es) below.
Weekly

Twice per
month

Monthly

Occasionally

K-12 schools (including
public and private)
Colleges and universities
43. Have you ever changed your production or storage practices to specifically meet the demand of a
school or schools? Check all methods below that apply.
Expanded acreage
Increased production on existing acreage
Shifted production on existing acreage from one crop to a different crop
Started using winter extension/greenhouse production
Harvested crops differently
Stored root crops
Other, please explain ____________________
Did not expand volume of production
44. Have you ever done any type of new processing (i.e. peeling, chopping) of fruits or vegetables
beyond your typical practices to meet the needs of one or more schools?
Yes
No
45. Please list the top five fruits and/or vegetables you sold directly to schools in 2016 (rank them in
terms of dollars but do not include the dollar amount). Please be specific (i.e. apples, broccoli,
melons).
Name of fruit or vegetable
1.
2.
3.
4.
5.
46. Do you participate in any of the following additional activities? Check all that apply.
Informal/verbal pre-season agreements with schools
Formal/written pre-season agreements with schools
Sell produce at a discount when working with schools
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Sell seconds/lower grade produce to schools for a lower price
None of the above
47. Do you aggregate products from other farmers to sell to institutions?
Yes
No

Barriers to program participation
48. Since you first began participating in any type of F2S sales or activities, have any of the following
things been a barrier?
Please indicate how much, if any, by marking the correct box below.
Not
at
all

Minor
barrier

Major
barrier

Not
applicable

Not
at

Minor
barrier

Major
barrier

Not
applicable

a. Inconsistent requirements from one school to the next (i.e. lack
of standardization)
b. Transporting product to school(s)
c. Volume needs of schools are too large.
d. Volume needs of schools are too small.
e. Seasonality of my products don’t match with school year.
f. School(s) not interested in buying/serving my specific products
g. Lack of investment from the food service director/manager to
engage in farm to school sales and activities
h. Establishing/maintaining buyer relationships
i. Receiving prompt payment
j. School(s) offer low purchase prices/have food budget
constraints.
k. Food safety requirements (i.e. GAP certification, traceability)
l. Limited processing capacity on the farm (i.e. lack of equipment,
facility size, or labor)
m. Schools lack the capacity to do scratch cooking or serve fresh
food (i.e. staff skills, equipment, space).
n. Inconsistent orders from school(s)
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all
o. Contract/bidding process that is required by school district(s)
p. Liability insurance requirements
q. Lack of opportunity to collaborate with other farms to meet
supply demands
r. Lack of knowledge about which schools are interested in
buying directly from farms
s. Availability of training about F2S program
t. Logistical challenges in coordinating visits to classrooms or
cafeterias
u. The time involved in visiting classrooms or cafeterias
v. Logistical challenges in coordinating field trips to my farm
w. The time involved in hosting field trips at my farm
x. The cost of bring students to my farm for field trips
y. Other, please specify: _____________________________
_______________________________________________
Potential benefits of F2S participation
49. Since you first started selling to schools or participating in F2S activities, how have the following
things changed for your farm as a direct result of your participation in a F2S program? Please
respond by checking the correct box below.
Decreased
greatly

a. Overall farm
income
b. Amount of overall
sales to schools
c. Variety of products
sold
d. Variety of markets
that I access (i.e.
variety in terms of
type of market, not
customers)

Decreased
some

Stayed
the
same

Increased
some

Increased
greatly

Not
applicable/
Do not
know
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50. When you think about why you participate in F2S sales or activities, how important are the
following economic factors in your decision? Please choose up to the three most important factors
to you, and rank them in order of importance, starting with 1 being the most important.
Note: You must choose at least one statement, and may choose as many as three.
_____ a. Decreases my transportation costs
_____ b. Are markets for my farm’s surplus or “seconds”
_____ c. Provide me with a fair price
_____ d. Provide me with access to a more predictable market
_____ e. Provide me with increased advertising for my product or farm
_____ f. Provide me with decreased advertising costs
_____ g. Provide me with large volume orders
_____ h. Help to build my future customer base
_____ i. Other, please explain: __________________________________
_____ j. Not motivated by economic factors

