Journal of Agriculture, Food Systems, and Community Development
ISSN: 2152-0801 online
https://www.foodsystemsjournal.org

Farm-to-school programs’ local foods
activity in Southern Arizona: Local foods
toolkit applications and lessons

Special JAFSCD Issue

Economics of Local Food Systems:
Utilization of USDA AMS Toolkit Principles
S

db

Dari Duval,a * Ashley K. Bickel,b and George B. Frisvold c
University of Arizona Cooperative Extension

Submitted April 3, 2018 / Revised June 25 and July 19, 2018 / Accepted July 24, 2018 /
Published online December 15, 2018
Citation: Duval, D., Bickel, A. K., & Frisvold, G. B. (2018). Farm-to-school programs’ local foods activity
in Southern Arizona: Local foods toolkit applications and lessons. Journal of Agriculture, Food Systems, and
Community Development. Advance online publication. https://doi.org/10.5304/jafscd.2018.08C.001
Copyright © 2018 by the Authors. Published by the Lyson Center for Civic Agriculture and Food Systems. Open access under CC BY license.

Abstract
This analysis applies principles and methods from
the U.S. Department of Agriculture (USDA) Local
Foods Toolkit to demonstrate the moderating
influence of countervailing effects on the economic
impacts of local food purchases through farm-toschool programs in Southern Arizona using USDA
Farm to School Census data. The analysis applies
and expands upon recommendations in the
Toolkit, introducing the concept of export
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substitution and exploring how water resource
constraints create tradeoffs for farms through
crop-shifting and cropping rotations. The analysis
reveals that for fruit and vegetable exporting
regions, export substitution can be a major
countervailing effect. Furthermore, the analysis
examines the usefulness of the Farm to School
Census as a secondary data source for estimating
the economic impacts of local food activities,
allowing us to make recommendations for how the
Census could be expanded and supplemented for
regional economic applications.
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Introduction
The Agricultural Marketing Service of the U.S.
Department of Agriculture (USDA, AMS) supported the development and publication of an
economic impact assessment “Toolkit” (Thilmany
McFadden et al., 2016) to assist researchers and
community groups in evaluating the economic
outcomes of local food initiatives. The Toolkit
provides a review of key economic concepts,
guidance on conducting analyses, and empirical
examples from previous studies. The Toolkit is
organized into seven modules that cover engagement with community partners and project planning, the use of secondary data, and the collection
and use of primary data, as well as both basic and
more sophisticated applications of economic inputoutput models relying on IMPLAN modeling
software and data.

Aims and Scope
This study applies AMS Toolkit methods to assess
the potential economic impacts of farm-to-school1
(FTS) procurement of local foods in four Southern
Arizona counties (Cochise, Pima, Santa Cruz, and
Yuma) using USDA Farm to School Census data.
It highlights and expands on issues considered in
two Toolkit modules: (2) using secondary data and
(6) addressing opportunity costs (specifically,
accounting for supply-side resource constraints and
demand-side countervailing effects).
Impact estimates of FTS local food procurement depend crucially on how one defines a
counterfactual––what would have happened had the
purchase of locally produced food not occurred.
Our analysis applies and expands on Toolkit
methods in two novel ways to develop counterfactual scenarios. First, we explicitly examine the
implications of water resource constraints (often an
important consideration in arid Western states).
The Toolkit discusses in depth the implications of
land constraints as well as applications for

measuring land requirements for the production of
local foods (e.g. Swenson, 2010; 2013); however, the
Toolkit only mentions water constraints in passing.
Second, we consider the effect of local food procurement causing export substitution rather than
import substitution. The Toolkit identifies import
substitution––replacing commodities imported from
outside the region with commodities produced
within the region––as “a key justification for local
foods initiatives as it is a strategy that has the potential to both retain dollars within a region, and create
a multiplier effect from new production” (p. 111).
Yet such import substitution may not occur if the
region is a major net exporter of certain food products. In this case, local procurement substitutes
local consumption for consumption outside of the
region (export substitution). This study is the first,
to our knowledge, to explicitly account for export
substitution effects in local food procurement.
The Toolkit also provides recommendations
for the use of secondary and primary data. According to the Local Foods Toolkit, national-level data
is usually not well suited to local analyses. Accuracy
can be a concern and the data may not provide
information that appropriately addresses the question at hand. Fortunately, for analyses focusing on
local food in schools, the USDA conducts the
Farm to School (FTS) Census, a nationwide survey
that collects information from school food authorities (SFAs) regarding current and anticipated
school participation in farm-to-school activities,
procurement practices, products commonly purchased locally, and barriers to participation in farmto-school activities, among other data (USDA, n.d.;
USDA, 2015).2 The FTS Census is one of the most
comprehensive and accessible data sources on local
food activity, in a subject area that generally lacks
consistent data beyond the regional level (USDA,
2016a). While several studies have applied the
methods discussed in the Toolkit to assess programs that encourage the procurement of local

