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An Overview of Farm-to-School Programs

• Over 100,000 schools across the U.S.; 30.5 
million students

• $12.99 billion in the National School Lunch 
Program

• 2012: $5 million in mandatory funding for 
Farm to School Grant Programs (part of 
2010 legislation)

• 42% of school districts participate in Farm 
to School (USDA FNS 2016)
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Growth of farm to school programs in U.S.,
by state and school districts, 1997-2014
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Previous studies that use FTS Census
Author Dep. Var. Data Key findings

O’Hara and 
Benson (2017) Participation 2013/2015 FTS Census, 2012 Ag 

Census

• Supply of local food (+)
• School size (+)
• Free/reduced meals (-)

Ralston et al. 
(2017) Participation 2013/2015 FTS Census, 2012 Ag 

Census

• Supply of local food (+)
• School size (+)
• Free/reduced meals (-)

McCarthy et al. 
(2017)

Participation
/ frequency

2013 FTS Census, NFSN State 
Farm to School Legislative 
Survey

• School size (+)
• Legislation (+)
• Region

Lyson (2016)
% of all 
schools in 
state

2013 FTS Census,  2013
Economic Census, FTS statewide
policy

• Median income (+)
• If neighboring states have high FTS 

participation (+)

Botkins and Roe 
(2018)

Participation
/ intensity

2013 FTS Census, 2012 Ag 
Census, USDA farmers’ market

• Supply of local food (+)
• School size (+)
• Free/reduced meals (-)

Christensen, 
Jablonski and 
O’Hara (2017)

Avg. local 
food exp/ 
student

2015 FTS Census
• Purchase direct from farm (-)
• No relationship between dist. size and 

expenditure
• Students with free and reduced meals (+)
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Farm-to-School Intensity Variables 
Source: USDA FNS’ Farm to School Census (FTSC)

Monetary Indexes 
(both including and
excluding dairy)

Average total cost of local food 
in a district in a county 

Aggregated total cost by county first and then divided by the number of 
respondents in the county.

Average cost of local food per 
student in a district in a county
Average proportion of local 
food cost out of total food cost 
in a district in a county

Calculated proportion of local food cost out of total food cost per 
respondents first. Aggregated proportions by county and then divided by 
the number of respondents in the county.

Non-Monetary 
Indexes

Activities weighted by 
percentage FTS participation at 
district level

�
activities

∑respondents in a countyActivity (∗ # of school participated in FTSP
Total # of schools in the district)

number of respondents in a county

FTS participation weighed by 
number of respondents at 
county level

�
activities

# of school districts implemented the activity
Total # of school districts in the county responded FTSC

FTS participation weighed by 
number of school districts at 
county level

�
activities

# of school districts implemented the activity
Total # of school districts in the county



Objective 1: Evaluate if FTSPs result in 
increased market access and 
profitability outcomes for farmers 
and food supply chain businesses.
• National analysis using 2013-2016 USDA ARMS 

data
• Focused on financial analysis using return on 

assets as measure of profitability
• Includes market channel portfolio, location, 

and farm to school policy variables
• Approximately 5% of sample does some type of 

local food markets
• Observations with missing local foods data 

points were dropped, but over 67,000 
observations remain

Farmer Pete, Georgia
Credit: National Farm 
to School Network



A Quick Synopsis of Methods
• Use an unconditional quantile approach based on the expectation that 

factors have differential impacts on farms depending on their relative 
level of financial performance

• Some strategies, programming and policy may target or otherwise benefit farms 
that are struggling (lower percentiles) or looking to leverage new opportunities 
(higher percentiles)

• Build a baseline financial performance model from which to build
• Particular focus on marketing choices and locational variables 
• Then integrate various types of farm to school programming and policy indices
• Baseline and various specifications serve as a robustness check
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Baseline + farm 
to school 

intensity index + 
state farm to 
school policy

Baseline + farm 
to school 

intensity index

Baseline
• economic variables
• managerial choices
• technical skills
• demographics
• spatial fixed effects

• # of schools in census 
indicated they implemented 
a farm to school activity 

• weighted by total # of school 
districts in a county

• # of state level farm to 
school policies implemented 
in the current year

• # of years from current year 
from initial state farm to 
school policy 
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Key Summary Statistics