51. How important are the following social/community factors in your decision to participate in F2S
sales or activities?
Note: Choose up to the three most important factors to you, and rank them in order of importance.
You must choose at least one statement, and may choose as many as three
_____ a. Help build relationships between me and nearby communities
_____ b. Feed low-income students
_____ c. Teach kids about farming and how food grows
_____d. Positively impact the nutrition & health of kids
_____ e. Raise public awareness about food & farming
_____ f. Are located where I have a personal relationship to the students (e.g. my own children,
relatives, family friends attend the school(s))
_____ g. Other, please explain: _____________________________________
_____ h. Not motivated by social/community factors.
52. How important are the following environmental factors in your decision to participate in F2S sales
or activities?
Note: Choose up to the three most important factors to you, and rank them in order of importance.
You must choose at least one statement, and may choose as many as three
_____a. Help me to keep my land in farming instead of another use.
_____b. Support lower transportation emissions by keeping my distribution local
_____c. Teach kids about environmental issues and sustainable farming
_____d. Keeps “seconds” or lower grade produce from being wasted.
_____ e. Other, please explain: ___________________________________
_____ f. Not motivated by environmental factors.
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53. Overall, what do you see as the biggest impact(s) of F2S sales or activities?
Economic impacts
Social/community impacts
Environmental impacts
Other, please explain: _______________
ROUTE TO DEMOGRAPHICS QUESTIONS
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54. Which types of farm to school sales or activities have you previously done? Write in the number of
years that you participated. Fill in all sections that apply.
Previously
For how many years?
a. Sold one or more types of fruit directly to one or more schools.
b. Sold one or more types of vegetables directly to one or more schools.
c. Sold other products (e.g. meat, eggs, dairy) directly to one or more schools.
d. Worked with a school food service director or farm to school program lead
to plan for future sales.
e. Attended a school meal as a guest.
f. Attended a National Farm to School Month event at a school or in
community.
g. Hosted a school group at your farm.
h. Provided a school with marketing or promotional materials about your
farm.
i. Provided produce to a school for samples or tastings.
j. Was a guest speaker in a classroom or at educational event at a school.
k. Other, please explain: __________________________________________
______________________________________________________________

55. Please list the top five fruits and/or vegetables you sold in 2016 (rank them in terms of dollars but
do not include the dollar amount). Please be as specific as possible (i.e. apples, broccoli,
melons).
Name of fruit or vegetable
1.
2.
3.
4.
5.
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Barriers to program participation
56. Think about when you decided not to participate or stopped participating in F2S sales or activities.
Which of these things did you see as a barrier, if any?

Please indicate how much by marking the correct box below.
Not at
all
a. Inconsistent requirements from one school to the next
(i.e. lack of standardization)
b. Transporting product to school(s)
c. Volume needs of schools are too large.
d. Volume needs of schools are too small.
e. Seasonality of my products don’t match with school
year.
f. School(s) not interested in buying/serving my specific
products.
g. Lack of investment from the food service
director/manager to engage in farm to school sales and
activities
h. Establishing/maintaining buyer relationships
i. Receiving prompt payment
j. School(s) offer low purchase prices/have food budget
constraints.
k. Food safety requirements (i.e. GAP certification,
traceability)
l. Limited processing capacity on the farm (i.e. lack of
equipment, facility size, or labor)
m. Schools lack the capacity to do scratch cooking or
serve fresh food (i.e. staff skills, equipment, space).
n. Inconsistent orders from school(s)
o. Contract/bidding process that is required by school
district(s)
p. Liability insurance requirements
q. Lack of advance ordering from school

Minor
barrier

Major
barrier

Not
applicable
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Not at
all
r. Lack of opportunity to collaborate with other farms to
meet supply demands
s. Lack of knowledge about which schools are interested
in buying directly from farms
t. Availability of training about F2S program
u. Logistical challenges in coordinating visits to
classrooms or cafeterias
v. The time involved in visiting classrooms or cafeterias
w. Logistical challenges in coordinating field trips to my
farm
x. The time involved in hosting field trips at my farm
y. The cost of bring students to my farm for field trips
z. Other, please specify:
_____________________________
ROUTE TO DEMOGRAPHICS QUESTIONS
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Minor
barrier