1

Farm to school programs are a three-pronged strategy working in kindergarten through twelfth grade (K-12) schools to (1) provide
nutrition education, (2) develop school garden programs, and (3) encourage procurement of local foods by school foodservice
departments (National Farm to School Network, n.d.). This third strategy, procurement, is the focus of our analysis.
2 The FTS Census was first administered by the USDA for the 2011–12 school year (with results published in in 2013). The second
FTS Census was conducted for 2013–14 (with results published in 2015) to provide data for assessment of program growth and
outcomes. A third FTS Census based on the 2017–18 school year is planned for release in 2019.
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foods by school foodservice departments (Christensen, Jablonski, Stephens, & Joshi, 2017; Bauman &
Thilmany McFadden, 2017; Becot et al., 2017;
Gunter 2011; Haynes, 2009; Kane, Kruse, Ratcliffe,
Sobell, & Tessman, 2010; Kluson, 2012; Pesch,
2014; Roche, Becot, Kolodinsky, & Conner, 2016;
Tuck, Haynes, King, & Pesch, 2010), few to our
knowledge have made use of data available through
the Farm to School Census. Moreover, the FTS
Census is not mentioned as a secondary data
source in the 2017 updated version of the Toolkit,
even though the 2015 FTS Census (collecting data
from the 2013–14 school year) was a large, national
survey with 12,585 schools and school districts
responding out of a national list frame of 18,104
schools and school districts (a 70% response rate).
Although the FTS Census is among the most
comprehensive, accessible, low-cost, and consistently reported data sources on local food procurement by schools, it requires supplementation and
cross-verification with other state and federal data
to be used to carry out economic assessments. Our
study examines the usefulness of the FTS Census
as a secondary data source for estimating the economic impacts of local food activities, allowing us
to make recommendations for how the FTS
Census could be expanded and supplemented by
other data to reliably assess the economic impact
of a school’s procurement decision.
This article is structured as follows. The first
section describes the main Toolkit concepts
explored in this analysis. Second, we characterize the
Southern Arizona study area along with data available on the region through the FTS Census. We
then develop multiple counterfactual scenarios that
measure how gross impacts of local procurement
are limited by supply-side resource constraints,
demand-side countervailing effects, and export
substitution effects, followed by a comparison of
results. Finally, we conclude by discussing various
implications and recommendations for practitioners
making use of FTS Census data for local food economic impact assessments, as well as key considerations in general for local food efforts in regions
strong in the production of specialty crops.

Applying AMS Toolkit Concepts
The economic impacts of local procurement occur
Advance online publication

