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ABSTRACT 
 

In recent years, policymakers, school nutrition professionals, and advocates have 

sought to improve the quality of the National School Lunch Program (NSLP) through 

initiatives such as using local foods in school meal programs. While the school food 

procurement process is burdensome on its own, there are additional administrative costs 

related to the procurement of local foods, primarily due to the knowledge of procurement 

regulations and the local food economy required to implement such a program. The 

National Defense Authorization Act for Fiscal Year 2018 (2018 NDAA) changed the 

federal procurement thresholds for micro-purchasing and simple acquisitions by 

increasing federal financial assistance awards. This study hypothesizes that these 

procurement law changes will increase school food authorities’ use of local foods in the 

NSLP. Using data from the 2019 Farm to School Census, I estimate a fixed effects 

regression model to analyze the relationship between the use of local foods in the NSLP 

and the 2018 NDAA. I find that the probability of an SFA using local foods in the NSLP 

increased by about 20 percentage points after the 2018 NDAA went into effect, holding 

constant all time-invariant school food authority characteristics.  
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INTRODUCTION 

 
Schools first began the process of documenting the use of local foods in their 

school meal programs through farm to school initiatives in the 1990s (Research Shows 

Farm To School Works, 2017). School food authorities use discretion in defining the 

term “local” for school food procurement and for all farm to school activities (Farm to 

Child Nutrition Programs Planning Guide, 2017). This definition can range from setting a 

desired mileage, such as a 50-mile radius for food production, or it can represent a larger 

boundary, such as the state or region. The purpose of farm to school initiatives is to 

connect school meal programs with small farms and local food producers, to teach 

students about where the food they eat comes from, and to improve student health by 

using local foods in school meals. Farm to school programs encompass a wide range of 

activities, including incorporating local foods into school meal programs, cultivating a 

school garden, and integrating agriculture and nutrition education into the curriculum 

(Ibid.). Participating schools customize farm to school programs by choosing activities to 

fit their goals and needs.  

The federal government provides meal reimbursement funds to school food 

authorities who participate in the National School Lunch Program (NSLP) (School Food 

Authority, n.d.). School food authorities purchase and provide the food used in all school 

meals, and this food can be prepared on site from scratch, prepared off site, or purchased 

pre-prepared (R. Ek, personal communication, October 19, 2021). Including local foods 

in the NSLP is important because it supports local and regional economies (Motta & 

Sharma, 2016). While fresh fruits and vegetables often come to mind first, local foods 

can include other foods like local wheat, dairy, meat, or other agricultural products. 
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School nutrition professionals perceive local foods to be healthier than comparable foods 

that may not come from local sources (Motta & Sharma, 2016; Schafft et al., 2010).  

School nutrition professionals and budget officers must abide by government 

regulations for procuring foods for school meals. The National Defense Authorization 

Act for Fiscal Year 2018 (2018 NDAA) changed federal procurement thresholds by 

increasing federal financial assistance awards for the two smallest purchasing thresholds 

(Federal Micro-Purchase and Simplified Acquisition Thresholds, 2019). The procurement 

law changes reduce the administrative requirements for purchasing from smaller vendors. 

Because local foods often come from small or medium sized vendors who are unable to 

provide all foods that school meal programs need (Schafft et al., 2010), this law change 

makes it easier to buy local foods. Though this rule change occurred in the context of a 

defense bill, the U.S. Department of Agriculture’s Food and Nutrition Service (USDA-

FNS) applied the procurement rule changes to all child nutrition programs, including the 

NSLP (Federal Micro-Purchase and Simplified Acquisition Thresholds, 2019). When 

asked whether they incorporated local foods in school meals prior to the 2018-2019 

academic year – before the rule change occurred – only approximately 29.9% of surveyed 

school food authorities had previously used local foods in the NSLP (Bobronnikov et al., 

2021). 

This paper examines how the use of local foods in school meal programs changed 

over time as the federal procurement rules changed in 2018, and if this change was 

correlated with local characteristics. The following analysis utilizes data from the USDA 

FNS’ 2019 Farm to School Census, the National Center for Education Statistics’ (NCES) 

Common Core of Data School District Finance Survey (F-33), NCES’ Elementary and 
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Secondary Information System (ELSI) table generator, the USDA Economic Research 

Service’s Food Environment Atlas, the U.S. Census Bureau’s Population Division, and 

the U.S. Census Bureau’s 2018 American Community Survey.  
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BACKGROUND 

Many school districts participating in the National School Lunch Program (NSLP) 

incorporate local foods into their meals. The NSLP is a federally assisted meal program 

that provides lunches to school children in public and nonprofit private schools (The 

National School Lunch Program, 2017). The NSLP is run by the U.S. Department of 

Agriculture’s Food and Nutrition Service (USDA-FNS) and provides lunches to over 30 

million school children in the United States (Ibid.). Of these students, approximately 22 

million receive free or reduced price lunches (School Meal Trends & Stats). Because the 

NSLP provides millions of students with nutritional support, the program plays a crucial 

role in supporting student health and academic achievement (Ibid.).  

School food authorities (SFAs) operate school meal programs (Bobronnikov et 

al., 2021). SFAs often share geographic boundaries with school districts, though 

sometimes an SFA may represent multiple public school districts or a single private or 

charter school (R. Ek, personal communication, October 19, 2021). Additionally, some 

larger school districts may have multiple SFAs to meet the needs of a single larger school 

or a series of schools in the school district (Ibid.). In general, SFAs operate school meal 

programs for more than one school. SFAs are the government agencies whose ability to 

procure local foods for schools would be affected by federal procurement rule changes. 

School Food Procurement 

The school food procurement process is challenging for SFAs due to child 

nutrition program requirements, such as low-sodium specifications for K-12 meals that 

do not match commercial low-sodium specifications; complex and time-consuming tasks 

required by procurement regulations, such as proper bid solicitation and contract 
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compliance monitoring; and the lack of uniformity among SFAs in the food procurement 

process, which a) may be established by both formal policy rules and informal practices 

developed over time and b) is influenced by insufficient professional development 

training opportunities for foodservice procurement professionals (Fitzgerald, 2016). Due 

to federal regulations, the price-sensitive nature of schools, and barriers to market entry 

such as significant fixed costs, the K-12 food service industry is a highly specialized 

industry with few incentives for vendors to enter the market (Ibid.). Most SFAs contract 

with intermediary food distributors – either broad line distributors, who serve commercial 

institutions like restaurants in addition to schools, or distributors specialized in school 

nutrition (Ibid.). 

The procurement law introduced changes to two procurement thresholds: micro-

purchases, which have few administrative requirements, and simplified acquisitions, 

which require more administrative procedures than micro-purchases. Both micro-

purchases and simplified acquisitions are exempt from requirements of formal 

procurement methods involving invitations to bid and requests for proposals, which 

require even more administrative work.  

Though the average federal free lunch subsidy was about $3.32 during the 2014-

2015 academic year, this amount did not cover the estimated average cost of $3.81 to 

produce one school lunch (School Meal Trends & Stats). For an SFA serving one week’s 

worth of lunches to all students at this estimated cost, the SFA would need to serve 524 

students or fewer to be able to acquire all of the food using micro-purchasing. Similarly, 

an SFA serving one week’s worth of lunches at this estimated cost would need to serve 

fewer than 13,124 students with lunches in order to be able to acquire all of the food 
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using simplified acquisitions. On average, SFAs allocate approximately 44.7% of their 

total budget to food purchases, about 44.5% to labor and benefits, and about 10% to 

direct and indirect costs, like supplies and the use of facilities (Ibid.). For some SFAs, the 

labor costs include preparing meals from scratch, whereas other SFAs reheat pre-

prepared meals to serve in school cafeterias (R. Ek, personal communication, October 19, 

2021). 

Procurement Threshold Changes in the 2018 NDAA  

The 2018 NDAA was signed into law on December 12, 2017, and it changed 

federal procurement rules by increasing the micro-purchasing threshold from $3,000 to 

$10,000 (Pub L. No. 115-91 § 806), as well as increasing the simplified acquisition 

threshold from $100,000 to $250,000 (Pub L. No. 115-91§ 805). Micro-purchasing refers 

to any small purchases below or equal to $10,000 that do not require competitive 

solicitations, which are invitations to bid (Fitzgerald, 2016). The law also stipulates that 

school meal program operators can request a higher micro-purchase by submitting a 

written request to the child nutrition program state agency detailing the desired threshold 

and justification (Federal Micro-Purchase and Simplified Acquisition Thresholds, 2019). 