Major
barrier

Not
applicable
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57. In which state do you currently farm? Check all that apply.
Pennsylvania
New Jersey
Delaware
Maryland
Virginia
West Virginia
Washington, DC
Other, please explain: _____________
58. How would you categorize the setting of your farm?
Rural
Urban
Suburban/semi-urban
59. Which of these roles best describes your position at your current farm?
Owner or Co-owner
General non-owner operator
Production Manager for specific crops (i.e. Vegetable Production Manager)
Sales & Marketing Manager
Other, please explain:_____________
60. How many years in total have you been farming? _________________ years
61. What was your estimated total gross value of farm sales in 2016, including government
agricultural payments?
$1 – $999

$100,000 – $249,999

$1,000 – $2,499

$250,000 – $499,999

$2,500 – $4,999

$500,000 – $999,999

$5,000 – $9,999

$1,000,000 – $2,499,999

$10,000 – $24,999

$2,500,000 – $4,999,999

$25,000 – $49,999

$5,000,000 and over

$50,000 – $99,999
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62. Please estimate the percentage of your farm’s 2016 total gross sales by the product categories
listed below. (Numbers should add up to 100.)
% of sales
a. Grains, Oilseeds, Dry Beans, and Dry Peas (corn, flaxseed, grain silage and
forage, grains and oilseeds, popcorn, rice, small grains, sorghum, soybeans,
sunflowers, straw, etc.)
b. Tobacco
c. Cotton and Cottonseed
d. Vegetables, Melons, Potatoes, and Sweet Potatoes (beets, cabbage,
cantaloupes, pumpkins, sweet corn, tomatoes, watermelons, vegetable seeds, etc.)
e. Fruit, Tree Nuts, and Berries (almonds, apples, blueberries, cherries, grapes,
hazelnuts, kiwifruit, oranges, pears, pecans, strawberries, walnuts, etc.)
f. Nursery, Greenhouse, Floriculture, and Sod (bedding plants, bulbs, cut
flowers, flower seeds, foliage plants, mushrooms, nursery potted plants, shrubbery,
sod, food crops grown under protection, etc.)
g. Cut Christmas Trees and Short Rotation Woody Crops
h. Other Crops, Hay, CRP, and Pasture (grass seed, hay and grass silage, hops,
maple syrup, mint, peanuts, sugarcane, sugarbeets, CRP, etc.
i. Hogs and Pigs
j. Milk and Other Dairy Products from Cows
k. Cattle, Calves, and their Products (beef and dairy cattle for breeding stock, fed
cattle, beef and dairy cull animals, stockers and feeders, veal calves, etc.)
l. Sheep, Goats, and their Products
m. Horses, Ponies, and Mules (burros and donkeys)
o. Aquaculture (catfish, trout, ornamental and other fish, mollusks, crustaceans,
etc.)
p. Other Animals and Other Animal Products (bees, honey, rabbits, fur-bearing
animals, semen, manure, other animal specialties, etc.)
q. Value-Added Products (products altered or packaged in a way that is not
required for transportation before being sold)
r. Re-sale (aggregation and sale of products from other farms in farm stand or store
s. Other, please explain:
_________________________________________________
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63. Does your operation use organic or certified natural growing practices?
Yes, we are certified organic
Yes, we use organic practices but not certified organic
Yes, we have certified naturally grown (CNG) certification
No
64. Please estimate the percentage of your gross sales made to each of the following marketing outlets
in 2016. (Numbers should add up to 100%.)
Direct to institution (schools, hospitals, colleges, prisons, etc.)
Direct to consumer markets (farmers’ markets, farm stands, CSAs, etc.)
Direct to retail (supermarkets, cooperatives, restaurants, etc.)
Wholesale/distributors/food hubs
Distributed through farm cooperative/other farmers
Other outlets

65. Do you participate in any of these other types of markets or programs? Check all that apply.
Fruit and Vegetable Prescription Program
Participate in gleaning programs
Sell produce to hospitals
Sell produce to workplace cafeterias
Sell produce to prisons
Sell produce to assisted living facilities or nursing homes
Sell produce to foodbanks
Donate produce to foodbanks
Donate produce to schools
Other, please explain: ____________________
None of the above
66. What is your sex?
Male
Female
Other
Prefer not to say

67. What was your age on Dec. 31, 2016? Fill in the blank: _____________
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68. What is your race? Check one or more options.
White
Black or African American
American Indian or Alaska Native
Asian
Native Hawaiian or other Pacific Islander
Other: ______________________________________
Prefer not to say
69. Are you of Hispanic, Latino or Spanish origin?
Yes
No
Prefer not to say

You have reached the end of the survey.