primarily through “import substitution”––the act
of replacing commodities imported from outside
the region with commodities produced within the
region (Thilmany McFadden et al., 2016). This
means that a greater share of consumers’ spending
stays within the local economy. There are, however, a variety of factors that complicate and moderate this effect. The AMS Toolkit emphasizes two
major considerations in assessing the economic
impacts of local food procurement: the “no opportunity cost of spending” and “no resource constraints” assumptions (Thilmany McFadden et al.,
2016).
The “no opportunity cost of spending”
assumption applies to the local buyers of food
products. When a consumer chooses to purchase
locally sourced food over food imported from
outside the region, there are actors in the local
economy that lose out, such as wholesalers and
retailers (depending upon the channel through
which the consumer purchases that food). Assessing
the net effects of that local purchase requires considering the negative impacts that may occur when a
consumer’s spending pattern shifts. In the case of
FTS programs, schools are not necessarily purchasing more food overall as a result of participating in
farm-to-school activities. Rather, they may be
shifting some of their food budget toward locally
procured items versus items imported from outside
the region. Any shift in the marketing channel must
be considered, whether that be buying directly
from producers, buying from an intermediary such
as a food hub (an aggregator of local food products
for marketing), or buying through a traditional food
service distributor. Low and Vogel (2011) find that
intermediated marketing channels for local foods
represented between 50% and 66% of the value of
local food sales in 2008 at the national level. For
the West Coast (i.e., California, Oregon, and
Washington), that figure rises to 85%. When these
shifts are considered, the regional economic impacts
of FTS are moderated through “countervailing
effects”––that is, reduced economic activity in the
local wholesale and retail sectors (Becot et al., 2017).
One consideration not covered in the Toolkit,
however, is the complexity of data-gathering
requirements introduced into an analysis when
intermediaries are involved. When local foods are
3
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channeled through intermediaries, information can
be lost between the agricultural producer and the
final consumer. Because intermediated marketing
channels for local foods represent a significant
proportion of the value of local food sales, the role
of collecting data from intermediaries is an important one to consider. While the FTS Census provides information on the purchasing practices of
SFAs, it does not provide information on the
responses of local producers or intermediaries to
the opportunity to sell to schools. Thus, additional
information would be needed to supplement the
Farm to School Census in order to reliably assess
the economic impact of a school’s procurement
decision.
The second moderating effect is borne out of the
“no resource constraints” assumption. The assumption of “no resource constraints” is that land, water,
and other natural resources are in abundance, and
agricultural production will increase to fulfill increased
local demand for locally produced foods. While the
Toolkit mentions water constraints, it devotes far
more attention to land constraints; it states, “While
there may be other supply side resource constraints, such as access to water, properly offsetting
land demands is usually the most important factor
to consider” (p. 87). However, it does caution, “In
an era of unpredictable water availability, maximizing
local production in certain parts of the country may
not be realistic or optimal” (p. 90). The role of
water constraints is especially pertinent in Arizona
and other parts of the arid West. Several studies have
measured the extent and effects of water quantity
constraints in Western production systems (Fleck,
2013; Kanazawa, 1993; Moore & Dinar, 1995;
Weinberg, 1997). Water constraints are particularly
relevant in Southern Arizona, where many parts of
the region are part of Active Management Areas
(AMAs) or Irrigation Non-Expansion Areas
(INAs) through the Groundwater Management
Act. In such areas, the expansion of irrigated
agriculture is not permitted (Jacobs & Holway,
2004). Water use in the Yuma, Arizona, area is
strictly monitored and limited to meet the United
States’ treaty commitments for delivery of Colorado
River water to Mexico (Frisvold, Sanchez, Gollehon,
Megdal, & Brown, 2018). Therefore, major increases
in the production of food at the local level would
4

likely be achieved through reduced local production
of other crops. While shifting from lower-value
crops, such as cotton or alfalfa, to higher-value
vegetable crops could generate some net positive
effects to the economy, one must still account for
the lost production of lower-valued crops.
In addition to these two countervailing effects,
export substitution would have a different effect on
local economies than would import substitution. If
a region is a major producer and net exporter of
specific commodities, it is already likely to procure
that product locally, regardless of local food efforts.
While technically this still counts as a local food, it
only affects from whom local agricultural producers
receive revenues, not the total revenues they earn,
inputs they purchase, or workers they hire.
Countervailing effects can occur anywhere
along the value chain, from the farm to the intermediary, to the final consumer. Independently,
actions of one food-chain actor can produce a
positive effect, while at the same time the actions
of another can produce a negligible or negative
effect. Figure 1 demonstrates the different actions
food-chain actors can take in response to the
demand for local foods. It also demonstrates the
anticipated economic impact of those independent
actions. Further, it illustrates various data gaps and
the data needed to supplement the Farm to School
Census in order to reliably assess the economic
impact of a school’s procurement decision. As seen
in Figure 1, an increase in school food spending
alone would be expected to generate a positive
economic impact (+) to the region, as would the
expansion of a food wholesale business or an
increase in agricultural production. Shifting business from one product or customer to another is
not anticipated to generate any economic impact
(no impact) in isolation, unless another food-chain
actor, at the same time, acts in a way that generates
a positive or negative impact. Export substitution
is an example of this effect. Shifting crop production alone produces countervailing effects (+/–),
with an increase in sales of one crop and a decrease
in sales of another. Depending on the crops
shifted, this could have positive, negative, or even
negligible effects in isolation.
Equation 1 summarizes the constituent parts
of a net change in local economic activity resulting
Advance online publication
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Figure 1. Farm-to-School Food-Chain Actors and Decisions that Influence Economic Impacts

Equation 1. Net Change in Local Economic Activity Due to Farm-to-School Local Foods Purchases