While the law included other changes, only the procurement rules changes are salient to 

the issue of local food use in the NSLP.  

Simplified acquisitions, sometimes referred to as “small purchases” in the context 

of school food procurement, refer to any purchases greater than $10,000 and less than or 

equal to $250,000. For simplified acquisitions, the solicitation of vendors must be open 

and competitive, which requires additional paperwork documenting the solicitation 

process. However, simplified acquisitions do not require sealed invitations to bid or 
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requests for proposal, which require additional administrative paperwork and must be 

used when a purchase exceeds the simplified acquisition threshold (Fitzgerald, 2016). For 

simplified acquisitions, the SFA must receive quotes from three bidders (Conell et al., 

2015).  

Micro-purchasing and simplified acquisitions are considered informal 

procurement methods. Unlike formal procurement, they do not require administratively 

costly processes of solicitations and public advertisements of invitations for bids or 

requests for proposals—the SFAs can instead reach out directly to vendors of interest to 

request quotes (Ibid.) Despite increases in federal acquisition thresholds, state or local 

educational agencies can set lower micro-purchasing and simplified acquisition 

thresholds (Fitzgerald, 2016). SFAs are encouraged to use micro-purchasing to diversify 

their food vendors and incorporate local food suppliers. Because local food is often 

sourced from smaller vendors (Schafft et al., 2010), increased micro-purchasing 

thresholds should incentivize SFAs to procure local foods outside of the competitive 

solicitation structure. However, switching vendors requires additional work for food 

service professionals and SFA administrators, which may disincentivize the switch to 

procuring food from smaller local vendors.  

Local Food Procurement 

Local food procurement is even more complex than traditional food procurement 

because it requires SFAs to have specialized knowledge of the local food marketplace 

(Conell et al., 2015). SFAs define the term “local” – it is not set by the USDA – and 

definitions of boundary can range from a certain mileage surrounding the SFA to within 

the state or region where the SFA is located (Farm to Child Nutrition Programs Planning 
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Guide, 2017). After establishing the definition of “local,” they must research local 

product availability and draft solicitations targeting local producers (Ibid.). 
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LITERATURE REVIEW 

While there is an extensive body of literature examining the contents and quality 

of school meals, there is little research focused on the procurement of local foods in the 

NSLP. This may be due to a lack of data on trends in local food use over time in school 

meal programs. Nonetheless, research has found that federal policy can impact the 

nutritional quality of school lunches, and that participation in the NSLP is correlated with 

improved student outcomes. The existing evidence finds that the nutritional quality of 

school lunches improved with the implementation of the current nutritional standards. 

While there are mixed findings on the relationship between school meal consumption and 

student health, student participation in the NSLP is correlated with positive academic and 

behavioral outcomes for certain groups of students.  

Nutritional Analysis of School Meals 

In order to understand the implications of including local foods in school lunches, 

it is important to first consider the “status quo” of school meals. The Healthy, Hunger-

Free Kids Act (HHFKA) of 2010 required the USDA to update the nutrition standards, 

also referred to as the “meal patterns,” for food served in school meal programs (Pub. L. 

No. 111-296). Since the new standards became effective in 2012, school lunches must 

meet additional specific requirements that replace those set out in previous legislation: 

calorie ranges and sodium limits, determined based on grade level; whole grain-rich 

criteria, requiring products labeled as whole grain to contain at least 51 percent whole 

grains, with the remaining percentage composed of enriched grains; additional fruits and 

vegetables provided with every meal, where students are required to take at least half a 

cup of fruits or vegetables at lunch; limits of no more than 10 percent of calories from 
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saturated fat, and restrictions on trans fats; dairy requirements for serving only low-fat or 

fat-free milk; and free drinking water available with each meal (Nutrition Standards in 

the National School Lunch and School Breakfast Programs, 2012). Notably, the HHFKA 

does not require that SFAs include local foods in school meals, nor does it dictate how 

SFAs procure foods that meet these nutritional requirements. 

In a serial cross-sectional study of National Health and Nutrition Examination 

Survey (NHANES) data from years before and after the implementation of the new 

standards, Kinderknecht et al. (2020) found that the updated regulations have improved 

the nutritional quality of meals provided by the NSLP, particularly when comparing low-

income, low-middle-income, and middle-high-income participants to nonparticipants. 

Nationally-representative cross-sectional studies of school menu data pre- and post-

implementation of the HHFKA revealed that the total Healthy Eating Index (HEI) 2010 

scores for school lunches improved by more than 20 percentage points (Gearan & Fox, 

2020). Overall, schools complied with the new requirements, and pre- and post-

implementation plate waste data revealed an increase in food consumption levels and a 

reduction in food waste (Cohen et al., 2014). 

Within the current federal nutrition guidelines for the NSLP, SFAs select the food 

offerings that are made available to students, and students in turn select food for their 

plates from the available options (Peckham et al., 2019). During lunch, schools must 

offer food options within the five meal components—milk, vegetable, fruit, meat/meat 

alternate (MA), and grain. Students must select food from at least three of the 

components, with at least one fruit or vegetable option included (Ibid.). Thus, while the 

HHFKA improved the nutritional quality of meals served, the nutritional quality of 
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school lunches varies considerably even among students who are offered the same 

options at the same school (Ibid.). While this procedure is generally the case for schools 

that provide buffet-line lunches, certain schools (particularly smaller or older schools that 

may lack a cafeteria) may not follow this procedure if they instead serve packaged 

lunches to students. 

The Relationship between School Meal Quality and Student Outcomes 

The quality of school meals served to students plays a role in a variety of student 

outcomes, including those related to health, academics, and disciplinary action. At a base 

level, food intake from school meals supports the overall health and development of 

vulnerable NSLP participants, including food insecure students. Food insecure students in 

particular rely on school meal programs like the NSLP for caloric energy intake; both 

dietary quality and quantity improved for food insecure participants in school meal 

programs after the implementation of the HHFKA (Forrestal et al., 2021).  

Post-implementation of the HHFKA, with improvements in the quality of school 

meals, researchers have revisited the question of the association between school meals 

and student health outcomes by examining childhood obesity rates. There is mixed 

evidence on whether eating school lunches has any association with student weight and 

body mass index (Bardin & Gola, 2021; Jia et al., 2020). Indeed, many factors outside of 

participation in the NSLP contribute to student weight status, including genetics, physical 

activity, and meals consumed outside of school. There is greater consensus among the 

academic community that students’ nutritional intake from school meals consumed (not 

simply served) has improved as a result of the implementation of the HHFKA 

(Kinderknecht et al., 2020; Smith et al., 2020). Using NHANES data for a nationally 



 12 

representative sample of students, Smith et al. (2020) calculated HEI scores based on 

food recall data and concluded that school meals had higher nutritional quality than meals 

from home across all student income groups.  

Researchers and policymakers care about the nutritional quality of school meals 

for reasons besides student health outcomes. A study of California public schools’ vendor 

meal quality data (estimated with the HEI) and student standardized test scores over a 

five-year period revealed that students attending schools contracting with healthy meal 

vendors scored higher on California state standardized tests than their peers (Anderson et 

al., 2018). Because school food administrators perceive local food to be healthier than 

non-local food, it is plausible that the use of local foods could benefit student outcomes. 

The present study contributes to the school meal literature by analyzing the use of 

local foods in the NSLP. Given the perceived benefits of local foods in terms of health 

and product quality (Motta & Sharma, 2016), research on the inclusion of local foods in 

school meal programs is important for evaluating school meal policies and practices. As 

school districts have had to meet nutrition standards since the early 2000s, school 

stakeholders have perceived local foods to fit in with their broader student health goals 

(Bagdonis et al., 2009). While the evidence described above examines the relationship 

between school meal quality and student outcomes, further research must focus on the 

use of local foods in school lunches in order to understand if there is an association 

between including local foods in school meal programs and changes in nutritional quality 

of the meals or student outcomes. 
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CONCEPTUAL MODEL 

Based on the evidence presented thus far, I hypothesize that the change in federal 

procurement rules in the 2018 NDAA will correlate with an increase in the use of local 

foods in the NSLP. Increases to the federal micro-purchasing and simplified acquisition 

thresholds should reduce some of the administrative requirements for school food 

administrators and school budget officers (Fitzgerald, 2016). I predict that this will not be 

a uniform increase in the use of local foods, however. Because the law change is one of 

several factors that could motivate the desire to include local foods in school meal 

programs, my model will account for locality, student, demographic, and fiscal capacity 

factors that could play a role in the decision to include local foods in school meals. 