Mean SD
ln(GCFI) 11.77 2.018992
ln(Acres) 5.68 1.696966
Full owner 0.43 0.49511
Partial owner 0.48 0.4995
Full tenant 0.09 0.289329
Weekly operator hours 41.54 24.24851
Labor share of total cost 0.07 0.133856
Operator age 58.77 12.40319
Beginning farmer (0/1) 0.10 0.306121
Gender (1 if male, 0 if female) 0.94 0.237408
Primary commodity: Field crop 0.45 0.497268
Primary commodity: Fruit/Veg 0.07 0.257621
Primary commodity: Livestock 0.37 0.483216
Primary commodity: Dairy 0.08 0.276437
Off-farm income share of GCFI 3.64 32.28334
Commodity sales share of GCFI 0.98 0.130322
Farmers' market sales share of GCFI 0.01 0.06692
Other direct sales share of GCFI 0.01 0.07847
Retail sales share of GCFI 0.00 0.046557
Institutional sales share of GCFI 0.00 0.00586
Distributor sales share of GCFI 0.00 0.049547
Marketing contract sales (0/1) 0.19 0.393866
Market channel diversification index 0.01 0.0671

N=78557

• Baseline model 
• Seminal financial performance 

model taking primarily operational 
characteristics into account

• Marking shares included to 
control for different model 
orientation, but commodity and 
contract sales are dominant

• Diversification meant to account 
for portfolio of strategies

Preliminary and Incomplete - Do not cite 



A Variety of Profitability Measures Considered
Metric 5th 10th 25th 50th 75th 90th 95th

Return on assets (x by 100) -22.67 -12.77 -4.58 -0.10 4.43 13.72 24.81

Operating profit margin (x 100) -355.76 -180.35 -54.00 0.01 28.20 49.71 62.23

Net farm income $(157,931) $(58,254) $(3,984) $ 23,078 $ 126,167 $ 417,446 $ 784,687 

• The ranges illustrate why quantiles may be informative, and given some 
major outliers

• May allow 10-90th quantiles to be more consistent

• ROA was chosen because it can allow for a variety of financing strategies 
to perform well (lean mgmt. strategies)

• Did scale the ROA % so coefficients were not so small and challenging to interpret
Thilmany McFadden et al. - The Farm and Ranch Profitability Impacts of Sales through School Markets. Organized Symposium  “Effectiveness of 
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Baseline results

1) Quantiles vary
2) Scale, land, ownership 
and commodity matter
3) Institutional sales will 
be a variable to watch as 
FTS integrated

5th 
percentile

10th 
percentile

25th 
percentile

50th 
percentile

75th 
percentile

90th 
percentile

95th 
percentile OLS

ln(GCFI) 6.34*** 4.00*** 2.48*** 2.06*** 4.04*** 9.44*** 15.0*** 6.85***

-0.24 -0.16 -0.04 -0.0065 -0.072 -0.13 -0.48 -0.44

ln(Acres) 5.48*** 2.44*** 0.63*** -0.33*** -1.38*** -3.86*** -7.03*** 0.49
-0.21 -0.02 -0.044 -0.0072 -0.013 -0.15 -0.61 -0.48

Full owner 76.3*** 31.2*** 8.42*** 1.65*** -3.67*** -27.4*** -65.9*** 15.6***

-1.6 -0.12 -0.13 -0.04 -0.078 -0.33 -4.37 -2.05

Partial owner 63.1*** 23.9*** 5.05*** 0.64*** -3.31*** -26.9*** -66.8*** 9.89***

-1.08 -0.073 -0.073 -0.014 -0.16 -0.53 -4.23 -1.92

Fruit/Veg 0.84 0.73*** -0.03 -0.19 -0.28 -4.16*** -11.3** -6.14**

-0.85 -0.19 -0.041 -0.14 -0.36 -0.75 -4.42 -2.67

 Livestock 1.23*** 0.58*** -0.11* -0.32*** -0.11 -1.47*** -1.92*** 2.14*

-0.44 -0.067 -0.06 -0.031 -0.071 -0.25 -0.071 -1.26

Dairy 7.88*** 3.87*** 1.03*** -0.27*** -1.46*** -6.74*** -13.0*** -0.73
-0.81 -0.53 -0.14 -0.079 -0.16 -0.45 -1.53 -2.27