𝑁𝑒𝑡 ∆ 𝐿𝑜𝑐𝑎𝑙 𝑆𝑎𝑙𝑒𝑠 = [∆ 𝐴𝑔 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛] + [∆ 𝑊ℎ𝑜𝑙𝑒𝑠𝑎𝑙𝑒] + [𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝐸𝑓𝑓𝑒𝑐𝑡𝑠]
= [∆ 𝐿𝑜𝑐𝑎𝑙 𝐹𝑜𝑜𝑑 𝐶𝑟𝑜𝑝 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + ∆ 𝐶𝑟𝑜𝑝𝑠 𝑆ℎ𝑖𝑓𝑡𝑒𝑑 𝑂𝑢𝑡 𝑜𝑓 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛
+ ∆ 𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑟𝑜𝑝𝑠]
+ [∆ 𝐼𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑟𝑦 𝑆𝑎𝑙𝑒𝑠 + ∆ 𝑇𝑟𝑎𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑊ℎ𝑜𝑙𝑒𝑠𝑎𝑙𝑒 𝑆𝑎𝑙𝑒𝑠]
+ [ 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝐸𝑓𝑓𝑒𝑐𝑡𝑠]
from increases in local food purchases by farm-toschool programs, drawing from the potentially
countervailing effects pictured in Figure 1.
As illustrated in Equation 1, the choices of any
one actor along the food supply chain could
counteract seemingly positive impacts due to the
choices of another. Furthermore, multiplier effects
of changes in the food supply (whether positive or
negative) can also contribute to the net economic

impacts of a change in demand. For that reason,
we propose that analyses need to incorporate
information on the responses of food-chain actors
to changes in the demand3 for local foods. This
analysis explores potential scenarios in which the
action of one food-chain actor could influence the
regional economic outcomes of farm-to-school
procurement.

3

One consideration not examined in this analysis is any potential price premium paid by institutional buyers for local foods. Existing
literature (Burnett, Kuethe, & Price, 2011; Low et al., 2015; Low, et al., 2011; Valpiani, Wilde, Rogers, & Stewart, 2016) find evidence
of higher consumer willingness to pay for local foods; however, little information exists on willingness to pay at an institutional level
for wholesale quantities of local produce. This analysis does not consider price premiums for produce marketed as “local” purchased
by institutional buyers and assumes that schools work to maximize the purchasing power of their foodservice budgets.
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Figure 2. Pima, Cochise, Santa Cruz, and Yuma Counties — Analysis Area
Southern Arizona Study
Area and Farm-to-School
Data
Our analysis focuses on
schools and school districts in
four Southern Arizona
counties (Cochise, Pima, Santa
Cruz, and Yuma) (Figure 2).
Arizona is a leading producer of many agricultural
commodities, ranking as the
second-largest producing state
for lettuce, spinach, broccoli,
and cauliflower in 2014
(Bickel, Duval, & Frisvold,
2017). Not surprisingly, these
are some of the most common purchases of local food
by schools in Arizona. Yuma
County is one of the largest
producers of leafy green
vegetables in the nation; in
fact, “during the winter
months, from the first week
of December 2014 to the first
week of March 2015, 82% of the nation’s lettuce
(USDA, 1999; 2004; 2009; 2014). Particularly in
was shipped from Arizona, primarily Yuma
Yuma County, there has been a long-term trend of
County” (Kerna, Duval, & Frisvold, 2017). Arizona
producers moving from lower-value crops such as
produces around a quarter of the national
alfalfa and cotton and adopting vegetable-small
production of cantaloupe and honeydew melons. It
grain rotations, which have higher returns per acreis also a leading producer of other commodities,
foot of water (Frisvold, 2015). While this rotation
such as durum wheat and pecans. Whereas in most
may not be suitable to all parts of Southern Ariparts of the country fruit and vegetable production
zona, it does illustrate the possibility that cropis not feasible during certain times of the year when
shifting toward the production of vegetable and
school is in session, Arizona’s production of fruits
grain crops for local consumption potentially could
and vegetables peaks in winter months. Thus,
produce positive regional economic impacts. This
opportunities exist for the in-state procurement of
analysis considers crop-shifting among the scenarfruits, vegetables, and other foods.
ios modeled for assessing the economic impacts of
Across the four most recent years in which the
local foods.
Census of Agriculture has taken place (1997, 2002,
Of the 467 school districts in Arizona, 57%
2007, 2012), harvested cropland in Southern Aricompleted the 2015 Farm to School Census. For
zona has been relatively stable, fluctuating between
the four Arizona counties selected for this analysis
about 260,000 and 290,000 acres (105,218 and
(Figure 1), there were 44 respondents to the FTS
117,359 hectares). Yuma County accounts for
Census, not all of which reported farm-to-school
about two-thirds or more of this harvested acreage;
activities. Institutions responding to the FTS CenCochise County accounts for a fifth to a fourth;
sus accounted for 61% of students in the region as
Pima County accounts for about a tenth; and Santa
a whole, with coverage ranging from a low of 38%
Cruz County accounts for less than one hundredth
for Santa Cruz County to a high of 87% for Yuma