Locality Factors 

The urbanicity of an SFA and its geographic location in the United States are 

factors that are likely to play a role in an SFA’s use of local foods in the NSLP. Urban, 

suburban, and rural SFAs each possess certain factors that might encourage the use of 

local foods in the NSLP. Rural SFAs may be more likely to use local foods because of 

their proximity to farmland; suburban SFAs may have the financial and administrative 

resources to procure local foods; and urban SFAs may incorporate foods from urban 

farms or other local food producers. Overall, I hypothesize that suburban SFAs, which 

generally have more resources, are more likely to use local foods than urban and rural 

SFAs. Additionally, an SFA’s geographic region within the U.S. is likely to be correlated 

with its use of local foods.  
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Student Factors 

SFA enrollment likely factors into an SFA’s decision to implement the use of 

local foods in school meal programs. This is because higher levels of enrollment are 

associated with additional administrative resources in schools and districts (Loeb, 2016). 

Additional administrative staff in a higher-enrollment SFA would likely be better 

positioned to deal with corresponding paperwork and administrative requirements 

associated with incorporating local foods into school meals. Specifically, including local 

foods in the NSLP requires research to gain an understanding of the local food market, 

and adding or changing vendors is a burdensome process. School food administrators 

must obtain all foods for the NSLP at the lowest cost possible, and due to time and staff 

resource constraints, with minimal administrative effort as well.  

Higher free and reduced-price lunch eligibility (FRPLE) is associated with higher 

participation in the NSLP (Mirtcheva & Powell, 2009). Because many FRPLE students 

rely on school meals for nutritional support, it is important to understand whether SFAs 

serving high FRPLE populations serve local foods. Finally, race is included in this model 

to try to understand if students of different racial backgrounds have different access to 

local foods. 

Demographic Factors 

Based on the local economy in a region, an SFA may be more or less inclined to 

use local foods in the NSLP. For example, areas with lower median household incomes 

and higher unemployment rates are also likely to have higher FRPLE and higher child 

poverty. These areas may simply be concerned with providing food to children to meet 

caloric needs and may not include local foods in school meals programs.  



 15 

Population-level characteristics that provide an understanding of neighborhood 

composition also inform school food choices. For example, child poverty rates can serve 

as indicators of participation in the NSLP and the likelihood of using local foods in the 

program. It is plausible that areas with higher levels of child poverty may be less likely to 

include local foods in school meals, because providing local food may be less of a 

priority than providing more food in areas with greater need for food resources. 

Fiscal Capacity Factors  

Additionally, an SFA’s spending levels in terms of current expenditures and food 

service expenditures, as well as the fiscal knowledge of its staff, will likely correlate with 

its use of local foods in school lunches. As previously stated, procuring local foods is 

generally more complex than traditional procurement procedures because of the research 

involved in identifying smaller local vendors. SFAs with a greater understanding of the 

fiscal process involved in food procurement are likely better situated to devote time and 

resources to understanding the local food marketplace and to complete administrative 

paperwork associated with the micro-purchasing and simplified acquisition thresholds 

(Fitzgerald, 2016). 

Immeasurable SFA characteristics may influence the use of local foods as well. 

These include advocacy from students, parents, and local food providers, public pressure 

to improve the NSLP, and beliefs from school leadership about the use of local foods. 

By including the aforementioned factors in my model, I will analyze whether 

these factors are associated with local food use prior to the procurement rule changes. 

Additionally, I will examine whether these characteristics are associated with 
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responsiveness to the law change to try to understand if certain types of SFAs are more 

likely to use local foods following the 2018 NDAA. 
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DATA AND METHODS 

This empirical analysis uses survey data from SFAs representing traditional 

public schools and charter schools in 46 states and Washington, D.C.1 Specifically, my 

dependent and key independent variables come from the USDA Food and Nutrition 

Service’s (FNS) 2019 Farm to School Census Survey. The Farm to School Census survey 

asks SFAs about school food behaviors ranging from school meal program offerings to 

participation in farm to school activities to the SFA’s definition of “local” in order to 

collect information on the use of local foods in the NSLP (About the Data | USDA-FNS 

Farm to School Census, n.d.). Because this survey asks SFAs whether they incorporated 

local foods in the NSLP prior to and during the 2018-19 academic year, I can include a 

dichotomous variable for 2018 to represent the procurement law change in the 2018 

NDAA.  

The population analyzed will only include SFAs representing traditional public 

schools and charter schools. Because I wish to understand how school fiscal capacity is 

associated with the use of local foods, I will exclude SFAs serving private schools and 

residential childcare institutions since they have different funding models from traditional 

public and charter schools. To see how this sample compares to the total universe of local 

education agencies (LEAs), please see Appendix A. 

My empirical analysis controls for the locality, student, demographic, and fiscal 

capacity factors previously discussed. To analyze the relationship between changes in 

federal procurement rules under the 2018 NDAA and the use of local foods in the school 

meal program, I estimate a fixed effects regression model. The SFA-level fixed effects 

                                                
1 Due to data limitations, Alabama, Arizona, Hawaii, and Wyoming have been omitted from this sample. 
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specification controls for both observed and unobserved SFA characteristics that are time 

invariant. My key independent variable controls for both observed and unobserved 

characteristics that change over time but do not vary by SFA. This model will also 

include interaction terms to understand if and how SFA-level characteristics are 

associated with the relationship between the use of local foods in the NSLP differently 

after the 2018 procurement rule changes in the NDAA compared to before them. The 

following model estimates this relationship, with SFA-year as the unit of analysis: 

Local_food_uses = β0 + β1Post_2018_NDAA + β2Post_2018_NDAA * time-invariant 

SFA characteristics + αs + µs 

where s represents the SFA index, αs represents SFA-level time-invariant characteristics, 

and µs is the error term. My dependent variable is a dichotomous measure of the use of 

local foods. The time-invariant SFA characteristics that I interact with my independent 

variable, post-2018 NDAA, are: locality: urban, suburban, rural, Northeast, Midwest, 

South, West, New England, Middle Atlantic, East North Central, West North Central, 

South Atlantic, East South Central, West South Central, Mountain, Pacific; student: 

enrollment, enrollment less than 1,000, enrollment 1,000 through 4,999, enrollment 5,000 

through 9,999, enrollment greater than or equal to 10,000, per pupil LEA administrative 

staff levels, low per pupil LEA administrative staff levels, high per pupil LEA 

administrative staff levels, percent white, percent nonwhite, percent nonwhite quartiles, 

FRPLE quartiles; demographic: unemployment rate, median household income, 

population density per thousand, population density per thousand quartiles, child poverty 

rate, child poverty rate quartiles; fiscal capacity: current expenditures per pupil, low 

current expenditures per pupil, high current expenditures per pupil, food service 
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expenditures per pupil, low food service expenditures per pupil, high food service 

expenditures per pupil. The sample size for this model includes 5,803 SFAs. Table 1 

below provides definitions for all of the variables included in the model: 

Table 1. Variable Definitions 

Variable name Description Source 
Dependent Variable 
Local food use A dichotomous variable 

indicating whether the SFA used 
local foods in the NSLP or did 
not. 

2019 Farm to School Census 

Independent Variable 
Post 2018 NDAA A dichotomous variable 

indicating whether it is before 
2018 or after 2018 (the fiscal 
year when the 2018 NDAA went 
into effect). 

2019 Farm to School Census 

Locality Variables 
Urban A dichotomous variable 

indicating whether an SFA is 
located in an urban setting.  

2019 Farm to School Census 

Suburban A dichotomous variable 
indicating whether an SFA is 
located in a suburban setting.  

2019 Farm to School Census 

Rural A dichotomous variable 
indicating whether an SFA is 
located in a rural setting.  

2019 Farm to School Census 

Census Regions: 
Northeast, Midwest, 
South, West 

Four dichotomous variables, 
each indicating whether an SFA 
is in the particular Census 
region. 

U.S. Census Bureau, 
Population Division 

Census Divisions: 
New England, 
Middle Atlantic, 
East North Central, 
West North Central, 
South Atlantic, East 
South Central, West 
South Central, 
Mountain, Pacific 

Nine dichotomous variables, 
each indicating whether an SFA 
is in the particular Census 
division. 