Thank you so much for taking the time to participate! Please share this survey with other
farmers in your network by providing them with a link to our website: [INSERT LINK]

If you would be willing to be contacted in the future to participate in an interview, please
provide your name and your preferred method of contact. This information will not be
linked to your survey responses.

Name: _________________________________________________________

Email Address:__________________________________________

Phone Number:___________________________________
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Appendix B: Aim 2 supplemental materials
B.1. Recruitment language and consent forms
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B.2. Key informant interview guide
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Appendix C. Aim 3 Supplementary materials
C.1. Aim 3 Methods Addendum
Originally, Aim 3 sought to assess differences in student food literacy (FL) in
elementary schools in Massachusetts with more versus less comprehensive FTS
programs. However, the results of the analysis were null and thus not included in Chapter
5. This section discusses the additional analyses that were conducted to test the original
hypothesis for Aim 3, that schools with higher levels of FTS intensity would be
associated with higher child FL scores.
Analysis: Analysis of variance (ANOVA) was used to determine whether there were
overall differences in FL across all schools. Pairwise comparisons of means were used to
compare school-to-school differences in FL score. The association between F2S program
intensity and FL score was examined using multivariate liner regression (MLR),
adjusting for grade level and percent economically disadvantaged students at the school
level. Based on the results of the pair-wise comparisons of means between schools and
additional information about the structure of School 7, it was determined that School 7
was substantially different from the other schools in ways that could not be controlled for
in the analysis. Therefore, MLR models were run including all schools and excluding
School 7. The significance level was set at p <0.05 for all analyses. All analyses were
conducted using Stata SE, version 14.2 (2017, StataCorp LLC, College Station, TX).
Results: School 7 (31%) had the highest number of students for whom English was not
their first language and also was reported to experience high amounts of student turnover. It also had been in its first year of having a 5th grade in the school and the second
year for housing 4th grade.
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The ANOVA reported differences in FL across all schools (F=4.10, p<0.002)
(Table C.1.). The pairwise comparison of means indicated that the mean FLS score from
School 7 was significantly different from the scores of Schools 2, 3, 4, and 8 (p<0.05)
and marginally different from School 1 (p=0.076). Otherwise, there were no statistically
significant differences between FL scores for each pair of schools (Table C.2.).
Table C.3. shows the results of the regression analyses comparing F2S intensity
level and FL score. In the analysis that included all eight schools, each increase in F2S
intensity level was associated with a 0.05 point decrease in food literacy score (p=0.021),
when controlling for grade level and percent of economically disadvantaged students.
However, when excluding School 7 from the analysis, no association was observed
between level of F2S program intensity and child FL. Fifth graders did have significantly
higher food literacy scores than 4th graders when looking at all schools (β=1.98) and at
the subsample excluding School 7 (β=1.28).
Discussion: Ultimately, the cross-sectional, convenience sample did not provide us with
enough variability to observe differences in FL based on spectrum of FTS engagement.
This was due in part to our lack of individual-level data, preventing us from controlling
for race/ethnicity, language, and economic status at a more detailed level. Additionally,
the unique characteristics noted about School 7 likely led to lower FL score despite its
higher level of FTS intensity. These factors led to an aggregation bias and null results, as
explained in Chapter 5. In light of these challenges, Aim 3 shifted in scope and Chapter 5
focused instead on a discussion of the overall feasibility and utility of the TFLAC survey
for use in FTS context.