6
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U.S. consumer
definitions of local:
% of Students in County
originating from
County
Respondents
Universe
Covered by FTS Census
within a 50-mile
Pima
17
96
55%
radius (over 70%)
Cochise
14
29
64%
when measured in
Santa Cruz
4
11
38%
terms of distance,
Yuma
9
15
87%
and originating from
within the same
TOTAL
44
151
61%
county when measSources: 2015 Farm to School Census (USDA, 2016a); National Center for Education Statistics (NCES),
ured by political
2014.
boundaries (over
Table 2. Southern Arizona School Food Authorities’ (SFAs’) Geographic
40%) (Onozaka,
Definition of “Local”
Nurse, & Thilmany
McFadden, 2010).
Definition of Local
Respondents
Thilmany McFadden
Produced within the state
7
et al. (2016) include
Same city or county
2
project scoping withProduced within a 200-mile radius
1
in the first module of
Other possible survey responses (produced within a 100-mile radius,
the Local Foods
0
within 50 miles, within a day’s drive, within the region, other)
Toolkit, which
includes defining the
Note: 1 mile=1.6 km
geographic bounds
County (Table 1). Of the 44 Southern Arizona
of the study region. Since not all farm-to-school
SFAs that responded to the 2015 Farm to School
efforts are coordinated at a regional or state level,
Census, 11 reported conducting farm-to-school
but rather occur at a school or school district level,
activities, and 10 had useable census responses.
definitions of local may vary even within the same
One important consideration for farm-toregion. As can be seen in Table 2, since seven out of
school programs is what constitutes “local” food.
10 SFAs consider local to be in-state, a regional
While there is no official definition, most Southern
analysis may count some purchases from outside
Arizona SFAs (seven out of 10) considered food
the region as local. For the two respondents who
produced within Arizona to be local (Table 2).
consider local to be from within the same city or
Two SFAs considered food produced within the
county, such an analysis may undercount local food
same city or county to be local, and one considered
activity.
food produced within a 200-mile (322-km) radius
Total food expenditures by the 10 Southern
to be local. Nationally, 24.6% of Farm to School
Arizona SFAs that reported participating in farmCensus respondents consider food produced
to-school activities totaled $3,653,300,4 with
within the same state to be local, followed by
responses ranging from $12,000 to $1.3 million,
20.4% that consider food produced within the
and with an average of $365,330 (Table 3).
same city or county to be local. More than 16% of
Expenditures on local foods, including fluid milk,
respondents considered food produced within a
ranged from $0 to $550,000 (0% to 100% of total
50-mile (80-km) radius as local, another 16%
costs), averaging $113,050 (27% of total costs).
considered from within a 100-mile (161-km) radius
Excluding fluid milk, local food expenditures
as local, and the remaining 23% of respondents
ranged from $0 to $450,000 (0% to 54% of total
considered all other geographic definitions of local.
costs), and averaged $70,550 (10% of total costs).
Again, this contrasts with the two most common
Respondents who reported spending $0 on local
Table 1. Southern Arizona Farm to School (FTS) Census Respondents by County

4

All currency is in US$.
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Table 3. Total Food Expenditures and Local Food Expenditures Reported by Southern Arizona
School Food Authorities (SFAs) (all currency in US$)
Category

Average

Minimum

Maximum

Total food expenditures

$365,330

$12,000

$1,300,000

Food expenditure (local foods), including milk

$113,050

$0

$550,000

26.6%

0%

100%

$70,550

$0

$450,000

9.9%

0%

53.6%

Percent of food cost that was local, including fluid milk
Food expenditure (local foods), not including milk
Percent of food cost that was local, not including fluid milk

Table 4. Southern Arizona School Food Authorities’ (SFAs’) Local Food Direct-Buying Practices
Direct Buying Channel