U.S. Census Bureau, 
Population Division 
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Table 1. (Cont) 

Variable name Description Source 
Student Variables 
Enrollment A continuous variable indicating 

the number of students enrolled 
in the schools served by the 
SFAs. 

2019 Farm to School Census 

Enrollment less 
than 1,000 

A dichotomous variable 
indicating the proportion of 
SFAs with enrollment levels of 
less than 1,000 students. 

2019 Farm to School Census 

Enrollment 1,000 – 
4,999 

A dichotomous variable 
indicating the proportion of 
SFAs with enrollment levels 
between 1,000 and 4,999 
students. 

2019 Farm to School Census 

Enrollment 5,000 – 
9,999 

A dichotomous variable 
indicating the proportion of 
SFAs with enrollment levels 
between 5,000 and 9,999 
students. 

2019 Farm to School Census 

Enrollment greater 
than or equal to 
10,000 

A dichotomous variable 
indicating the proportion of 
SFAs with enrollment levels 
greater than or equal to 10,000 
students. 

2019 Farm to School Census 

Per pupil LEA 
administrative staff 
levels 

A continuous variable measuring 
the number of LEA 
administrative staff members per 
pupil. 

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Low per pupil LEA 
administrative staff 
levels 

A dichotomous variable 
measuring whether an SFA has 
fewer than the median LEA 
administrative staff members per 
pupil.  

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 
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Table 1. (Cont) 

Variable name Description Source 
High per pupil LEA 
administrative staff 
levels 

A dichotomous variable 
measuring whether an SFA has 
greater than the median LEA 
administrative staff members per 
pupil. 
 
 
  

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Percent white A continuous variable measuring 
the percent of students who 
identify as white. 

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Percent nonwhite A continuous variable measuring 
the percent of students who 
identify as nonwhite.  

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Percent nonwhite 
quartile 1 

A dichotomous variable 
representing SFAs with fewer 
than 10.5% of students who 
identify as nonwhite. 

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Percent nonwhite 
quartile 2 

A dichotomous variable 
representing SFAs with between 
10.5% and 25% of students who 
identify as nonwhite.  

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

Percent nonwhite 
quartile 3 

A dichotomous variable 
representing SFAs with between 
25% and 53% of students who 
identify as nonwhite.  

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 
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Table 1. (Cont) 

Variable name Description Source 
Percent nonwhite 
quartile 4 

A dichotomous variable 
representing SFAs with more 
than 53% of students who 
identify as nonwhite. 

Elementary/Secondary 
Information System (ELSI) 
provided by the National 
Center for Education 
Statistics at the U.S. 
Department of Education 
(2018-19) 

FRPLE quartile 1 A dichotomous variable 
indicating the proportion of 
SFAs with 31% or fewer 
students eligible for free or 
reduced price lunch. 

2019 Farm to School Census 

FRPLE quartile 2 A dichotomous variable 
indicating the proportion of 
SFAs with more than 31% and 
up to 51% of students eligible 
for free or reduced price lunch. 

2019 Farm to School Census 

FRPLE quartile 3 A dichotomous variable 
indicating the proportion of 
SFAs with more than 51% and 
up to 86% of students eligible 
for free or reduced price lunch. 

2019 Farm to School Census 

FRPLE quartile 4 A dichotomous variable 
indicating the proportion of 
SFAs with more than 86% of 
students eligible for free or 
reduced price lunch. 

2019 Farm to School Census 

Demographic Variables 
Unemployment rate 
in the civilian labor 
force 

A continuous variable measuring 
the proportion of the civilian 
labor force that is unemployed. 

2018 American Community 
Survey’s Selected Economic 
Characteristics, 5-year 
estimates 

Median household 
income 

A continuous variable measuring 
the median household income in 
U.S. dollars. 

2020 Food Environment 
Atlas 

Population density 
per thousand 

A continuous variable measuring 
the total population. 

2018 American Community 
Survey’s Age and Sex, 5-
year estimates 

Population density 
per thousand 
quartile 1 

A dichotomous variable 
representing SFAs in counties 
with fewer than 22,677 in 
population. 

2018 American Community 
Survey’s Age and Sex, 5-
year estimates 
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Table 1. (Cont) 

Variable name Description Source 
Population density 
per thousand 
quartile 2 

A dichotomous variable 
representing SFAs in counties 
with more than 22,677 and fewer 
than 66,646 in population. 

2018 American Community 
Survey’s Age and Sex, 5-
year estimates 

Population density 
per thousand 
quartile 3 

A dichotomous variable 
representing SFAs in counties 
with more than 66,646 and fewer 
than 307,427 in population. 

2018 American Community 
Survey’s Age and Sex, 5-
year estimates 

Population density 
per thousand 
quartile 4 

A dichotomous variable 
representing SFAs in counties 
with more than 307,427 in 
population. 

2018 American Community 
Survey’s Age and Sex, 5-
year estimates 

Child poverty rate A continuous variable indicating 
the 2015 child poverty rate.  

2020 Food Environment 
Atlas 

Child poverty rate 
quartile 1 

A dichotomous variable 
indicating SFAs in counties 
whose 2015 child poverty rate 
was less than or equal to 15.1%.  

2020 Food Environment 
Atlas 

Child poverty rate 
quartile 2 

A dichotomous variable 
indicating SFAs in counties 
whose 2015 child poverty rate 
was greater than 15.1% and less 
than or equal to 21%.  

2020 Food Environment 
Atlas 

Child poverty rate 
quartile 3 

A dichotomous variable 
indicating SFAs in counties 
whose 2015 child poverty rate 
was greater than 21% and less 
than or equal to 26.8%.  

2020 Food Environment 
Atlas 

Child poverty rate 
quartile 4 

A dichotomous variable 
indicating SFAs in counties 
whose 2015 child poverty rate 
was greater than 26.8%.  

2020 Food Environment 
Atlas 

Fiscal Capacity Variables 
Current 
expenditures per 
pupil 

A continuous variable measuring 
the total current expenditure 
value in U.S. dollars spent per 
pupil in the school district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 
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Table 1. (Cont) 

Variable name Description Source 
Low current 
expenditures per 
pupil 

A dichotomous variable whether 
an SFA was below the mean 
total current expenditure value in 
U.S. dollars spent per pupil in 
the school district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 

High current 
expenditures per 
pupil 

A dichotomous variable whether 
an SFA was above the mean 
total current expenditure value in 
U.S. dollars spent per pupil in 
the school district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 

Food service 
expenditures per 
pupil 

A continuous variable measuring 
the total food service 
expenditure value in U.S. dollars 
spent per pupil in the school 
district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 

Low food service 
expenditures per 
pupil 

A dichotomous variable whether 
an SFA was below the mean 
total food service expenditure 
value in U.S. dollars spent per 
pupil in the school district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 

High food service 
expenditures per 
pupil 

A dichotomous variable whether 
an SFA was above the mean 
total food service expenditure 
value in U.S. dollars spent per 
pupil in the school district. 

U.S. Department of 
Education, Common Core of 
Data’s 2017-18 Local 
Education Agency (School 
District) Finance Survey (F-
33) 
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DESCRIPTIVE STATISTICS 

Table 2 below provides descriptive statistics for the four categories of control 

variables discussed above: locality factors, student factors, demographic factors, and 

fiscal capacity. The total sample of SFAs has been broken down into three roughly equal 

groups: SFAs who did not use local foods in the NSLP before or during the 2018-19 

school year (“never-users,” column 1); SFAs who used local foods in the NSLP before 

and during the 2018-19 school year (“early adopters,” column 2); and SFAs who did not 

use local foods in the NSLP before the 2018-19 school year, but did use local foods in the 

NSLP during the 2018-19 school year, after the procurement law changes in the 2018 

NDAA went into effect (“changers,” column 3).2 

While on the whole there are a number of similarities between SFAs in the three 

different groups, there are a few striking differences. Notably, early adopters (SFAs that 

used local foods in the NSLP both before and during the 2018-19 academic year, column 

2) have higher enrollment levels than the other two groups (columns 1 and 3). This 

finding is statistically significant at conventional levels and is consistent with the 

hypothesis that SFAs with larger enrollment levels are better situated to implement the 

use of local foods in the NSLP due to the fact that they have more infrastructure to 

manage the administrative tasks associated with including local foods in school meal 

programs. Additionally, early adopters (SFAs that used local foods in the NSLP both 

before and during the 2018-19 academic year) had higher average population densities 

than the other SFAs in the sample. This finding is statistically significant at conventional 

levels. 