Institutional 
sales share of 
GCFI

58.2*** 25.5 -3.09 -0.22 -11.2*** -23.7*** -34.8 20

-16.7 -25.7 -23.6 -1.18 -2.88 -8.23 -42.5 -88.6

Preliminary and Incomplete -
Do not cite 
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Several Farm to School indices were created
5th 

percentile
10th 

percentile
25th 

percentile
50th 

percentile
75th 

percentile
90th 

percentile
95th 

percentile OLS

Farm to School 
intensity index 3 5.54 1.52** 1.29*** 0.57** 0.67*** 1.44 3.11* 17.4***

-3.84 -0.7 -0.28 -0.27 -0.19 -1.89 -1.88 -5.67

• Farm to school intensity indices: 
scaled from 0 to 1, where the 
county with the highest number 
of activities is 1 and the least is 
zero. 

• fts_intensity1
• Activities weighted by # of schools 

participated in FTSP over total # of 
schools in a district

• fts_intensity2
• Number of schools in census 

indicated they implemented an 
activity weighted by # of school 
districts responded in F2S in a 
county

• fts_intensity3 
• Number of schools in census 

indicated they implemented an 
activity weighted by total # of 
school districts in a county

Food hubs, 2012 2.39*** 1.57*** 0.30* 0.0017 -0.22* -0.95** -0.18 1.82

-0.85 -0.42 -0.17 -0.016 -0.13 -0.43 -1.76 -2.37

ln(GCFI) 6.35*** 4.00*** 2.46*** 2.08*** 4.05*** 9.41*** 15.2*** 7.08***

-0.24 -0.21 -0.063 -0.045 -0.071 -0.33 -0.9 -0.47
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For activities, low and positive locational 
effects….

Thilmany McFadden et al. - The Farm and Ranch Profitability Impacts of Sales through School Markets. Organized Symposium  “Effectiveness of 
Farm-to-School Programming: Data Availability and Preliminary Evidence” 2018 WAEA conference, Anchorage, AK. 

Preliminary and Incomplete - Do not cite 



FTS policy environment also integrated
5th 

percentile
10th 

percentile
25th 

percentile
50th 

percentile
75th 

percentile
90th 

percentile
95th 

percentile OLS

Farm to school state policy 
index 3.86*** 0.96** 0.52* -0.012 0.21 3.27*** 8.91*** 3.63

-1.17 -0.45 -0.3 -0.063 -0.17 -0.037 -0.5 -2.65

Farm to school state policy 
years from initial policy -0.16*** -0.039 -0.035*** -0.0021 0.014 -0.070*** -0.41*** 0.17

-0.029 -0.057 -0.0017 -0.017 -0.012 -0.02 -0.054 -0.21

Farm to School intensity 
index 3 7.16** 1.86*** 0.88** 0.10** -0.45 -1.24 -2.7 17.3***

-3.18 -0.15 -0.36 -0.04 -0.3 -0.83 -2.55 -5.08

•Intensity index represents the total 
number of policies implemented in a year 
(2013-2016) in a state. 

•Scaled from 0 to 1, where the state with the 
highest number of activities is 1 and the least is 
zero.

•Number of years passed since initial policy 
was implemented is the current year (2013-
2016) minus the year the first farm to 
school policy was implemented 

•where the first year of data is 2002. 
•Six states did not have any farm to school 
policies implemented in the time frame of 2002-
2016. 

•For these states this variable equals zero. 
Because this variable will also be zero if there was 
a policy implemented in the same as the current 
year,
• We are assuming that if a policy is implemented 
in the current year, it has not yet had time to 
make an impact

Institutional sales share of 
GCFI 31 24.7*** -4.43 1.7 -9.07*** -22.2** -35.9 56.6

-37 -6.57 -14 -1.27 -2.26 -8.85 -34.2 -94.6

ln(GCFI) 6.55*** 4.09*** 2.47*** 2.06*** 3.95*** 9.12*** 14.8*** 7.06***

-0.2 -0.1 -0.049 -0.043 -0.12 -0.23 -0.51 -0.46
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For policy environment, a small positive role 
on top of the positive effect of activities 
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CLRFS eXtension
localfoodeconomics.com 

CSU’s food systems website: 
foodsystems.colostate.edu 



Thank you!!! Suggestions? Ideas? 

Dawn.Thilmany@colostate.edu
Becca.Jablonski@colostate.edu

Alessandro.Bonanno@colostate.edu
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