Table C.1

Self-efficacy around eating

Nutrition knowledge

Cooking knowledge

Cooking skills

Food systems knowledge

Food Literacy Domain

Food Literacy Score

10.1
(2.02)
2.6
(0.55)
5.2
(1.04)
12.9
(2.59)
3.6
(0.86)

10.3
(2.35)
2.7
(0.37)
5.7
(0.62)
13.2
(1.84)
3.7
(0.55)

10.2
(1.86)
2.7
(0.44)
5.3
(0.90)
13.4
(1.83)
3.6
(0.67)

10.1
(2.08)
2.6
(0.67)
5.1
(1.23)
12.7
(2.57)
3.6
(0.70)

10.4
(2.20)
2.5
(0.67)
5.2
(1.04)
12.4
(2.49)
3.6
(0.61)

9.7
(2.55)
2.5
(0.55)
5.2
(0.88)
12.8
(2.44)
3.6
(0.79)

9.5
(2.46)
2.4
(0.76)
4.8
(1.24)
11.9
(2.95)
3.4
(0.89)

12.9
(1.83)
2.5
(0.62)
5.1
(0.97)
10.4
(2.24)
3.4
(0.83)
1.42

2.08

3.79

2.08

1.75

7

7

7

7

7

0.1926

0.0443

0.0005

0.0443

0.095

Table C.1. Differences in Individual Food Literacy Domain Scores by School (n=542)
ANOVA, with School
District 1
District 2
District 3
District 4
7
School 1 School 2 School 3 School 4 School 5 School 6 School 7 School 8
(n=60) (n=39) (n=85) (n=87) (n=32) (n=32) (n=116) (n=91)
F
df p value
34.3
35.5
35.2
34.1
34.0
33.7
32.0
34.3
4.10 7 0.0002
(4.8)
(3.7)
(3.7)
(5.0)
(4.7)
(5.3)
(6.2)
(4.2)

0.83

1.48

1.87

1.48

0.59

1.05

F

6

6

6

6

6

6

df

0.5507

0.1829

0.0838

0.1829

0.7408

0.389

p value

ANOVA, without
School 7
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Table C.2. Pair-wise Comparisons of FL Score, by School*
Difference in FL
score
SE
School 2
v.
School 1
1.27
1.01
School 3
v.
School 1
0.93
0.82
School 4
v.
School 1
-0.14
0.82
School 5
v.
School 1
-0.20
1.07
School 6
v.
School 1
-0.53
1.07
School 7
v.
School 1
-2.25
0.78
School 8
v.
School 1
0.06
0.81
School 3
v.
School 2
-0.34
0.95
School 4
v.
School 2
-1.41
0.94
School 5
v.
School 2
-1.47
1.17
School 6
v.
School 2
-1.80
1.17
School 7
v.
School 2
-3.51
0.90
School 8
v.
School 2
-1.21
0.94
School 4
v.
School 3
-1.07
0.75
School 5
v.
School 3
-1.13
1.01
School 6
v.
School 3
-1.46
1.01
School 7
v.
School 3
-3.18
0.70
School 8
v.
School 3
-0.87
0.74
School 5
v.
School 4
-0.06
1.01
School 6
v.
School 4
-0.39
1.01
School 7
v.
School 4
-2.10
0.69
School 8
v.
School 4
0.20
0.73
School 6
v.
School 5
-0.33
1.22
School 7
v.
School 5
-2.05
0.98
School 8
v.
School 5
0.26
1.00
School 7
v.
School 6
-1.72
0.98
School 8
v.
School 6
0.59
1.00
School 8
v.
School 7
2.31
0.68
*Pair-wise comparison of means done using the Tukey post hoc test.

p-value
0.913
0.950
1.000
1.000
1.000
0.076
1.000
1.000
0.810
0.913
0.784
0.003
0.903
0.839
0.953
0.837
0.000
0.937
1.000
1.000
0.051
1.000
1.000
0.419
1.000
0.649
0.999
0.018

Table C.2

Table C.3. Association between Farm to School Program Intensity and Child Food Literacy^
All Schools (n=542)

Excluding School 7 (n=426)

ß-coefficient

SE

p-value

ß -coefficient

SE

p-value

Farm to School Intensity
Level

-0.05

0.02

0.021

0.02

0.05

0.731

Grade level

1.98

0.42

0.000

1.28

0.43

0.003

Economically disadvantaged

-0.06

0.01

0.000

-0.01

0.04

0.766

Constant

30.12

2.23

0.000

28.37

4.33

0.000

^Calculated using multivariate linear regression controlling for grade level and percent of students
qualifying as economically disadvantaged.
Table C.3
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C.2. Consent forms
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C.3. Tool for Food Literacy Assessment in Children
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