                                                
2 To see additional descriptive statistics by SFAs using local foods pre- and post-law change, please see 
Appendix B. 
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SFAs who were early adopters of local foods (column 2), on average, are more 

likely to be located in urban settings than SFAs in the other two groups, and this finding 

is statistically significant at conventional levels. The quartiles demonstrating the 

proportion of students eligible for free or reduced price lunch are relatively similar across 

all three groups of SFAs, as are the per pupil current and food service expenditures.  

Never-users – the SFAs that never used local foods in the NSLP before or during 

the 2018-19 school year (column 1) – have the lowest average population density 

reported of the three groups. Never-users are also most likely to be found in rural settings 

and have slightly lower median household incomes than the other two groups. These 

findings are statistically significant at conventional levels. However, demographic factors 

related to child poverty are relatively constant across the three groups. 

Table 2. Descriptive Statistics among Subpopulations of SFAs3 

 (1) (2) (3) 
 Never used local 

foods 
Always used 
local foods 

Started using 
local foods after 

law change 
Locality Factors 
Urban 0.08 0.11 0.09 
 (0.265) (0.308) (0.284) 
Suburban 0.11 0.31 0.23 
 (0.312) (0.462) (0.419) 
Rural 0.81 0.58 0.68 
 (0.389) (0.493) (0.465) 
Northeast 0.07 0.20 0.18 
 (0.248) (0.399) (0.382) 
Midwest 0.50 0.38 0.41 
 (0.500) (0.485) (0.492) 
South 0.32 0.25 0.25 
 (0.468) (0.432) (0.436) 

 

                                                
3 Note: correlation coefficient not reported due to the fact that independent variable needs to be generated 
from the data. Here, descriptive statistics are weighted by the non-response weight included in the 2019 
Farm to School Census. 
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Table 2. (Cont) 

 (1) (2) (3) 
 Never used local 

foods 
Always used 
local foods 

Started using 
local foods after 

law change 
West 0.12 0.17 0.16 
 (0.321) (0.380) (0.368) 
New England 0.02 0.08 0.06 
 (0.126) (0.268) (0.238) 
Middle Atlantic 0.05 0.12 0.12 
 (0.217) (0.326) (0.321) 
East North Central 0.26 0.26 0.25 
 (0.440) (0.437) (0.431) 
West North Central 0.23 0.12 0.16 
 (0.424) (0.328) (0.367) 
South Atlantic 0.04 0.12 0.08 
 (0.190) (0.319) (0.268) 
East South Central 0.03 0.03 0.04 
 (0.168) (0.165) (0.187) 
West South Central 0.26 0.10 0.14 
 (0.437) (0.306) (0.348) 
Mountain 0.03 0.02 0.03 
 (0.171) (0.147) (0.164) 
Pacific 0.09 0.15 0.13 
 (0.280) (0.360) (0.341) 
Student Factors 
Enrollment 1251.39 4944.84 3186.18 
 (2729.8) (15940.9) (5510.2) 
Enrollment less than 
1,000 

0.69 0.31 0.38 

 (0.461) (0.461) (0.487) 
Enrollment 1,000 – 4,999 0.27 0.47 0.46 
 (0.442) (0.499) (0.498) 
Enrollment 5,000 – 9,999 0.02 0.12 0.09 
 (0.156) (0.329) (0.285) 
Enrollment greater than or 
equal to 10,000 

0.01 0.10 0.07 

 (0.121) (0.296) (0.253) 
Per pupil LEA 
administrative staff levels 

0.01 0.00 0.00 

 (0.0112) (0.00591) (0.00628) 
Low per pupil LEA 
administrative staff levels 

0.44 0.54 0.53 

 (0.497) (0.498) (0.499) 
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Table 2. (Cont) 

 (1) (2) (3) 
 Never used local 

foods 
Always used 
local foods 

Started using 
local foods after 

law change 
High per pupil LEA 
administrative staff levels 

0.56 0.46 0.47 

 (0.497) (0.498) (0.499) 
Percent white 0.69 0.67 0.67 
 (0.409) (0.501) (0.463) 
Percent nonwhite 0.31 0.33 0.33 
 (0.409) (0.501) (0.463) 
Percent nonwhite quartile 
1 

0.31 0.22 0.24 

 (0.462) (0.415) (0.430) 
Percent nonwhite quartile 
2 

0.24 0.26 0.26 

 (0.426) (0.440) (0.441) 
Percent nonwhite quartile 
3 

0.22 0.26 0.24 

 (0.416) (0.441) (0.427) 
Percent nonwhite quartile 
4 

0.23 0.25 0.25 

 (0.422) (0.434) (0.434) 
FRPLE quartile 1 0.15 0.24 0.21 
 (0.357) (0.427) (0.410) 
FRPLE quartile 2 0.29 0.27 0.28 
 (0.456) (0.445) (0.450) 
FRPLE quartile 3 0.33 0.28 0.27 
 (0.471) (0.449) (0.446) 
FRPLE quartile 4 0.22 0.21 0.23 
 (0.417) (0.407) (0.422) 
Demographic Factors 
Unemployment rate 0.06 0.06 0.06 
 (0.0246) (0.0209) (0.0229) 
Median household 
income 

49.28 54.31 52.86 

 (11.07) (14.19) (13.28) 
Population density per 
thousand 

263.35 506.28 370.05 

 (864.4) (1234.8) (946.2) 
Population density per 
thousand quartile 1 

0.38 0.17 0.21 

 (0.485) (0.374) (0.407) 
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Table 2. (Cont) 

 (1) (2) (3) 
 Never used local 

foods 
Always used 
local foods 

Started using 
local foods after 

law change 
Population density per 
thousand quartile 2 

0.30 0.21 0.26 

 (0.456) (0.405) (0.440) 
Population density per 
thousand quartile 3 

0.17 0.31 0.26 

 (0.373) (0.462) (0.440) 
Population density per 
thousand quartile 4 

0.16 0.32 0.26 

 (0.364) (0.465) (0.441) 
Child poverty rate 0.22 0.21 0.21 
 (0.0814) (0.0807) (0.0830) 
Child poverty rate 
quartile 1 

0.21 0.27 0.27 

 (0.407) (0.446) (0.443) 
Child poverty rate 
quartile 2 

0.27 0.25 0.26 

 (0.442) (0.434) (0.436) 
Child poverty rate 
quartile 3 

0.25 0.27 0.24 

 (0.433) (0.442) (0.425) 
Child poverty rate 
quartile 4 

0.28 0.21 0.24 

 (0.447) (0.407) (0.427) 
Fiscal Capacity Factors 
Current expenditures per 
pupil 

13152.62 13535.30 12973.14 

 (10778.3) (11892.4) (6700.8) 
Low current expenditures 
per pupil 

0.51 0.47 0.49 

 (0.500) (0.500) (0.500) 
High current expenditures 
per pupil 

0.49 0.53 0.51 

 (0.500) (0.500) (0.500) 
Food service expenditures 
per pupil 

573.86 542.57 542.52 

 (259.4) (392.0) (249.9) 
Low food service 
expenditures per pupil 

0.45 0.52 0.51 

 (0.497) (0.500) (0.500) 
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Table 2. (Cont) 

 (1) (2) (3) 
 Never used local 

foods 
Always used 
local foods 

Started using 
local foods after 

law change 
High food service 
expenditures per pupil 

0.55 0.48 0.49 

 (0.497) (0.500) (0.500) 
N 1561 1545 1387 

mean coefficients; sd in parentheses 
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RESULTS 

The results of my regression analyses are summarized in Tables 3 through 6. 

Model 1 in each table uses SFA fixed effects to control for SFA-level characteristics that 

are time invariant. Each of the subsequent models following the basic fixed effects model 

includes interaction terms between the key independent variable of interest, post-2018 

NDAA, and various control variables. These control variables are only included 

explicitly in the interaction terms, and not on their own in the model, because they are 

accounted for as a part of the SFA-level fixed effects. All of these models that include 

interaction terms also include SFA-level fixed effects to control for all characteristics of 

the SFAs that are fixed over time.  