Responses

Obtains local food direct from food processors and manufacturers

3

Obtains local food via a community supported agriculture (CSA) model

2

Obtains local food direct from individual food producers (e.g., farmers, fishers, ranchers)

1

Obtains local food direct from farmer, rancher, or fisher cooperatives

0

Obtains local food direct from farmers markets

0

foods indicated that their schools engaged in farmto-school activities through nutrition education or
school gardens, but did not procure local foods as
part of their programs.
Fluid milk is commonly sourced locally because it is highly perishable (Goldenberg, Meter, &
Thompson, 2017). In assessing local food activity,
sales of fluid milk were most likely a pre-existing
local food purchase and must be accounted for in
estimating the net effects of programs to promote
the new use of local foods. In Arizona, it is typical
for milk to come from large dairies in Pinal and
Maricopa counties that border the study area to the
north; this area produced 91% of Arizona’s fluid
milk in 2012 (USDA, 2014). By most definitions,
this would be considered locally procured (A.
Schimke, personal communication). Of the eight
SFAs reporting local food purchases greater than
$0, milk purchased locally ranged from 0% of local
food purchases to 100% of local food purchases.
Considering the local nature of milk supplies, it is
unclear that this activity can be attributed to local
food efforts. It is also likely that many SFAs that
did not report local food activity make what could
be considered as local purchases of milk, but do
not track whether they are purchasing from in-state
vendors.
Local food purchases occur in one of two

8

ways. Purchases are made either directly from the
producer or the manufacturer, or they are made
through an intermediary buying channel such as a
distributor, food hub, or program that aggregates
local produce. Four out of ten Southern Arizona
SFAs reporting farm-to-school activity used directbuying channels, with some respondents using more
than one (Table 4). The most common direct-buying
channel was direct purchases from producers and
manufacturers, with three SFAs. Two SFAs made
purchases through a community supported
agriculture (CSA) model.
Southern Arizona SFAs who report purchasing
local foods for farm-to-school activities most commonly do so through intermediaries rather than
directly from producers. Some schools purchase
from intermediaries as well as directly from producers. Nine out of ten SFAs who indicated engaging in
farm-to-school activities reported purchasing local
foods through intermediary channels, with some
respondents using more than one channel. The most
commonly used type of intermediary is a food distributor, with six respondent SFAs, followed by federal
school food and nutrition programs such as USDA
foods (five respondents), and the Department of
Defense Fresh Produce Program (four respondents) (Table 5).
An important driver of farm-to-school
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on items designated as locally grown.
Total DoD program spending for the four
Southern Arizona counties for the 2013–
Responses
2014 school year was roughly $903,000,
6
of which $82,000 (9%) was local pro5
curement. While only spending on fluid
4
milk is reported separately from other
local food purchases in Farm to School
1
Census data, data on local food spending
0
by commodity is available from the DoD
0
Fresh Produce Program. Top fresh pro0
duce items purchased statewide in the
0
2013 school year were lettuce (41%),
celery (39%), broccoli (15%), cauliflower
(5%), and vegetable soup mix (5%) (Arizona
Department of Education & Arizona Grown,
2014).
For Arizona, local sources of lettuce are
virtually the only source of lettuce during winter
months. Arizona supplies over 80% of the nation’s
lettuce between December and March, and that
figure can reach as high as over 90% in individual
weeks (Kerna et al., 2017). Throughout the course of
the year, U.S. lettuce production shifts almost
exclusively between Arizona and California’s Central
Valley (Figure 3).

Table 5. Southern Arizona School Food Authorities’ (SFAs’)
Local Food Intermediary Buying Practices
Intermediary Buying Channel: Obtains local food from…

…distributors
…USDA foods
…DoD Fresh Produce Program vendors
…food buying cooperative
…food hub
…foodservice management companies
…State Farm to School program office
…other intermediary source

procurement is the USDA Food and Nutrition
Service Department of Defense Fresh Produce
Program. This program funds the procurement of
fresh produce for schools, with local procurement
options identified as Arizona-grown. The DoD
Fresh Produce Program provides up to 20% of
entitlement funds to schools for the procurement of
fresh produce, including local foods that are identified in their catalogue as such. According to the
Arizona Department of Education, in the 2013
school year, statewide DoD program participants
spent 11% of their program funding, or $501,000,