As the basic SFA fixed effect model shows (model 1 in each table), after the 2018 

National Defense Authorization Act went into effect, the probability of an SFA using 

local foods in the NSLP increased by approximately 20 percentage points, holding 

constant all SFA-level characteristics that are fixed over time. Because approximately 30 

percent of the SFAs in this sample used local foods prior to the procurement law change, 

the increase by about 20 percentage points – which increases local food use from 

approximately 30% of SFAs to approximately 50% of SFAs – increases local food use by 

about 66 percent. While this finding is statistically significant and large in magnitude, it 

is important to remember that this change occurred over time. It is impossible to know 

what is specifically attributable to the procurement law changes in the 2018 NDAA 

versus what is attributable to other changes that occurred over time in the late 2010s.  

Additionally, the survey question asking SFAs whether they used local foods in 

the NSLP previously is a retrospective question asking the SFAs to reflect back on past 
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behavior. This is important to keep in mind because the retrospective nature of this 

question could lead to measurement error if SFAs inaccurately reported on previous 

behavior. SFAs implemented the USDA’s changes to the nutritional requirements for 

school meals as a result of the Healthy, Hunger-Free Kids Act of 2010 prior to the 

procurement law change, so this significant change to school meal programs can be 

excluded as a possible explanation for the increased use of local foods demonstrated in 

this model. 

Locality-based Regression Results: Table 3 

The procurement law changes in the 2018 NDAA mattered differently for SFAs 

with different characteristics. As hypothesized, the locale of an SFA – whether it was 

located in an urban, suburban, or rural area – is associated with the probability of whether 

the SFA used local foods after the procurement law change. Model 2 below shows that 

suburban SFAs are approximately three percentage points more likely to incorporate 

local foods in the NSLP after the procurement law change compared to rural SFAs, a 

finding that is statistically significant. Urban SFAs are also about three percentage points 

more likely to use local foods after the law change compared to rural SFAs. Although 

three percentage points is relatively small, this finding supports the hypothesis that there 

is a positive association between urbanicity and the use of local foods. 

Similarly, the likelihood that an SFA used local foods in the NSLP after the law 

change mattered differently for SFAs based on the SFA’s specific geographic location. 

Model 3 shows that SFAs in the Northeast region of the United States are approximately 

seven percentage points more likely to use local foods than SFAs in the Western region 

of the country. By contrast, model 3 estimates that SFAs in the Midwest and South are 
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slightly less likely to use local foods after the procurement law changes than SFAs in the 

West. It is important to note that about 28% of SFAs in the Midwest used local foods in 

the NSLP prior to the law change, and about 46% of SFAs in the Midwest used local 

foods after the law change. While there was an increase in Midwest SFAs using local 

foods, model 3 reveals that these SFAs are still slightly less likely to use local foods after 

the procurement law changes compared to the SFAs in the West. 

Exploring this geographic breakdown further, there is a large, positive association 

between the post-procurement law time period and local food use for SFAs in the Middle 

Atlantic division of the country when compared to the Pacific division of the country. 

Within the Middle Atlantic states, prior to the law change, about 33% of SFAs in New 

Jersey, 40% of SFAs in New York, and 35% of SFAs in Pennsylvania used local foods, 

while after the law change, local food use increased to approximately 67% of SFAs in 

New Jersey, 55% of SFAs in New York, and 65% of SFAs in Pennsylvania. Similar to 

the results shown in model 3, model 4 shows that SFAs in the East North Central and 

West North Central divisions of the country – areas that fall within the Midwest region of 

the country – are slightly less likely to incorporate local foods into the NSLP following 

the procurement law change compared to SFAs in the Pacific division.  
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Table 3. Locality-based Regression Results 
 
Dependent Variable: Use of local foods in the NSLP 

 (1) (2) (3) (4) 

 Fixed Effects Urbanicity Census Region Census Division 
     
SFA-level Fixed Effects X   X X   X 
Post 2018 NDAA 0.192*** 0.183*** 0.191*** 0.194*** 

 (0.007) (0.008) (0.017) (0.018) 
Urban * Post 2018 NDAA  0.034   

  (0.022)   
Suburban * Post 2018 NDAA  0.029*   

  (0.016)   
Northeast * Post 2018 NDAA   0.065***  

   (0.025)  
Midwest * Post 2018 NDAA   -0.010  

   (0.020)  
South * Post 2018 NDAA   -0.016  

   (0.021)  
New England * Post 2018 NDAA    0.053 

    (0.036) 
Middle Atlantic * Post 2018 NDAA    0.068** 

    (0.028) 
East North Central * Post 2018 NDAA    -0.005 

    (0.023) 
West North Central * Post 2018 NDAA    -0.024 

    (0.025) 
South Atlantic * Post 2018 NDAA    0.004 

    (0.029) 
East South Central * Post 2018 NDAA    -0.001 

    (0.041) 
West South Central * Post 2018 NDAA    -0.031 

    (0.023) 
Mountain * Post 2018 NDAA    -0.013 

    (0.047) 
Constant 0.309*** 0.309*** 0.309*** 0.309*** 

 (0.003) (0.003) (0.003) (0.003) 

     
Observations 11,606 11,606 11,606 11,606 
R-squared 0.130 0.131 0.132 0.133 
Number of SFAs included in fixed effects 5,803 5,803 5,803 5,803 
Robust standard errors in parentheses     
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*** p<0.01, ** p<0.05, * p<0.1     
 

SFA Student Characteristics Regression Results: Table 4 

As hypothesized, model 3 estimates that SFAs serving fewer than 1,000 students 

are approximately eight percentage points less likely to use local foods in the NSLP after 

the 2018 procurement law changes in the NDAA went into effect compared to SFAs with 

10,000 or more students. This negative correlation, which is both large in magnitude and 

statistically significant, supports the prediction that SFAs with the lowest levels of 

enrollment are less likely to use local foods than SFAs with the highest levels of 

enrollment. Additionally, SFAs with higher percentages of non-white students are 

slightly more likely to use local foods in the NSLP after the procurement law change 

went into effect compared to SFAs with higher percentages of white students. 

Interestingly, model 3 estimates that SFAs with fewer than the median level of 

LEA administrative staff members are approximately two percentage points more likely 

to use local foods after the 2018 NDAA compared to SFAs with greater than the median 

level of LEA administrative staff members. This result, though small in magnitude, 

supports the hypothesis that SFAs with lower levels of administrative support staff would 

be more likely to use local foods after the procurement law changes. 
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Table 4. SFA Student Characteristics Regression Results 

Dependent Variable: Use of local foods in the NSLP 
  (1) (2) (3) (4) (5) (6) 

 
Fixed 

Effects 
Enrollment 

(continuous) 
Enrollment  
(categories) 

Race 
(continuous) 

Race 
(quartiles) 

FRPLE  
(quartiles) 

       
SFA-level Fixed Effects X   X X  X   X X  
Post 2018 NDAA 0.192*** 0.197*** 0.217*** 0.188*** 0.169*** 0.206*** 

 (0.007) (0.008) (0.027) (0.008) (0.013) (0.014) 

Enrollment * Post 2018 NDAA  6.84e-07     
  (6.46e-07)     
Per pupil LEA administrative 
staff levels * Post 2018 NDAA  -1.517**     
  (0.685)     
Enrollment less than 1,000 * 
Post 2018 NDAA   -0.079***    

   (0.028)    
Enrollment 1,000 – 4,999 * 
Post 2018 NDAA   -0.005    

   (0.028)    
Enrollment 5,000 – 9,999 * 
Post 2018 NDAA   0.020    

   (0.035)    
Low per pupil LEA 
administrative staff levels  
* Post 2018 NDAA   0.023*    

   (0.013)    
Percent non-white students * 
Post 2018 NDAA    0.011   

    (0.016)   
Percent non-white students 
quartile 2 * Post 2018 NDAA     0.037*  

     (0.019)  
Percent non-white students 
quartile 3 * Post 2018 NDAA     0.023  

     (0.019)  
Percent non-white students 
quartile 4 * Post 2018 NDAA     0.034*  

     (0.019)  
FRPLE quartile 2 * Post 2018 
NDAA      -0.024 

      (0.019) 
FRPLE quartile 3 * Post 2018 
NDAA      -0.024 

      (0.018) 
FRPLE quartile 4 * Post 2018 
NDAA      -0.002 
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      (0.020) 
Constant 0.309*** 0.309*** 0.309*** 0.309*** 0.309*** 0.309*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

       
Observations 11,606 11,606 11,606 11,606 11,606 11,606 
R-squared 0.130 0.131 0.136 0.130 0.131 0.130 
Number of SFAs included in 
fixed effects 5,803 5,803 5,803 5,803 5,803 5,803 
Robust standard errors in 
parentheses       
*** p<0.01, ** p<0.05, * p<0.1       
 

SFA Demographic Characteristics Regression Results: Table 5 

Table 5 presents regression results related to the unemployment rate, median 

household income, population density, and child poverty rate within an SFA’s county. 

Model 4 estimates that SFAs in the most densely populated counties are approximately 

eight percentage points more likely to use local foods in the NSLP following the 2018 

NDAA compared to SFAs in the least densely populated counties. This positive 

association with local food use after the procurement law change suggests that having a 

higher population density is a key characteristic of SFAs that incorporate local foods into 

the NSLP after the procurement law change.  

The child poverty rate in an SFA’s surrounding county also has an association 

with the use of local foods in the NSLP following the 2018 NDAA. Notably, increasing 

the child poverty rate by one percentage point is associated with about a thirteen 

percentage point decrease in the likelihood that the SFA will use local foods in the NSLP 

after the procurement law changes. These results support the initial hypothesis that SFAs 

in areas with higher levels of child poverty are less likely to incorporate local foods in the 

NSLP. 
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Table 5. SFA Demographic Characteristics Regression Results 

Dependent Variable: Use of local foods in the NSLP 
  (1) (2) (3) (4) (5) (6) 

 
Fixed 

Effects 
Economic 

factors 

Population 
density 

(continuous) 

Population 
density 

(quartiles) 

Child 
poverty rate 
(continuous) 

Child 
poverty rate 
(categories) 

       
SFA-level Fixed Effects X X X X X X 
Post 2018 NDAA 0.192*** 0.117*** 0.192*** 0.138*** 0.220*** 0.206*** 

 (0.007) (0.039) (0.007) (0.013) (0.018) (0.013) 
Unemployment rate * Post 2018 
NDAA  0.259     

  (0.321)     
Median household income per 
thousand * Post 2018 NDAA  0.001**     

  (0.001)     
Population density per thousand  
* Post 2018 NDAA   2.15e-07    

   (5.43e-06)    
Population density per thousand 
quartile 2 * Post 2018 NDAA    0.060***   

    (0.019)   
Population density per thousand 
quartile 3 * Post 2018 NDAA    0.075***   

    (0.018)   
Population density per thousand 
quartile 4 * Post 2018 NDAA    0.082***   

    (0.018)   
Child poverty rate * Post 2018 
NDAA     -0.132*  
     (0.079)  
Child poverty rate quartile 2 * 
Post 2018 NDAA       -0.008 
      (0.019) 
Child poverty rate quartile 3 * 
Post 2018 NDAA      -0.026 
      (0.018) 
Child poverty rate quartile 4 * 
Post 2018 NDAA      -0.024 
      (0.019) 
Constant 0.309*** 0.309*** 0.309*** 0.309*** 0.309*** 0.309*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

       
Observations 11,606 11,606 11,606 11,606 11,606 11,606 
R-squared 0.130 0.131 0.130 0.134 0.130 0.130 
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Number of SFAs included in 
fixed effects 5,803 5,803 5,803 5,803 5,803 5,803 
Robust standard errors in 
parentheses       
*** p<0.01, ** p<0.05, * p<0.1       
 

SFA Fiscal Capacity Regression Results: Table 6 

Finally, Table 6 presents regression results related to per pupil current 

expenditures and per pupil food service expenditures. Notably, for every additional $100 

of per pupil food service expenditures, the predicted probability of using local foods in 

the NSLP after the procurement law changes decreases by about 0.003 percentage points. 

Though these regression analyses did not yield particularly meaningful results, it was 

important to test these interactions between the post-procurement law time period and 

SFA fiscal characteristics. 
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Table 6. SFA Fiscal Capacity Regression Results 

Dependent Variable: Use of local foods in the NSLP 

 (1) (2) (3) (4) (5) 

 
Fixed 

Effects 

Per pupil 
current 

expenditures 
(continuous) 

Per pupil 
current 

expenditures 
(categories) 

Per pupil  
food service 
expenditures 
(continuous) 

Per pupil  
food service 
expenditures 
(categories) 

      
SFA-level Fixed Effects X  X   X X   X 
Post 2018 NDAA 0.192*** 0.197*** 0.194*** 0.210*** 0.184*** 

 (0.007) (0.009) (0.009) (0.013) (0.009) 
Per pupil current expenditures  
 * Post 2018 NDAA  -3.92e-07    

  (4.04e-07)    
Low current expenditures per pupil 
 * Post 2018 NDAA   -0.003   

   (0.013)   
Food service expenditures per 
pupil * Post 2018 NDAA    -3.33e-05*  

    (2.01e-05)  
Low food service expenditures per 
pupil * Post 2018 NDAA     0.016 

     (0.013) 
Constant 0.309*** 0.309*** 0.309*** 0.309*** 0.309*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) 

      
Observations 11,606 11,606 11,606 11,606 11,606 
R-squared 0.130 0.130 0.130 0.130 0.130 
Number of SFAs included in fixed 
effects 5,803 5,803 5,803 5,803 5,803 
Robust standard errors in 
parentheses      
*** p<0.01, ** p<0.05, * p<0.1      
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DISCUSSION 

After the 2018 NDAA went into effect, the use of local foods in the NSLP 

increased by approximately 66%. While this cannot be interpreted simply as the law 

change causing SFAs to increase their use of local foods, this suggests a correlation 

between the implementation of the new procurement rules under the 2018 NDAA and the 

increase in local food use. Because this procurement law change occurred over time, 

many other changes occurred before and after the law change went into effect. 

Nevertheless, the raw correlation is consistent with the initial hypothesis that changes to 

the procurement law improved access to local foods. 

The analyses displayed in the Results section revealed interesting findings for 

SFAs that fall within specific sub-groups. For example, SFAs with low levels of 

administrative staff members were able to incorporate local foods after the procurement 

law change, which implies that the procurement law change did encourage local food use. 

Although the results are relatively small—these SFAs are only about two percentage 

points more likely to start using local foods after the 2018 NDAA compared to SFAs 

with high levels of administrative staff members—these results suggest that the 2018 

NDAA may have reduced administrative burdens for the staff members responsible for 

school meal programs. Low administrative staff levels in an SFA could have been a 

barrier to incorporating local foods in the NSLP prior to the changes reducing the 

requisite staff time and paperwork related to procurement for micro-purchasing and 

simplified acquisitions. 

It is also interesting to investigate the results of this analysis by enrollment level 

to understand how the number of students in an SFA correlates with its use of local foods 
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after the 2018 NDAA. SFAs with fewer than 1,000 students increased their use of local 

foods after the procurement law change—approximately 22% of these SFAs used local 

foods prior to the 2018 NDAA, while about 37% of these SFAs used local foods after the 

law change. However, SFAs with fewer than 1,000 students were still about eight 

percentage points less likely to incorporate local foods than SFAs with 10,000 or more 

students. Even after the reduced procurement requirements, SFAs with the smallest 

enrollment levels may still be unlikely to have enough administrative staff to complete 

the steps in the procurement process necessary for local food use. The median level of 

administrative staff members for SFAs in this sample is 4 administrative staff members. 

SFAs with less than 1,000 students only have approximately 2.3 administrative staff 

members, while SFAs with 10,000 or more students have on average about 74.8 

administrative staff members. 

The geographic location of an SFA is also relevant for determining its likelihood 

of incorporating local foods into the NSLP after the procurement law changes in the 2018 

NDAA. On the whole, however, each of the regions did see an increase in local food use 

after the procurement law changed. In the Middle Atlantic division, comprised of New 

Jersey, New York, and Pennsylvania, local food use prior to the procurement law change 

was more common than in the other regions of the country. SFAs in these three states 

increased their likelihood of using local foods by about seven percentage points after the 

law change compared to SFAs in the Pacific region of the country.  