Figure 3. Weekly Lettuce Movements by Production Region, 2014–2015
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Note: 1 lb.= 0.45 kg
Source: Kerna, Duval, & Frisvold (2017).
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This brings to light an important point for
regions that are highly specialized net exporters
(out of the local region) of specific commodities.
The lack of non-local options and the limited
feasibility of local production of certain crops
should be considered in assessing the net impacts
of local foods initiatives. Figure 4 overlays Arizona’s lettuce shipments for the 2014-2015 growing season with the academic year for Tucson
Unified School District. While there are times of
the academic year when lettuce would be sourced
from California, at least half of the school year falls
during the time when Arizona is producing the bulk
of the country’s lettuce supply.
This raises two challenges for evaluating the
economic impacts of farm-to-school procurement.
For winter months, the procurement of lettuce
would not represent import substitution––replacing imported lettuce with local production. Rather,
it could represent export substitution––consuming
lettuce locally rather than shipping it to consumers
outside the region. Unlike import substitution,
export substitution would not necessarily bring any
additional sales revenue to the local economy. A

critical empirical question then is, does the local
procurement of lettuce through farm-to-school
activities increase on-farm production or on-farm
marketing? In other words, in the absence of farmto-school activities, would FTS-procured lettuce
not have been produced, or would it have otherwise been exported out of the local area? Only in
the former case would this have a positive production expansion effect on the local economy, whereas changing where the goods are marketed simply
represents export substitution.
Another challenge is that, for local lettuce procurement to have an import substitution effect,
Arizona’s season would need to be lengthened.
This would force Arizona to compete with California’s Central Valley at a time when Arizona’s
lettuce production faces less favorable weather and
greater water requirements. Similar issues would
also apply to broccoli and cauliflower, where winter production far exceeds per capita state consumption in the winter months. Lettuce, broccoli,
and cauliflower are major expenditure items in
Arizona farm-to-school procurement (Arizona
Department of Education, 2013); thus export-

Figure 4. Arizona Weekly Lettuce Shipments and Academic Year
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Arizona Lettuce Shipments

Note: 1 lb.= 0.45 kg
Sources: USDA AMS Specialty Crop Shipment Data & Tucson Unified School District academic calendar.
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substitution effects need to be considered in
economic impact analyses.

Methods
Given the data gaps inherent in the Farm to School
Census, this analysis considers a series of scenarios
that demonstrate countervailing effects that may be
experienced in Southern Arizona. This analysis also
considers the influence of certain assumptions
about food-chain actor responses to changes in the
demand for local food products.
This analysis draws on scenarios developed
using data from the FTS Census presented in the
previous sections, the 2013 NASS Annual Statistics
Bulletin for Arizona (USDA NASS, 2013), and
recommendations presented by Thilmany McFadden et al. (2016) in the Local Foods Toolkit. The
economic impacts of net changes in local spending
within the four-county Southern Arizona region
are modeled using IMPLAN 3.1 (IMPLAN, 2014),
an input-output model commonly used to estimate
regional economic impacts. Agricultural production
is modeled in IMPLAN using analysis-by-parts and
customized industry spending patterns developed
using data from the 2012 Census of Agriculture to
capture agricultural production practices specific to
the state of Arizona.5
Economic impacts consist of three components: direct effects, indirect multiplier effects, and
induced multiplier effects (Miller & Blair, 2009).
Direct effects measure the initial direct change in
the economy in question––e.g., a net increase in
spending on local food, whether that be through an
increase in consumption or an increase in spending
as a result of a higher willingness to pay for local
foods. Indirect multiplier effects measure businessto-business transactions, such as when agricultural
producers purchase inputs to production within
the local economy, generating additional rounds of
spending in the local economy. Those supplier
businesses also require inputs to production, and
so on. Any purchase sourced from outside the
region is referred to as a “leakage” and represents
the money escaping from the local economy. With
each round of purchases, money leaks from the
economy, and subsequent rounds of transactions
5

dissipate in their magnitude. Industries have different buyer-supplier relationships within the local
economy and, therefore, have different indirect
multiplier effects. Induced multiplier effects represent the effects of individuals employed in the
affected industries spending their earnings on
household purchases such as rent, mortgage,
groceries, or entertainment. As industries employ
more people or pay higher wages, they have higher
induced multiplier effects. Economic impacts via
indirect and induced multiplier effects might occur
when a school switches some of its purchases from
conventional to local produce purchased through a
food hub or directly from a producer. This shifts
local economic activity away from wholesale and
toward agricultural production and/or local
intermediaries.
While the FTS Census provides information
on the purchasing practices of SFAs, it does not
provide information on their purchasing practices
prior to engaging in farm-to-school activities. Neither does it provide information on the responses
of local producers or intermediaries to the opportunity to sell to schools. This analysis, as a result,
will look at the different scenarios in which farmto-school programs could have non-zero economic
impacts on the regional economy. An increase in
local agricultural production of produce could
occur in two ways: (1) through an increase in the
scale of production, or (2) through crop-shifting
from lower-value crops to higher-value crops.
Additionally, we introduce further assumptions
that account for export substitution. These factors
will first be modeled separately, then in conjunction, and then compared with the baseline scenario
of an increase in agricultural production of produce
without accounting for constraints or countervailing effects.
• Case 1: A simple increase in local agricul-