Although the literature on the use of local foods in the NSLP is sparse, the 

research team that analyzed the results from the 2019 Farm to School Census report 

established relevant findings that can inform this study (Bobronnikov et al., 2021). These 
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researchers found that 39% of SFAs used informal procurement methods—which 

includes micro-purchasing and simple acquisitions—to purchase local foods. They also 

found that some SFAs used informal procurement methods for certain food services and 

formal procurement methods for others. However, it is important to note that 

approximately 30% of respondents to the 2019 Farm to School Census did not know the 

methods of procurement used in their school meal programs. Overall, my findings align 

with those identified in the 2019 Farm to School Census report since informal 

procurement methods were the most frequently used method for procuring local foods 

reported by the SFAs in this census, and the 2018 NDAA implemented changes to these 

informal procurement methods. 

The 2019 Farm to School Census survey asked a retrospective question about 

school food behaviors before the law change in order to understand past behavior, which 

is limiting given that there is not data directly available from that time period to 

document changes in local food use over time. These data may be biased—either 

intentionally, due to social desirability bias on behalf of the SFA administrators 

completing the survey, who may have wished to appear involved in farm to school 

initiatives like local food use, or unintentionally, simply due to SFA administrators 

inaccurately remembering past behaviors and therefore inaccurately reporting them in the 

survey.  

Further, research on the use of local foods in school meal programs is limited 

because outside of the 2019 Farm to School Census data, there is limited data at the SFA 

level. Because SFAs do not always directly correspond to school districts, the data 

alignment for various control variables at the school district level may not be perfectly 
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precise. Adding the additional geographic layer for county-level control variables adds 

another layer of imprecision to this analysis. Since there is not an abundance of SFA-

level data, and since the Farm to School Census is only conducted every few years, there 

is a clear need for better and more frequent data collection in the future. 

Given the sparse nature of the research in this field of study, future research 

examining the relationship between legislation related to school food procurement 

practices and farm to school initiatives would contribute to a greater understanding of 

SFA behaviors surrounding activities like local food use. Though the procurement law 

changes were enacted within the context of defense procurement regulations, these 

findings suggest that procurement behaviors in a completely different sector – school 

food – changed as a result of the procurement law changes. To the best of my knowledge, 

this is an original contribution to this area of study. Further research could examine how 

these procurement law changes impact other federal procurement processes besides the 

NSLP. Additionally, future research projects focused on law changes aimed at reducing 

administrative burdens would contribute to the public management literature more 

broadly. Finally, further research studying the use of local foods within schools would be 

helpful to understand if local foods are beneficial to students and farmers alike. 

  



 45 

APPENDIX: SUPPLEMENTARY TABLES 

Table A1. Comparison between Sample Members and the Total Universe of Local 

Education Agencies (LEAs)4 

 (1) (2) 
 SFAs in sample Other LEAs 
Enrollment 3266.02 2322.58 
 (9652.5) (9971.2) 
Enrollment less than 1,000 0.45 0.68 
 (0.497) (0.465) 
Enrollment 1,000 – 4,999 0.41 0.23 
 (0.491) (0.423) 
Enrollment 5,000 – 9,999 0.08 0.04 
 (0.275) (0.201) 
Enrollment 10,000 plus 0.06 0.04 
 (0.246) (0.199) 
Number of LEA administrative staff 11.53 8.40 
 (34.54) (32.21) 
Number of schools 6.33 4.56 
 (14.41) (14.67) 
Number of charter schools 0.17 0.47 
 (1.158) (2.548) 
Urban 0.09 0.23 
 (0.283) (0.423) 
Suburban 0.20 0.22 
 (0.400) (0.414) 
Rural 0.69 0.53 
 (0.461) (0.499) 
New England 0.05 0.09 
 (0.217) (0.287) 
Middle Atlantic 0.09 0.15 
 (0.291) (0.354) 
East North Central 0.23 0.19 
 (0.421) (0.391) 
West North Central 0.17 0.11 
 (0.373) (0.312) 
South Atlantic 0.09 0.05 
 (0.279) (0.217) 
East South Central 0.04 0.03 
 (0.192) (0.177) 

 

                                                
4 This analysis is unweighted. 



 46 

Table A1. (Cont) 
 
 (1) (2) 
 SFAs in sample Other LEAs 
West South Central 0.17 0.10 
 (0.379) (0.295) 
Mountain 0.03 0.14 
 (0.162) (0.346) 
Pacific 0.13 0.15 
 (0.341) (0.355) 
N 5803 13603 

mean coefficients; sd in parentheses 
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Table A2. Descriptive Statistics among SFAs Using Local Foods Pre- and Post-law 

Change5 

 (1) (2) 
 Share of SFAs 

using local food 
pre-2018 NDAA 

Share of SFAs 
using local food 

post-2018 NDAA 
Locality Factors 
Urban 0.33 0.55 
 (0.472) (0.297) 
Suburban 0.41 0.63 
 (0.493) (0.484) 
Rural 0.27 0.46 
 (0.446) (0.498) 
Northeast 0.40 0.65 
 (0.489) (0.477) 
Midwest 0.28 0.46 
 (0.450) (0.499) 
South 0.28 0.46 
 (0.449) (0.498) 
West 0.35 0.54 
 (0.478) (0.498) 
New England 0.45 0.70 
 (0.499) (0.459) 
Middle Atlantic 0.36 0.63 
 (0.482) (0.485) 
East North Central 0.31 0.49 
 (0.461) (0.500) 
West North Central 0.25 0.42 
 (0.431) (0.493) 
South Atlantic 0.44 0.63 
 (0.496) (0.482) 
East South Central 0.30 0.49 
 (0.460) (0.501) 
West South Central 0.20 0.37 
 (0.403) (0.482) 
Mountain 0.29 0.47 
 (0.457) (0.501) 
Pacific 0.36 0.56 
 (0.482) (0.497) 

 
 

                                                
5 This analysis has been weighted using the 2019 Farm to School Census survey non-response weight. 
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Table A2. (Cont) 

 (1) (2) 
 Share of SFAs 

using local food 
pre-2018 NDAA 

Share of SFAs 
using local food 

post-2018 NDAA 
Student Factors 
Enrollment less than 1,000 0.22 0.37 
 (0.415) (0.483) 
Enrollment 1,000 – 4,999 0.36 0.58 
 (0.479) (0.493) 
Enrollment 5,000 – 9,999 0.46 0.71 
 (0.499) (0.455) 
Enrollment 10,000 plus 0.47 0.70 
 (0.500) (0.457) 
Low per pupil LEA administrative staff levels 0.33 0.54 
 (0.471) (0.498) 
High per pupil LEA administrative staff levels 0.28 0.46 
 (0.451) (0.499) 
Percent non-white students quartile 1 0.28 0.45 
 (0.449) (0.498) 
Percent non-white students quartile 2 0.32 0.52 
 (0.465) (0.500) 
Percent non-white students quartile 3 0.33 0.53 
 (0.471) (0.500) 
Percent non-white students quartile 4 0.31 0.53 
 (0.463) (0.500) 
FRPLE quartile 1 0.35 0.56 
 (0.477) (0.497) 
FRPLE quartile 2 0.31 0.49 
 (0.461) (0.500) 
FRPLE quartile 3 0.29 0.47 
 (0.455) (0.500) 
FRPLE quartile 4 0.30 0.50 
 (0.457) (0.500) 
Demographic Factors 
Population density per thousand quartile 1 0.24 0.38 
 (0.426) (0.484) 
Population density per thousand quartile 2 0.27 0.47 
 (0.443) (0.499) 
Population density per thousand quartile 3 0.36 0.57 
 (0.480) (0.495) 
Population density per thousand quartile 4 0.37 0.59 
 (0.483) (0.492) 
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Table A2. (Cont) 

 (1) (2) 
 Share of SFAs 

using local food 
pre-2018 NDAA 

Share of SFAs 
using local food 

post-2018 NDAA 
Child poverty rate quartile 1 0.33 0.54 
 (0.471) (0.499) 
Child poverty rate quartile 2 0.30 0.50 
 (0.460) (0.500) 
Child poverty rate quartile 3 0.32 0.50 
 (0.466) (0.500) 
Child poverty rate quartile 4 0.28 0.46 
 (0.449) (0.499) 
Fiscal Capacity Factors 
Low per pupil current expenditures 0.30 0.49 
 (0.458) (0.500) 
High per pupil current expenditures 0.32 0.51 
 (0.466) (0.500) 
Low per pupil food service expenditures 0.32 0.52 
 (0.466) (0.500) 
High per pupil food service expenditures 0.30 0.48 
 (0.458) (0.500) 

mean coefficients; sd in parentheses 
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