tural production of produce (no
constraints)
• Case 2: An increase in local agricultural production of produce while accounting for
the opportunity cost of spending at wholesale (accounting for opportunity costs due

In Arizona, nearly all agriculture is irrigated, whereas nationwide there is a greater variety in production practices.
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to import substitution)
• Case 3: An increase in local agricultural pro-

duction of produce through crop-shifting
from lower-value crops (accounting for
resource constraints)
o 3a: Shifting some production from
alfalfa to a vegetable-wheat rotation
o 3b: Shifting some production from
cotton to a vegetable-wheat rotation
• Case 4: An increase in local agricultural
production of produce other than lettuce,
broccoli, and cauliflower (accounting for
export substitution)
• Case 5: All effects combined (opportunity
cost, resource constraints, and export
substitution)
o 5a: Crop-shifting alfalfa to a vegetablewheat rotation
o 5b: Crop-shifting cotton to a vegetablewheat rotation
A simple increase in local agricultural production of produce is modeled as the full value of
average farm-to-school produce sales ($70,550)
going to vegetable and melon production. Fruits
and vegetables are the most commonly procured
local food items in Southern Arizona, according to
the Farm to School Census. To account for the
opportunity costs of spending at wholesale, we
modeled a decrease in wholesale activity using
IMPLAN’s wholesale sector, margining the gross
value of sales. We modeled crop-shifting as a
decrease in the acreage of alfalfa or cotton production and a corresponding increase in (excluding
lettuce, broccoli, and cauliflower) vegetable acreage. We calculated the magnitude of the shift using
the amount of land and applied water necessary to
produce $70,550 in vegetables (USDA, 2014;
USDA, NASS, 2014b). Given the relatively high
value per-unit of water generated through vegetable production, additional water is freed up
through this crop-shifting. Therefore, we assume
that the remainder of the water is used to cultivate
wheat in rotation with vegetables, a common

practice among vegetable producers in Arizona.
This implies that additional sales are generated
beyond the sales of vegetables, thus moderating the
countervailing effect.
To account for export substitution, we use the
share of Arizona schools’ Department of Defense
(DoD) program spending (39%) in 2013 on fruits
and vegetables excluding lettuce, cauliflower, and
broccoli, which account for 61% of program
spending. These crops are commonly produced in
Arizona and would likely be purchased locally even
in the absence of local food promotion efforts;
therefore, their share of spending is excluded to
calculate the impacts net of export substitution.
Changes in agricultural production are modeled
using analysis-by-parts and a customized industry
spending pattern developed using data on agricultural input costs by NAICS code6 from the 2012
Census of Agriculture data for Arizona. Within
IMPLAN, the model’s geographic scope is set to
include Pima, Cochise, Yuma, and Santa Cruz
counties, aggregated. Economic impacts are
reported in terms of sales for simplicity’s sake and
to accord with sales as the unit of measure for
transactions between schools, producers, and
intermediaries. For the purposes of this analysis,
we will assume that schools and school districts are
operating in such a way as to maximize the purchasing power of their foodservice budgets, and
therefore it is assumed that local foods are not sold
to school districts at a price premium.

Scenario Results
On average, farm-to-school programs in Southern
Arizona reported spending $70,550 in FY2014 on
local food procurement, not including milk. Milk is
excluded from local spending as it is typically
sourced locally. Most milk is produced in Maricopa
and Pinal counties in Arizona, but outside of the
Southern Arizona study area for this analysis.

Case 1: A simple increase in local agricultural
production of produce (no constraints)
This is a simple increase in agricultural production of

6

“The North American Industry Classification System (NAICS) is the standard used by Federal statistical agencies in classifying
business establishments for the purpose of collecting, analyzing, and publishing statistical data related to the U.S. business economy”
(U.S. Census Bureau, n.d., para. 1).
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produce generating sales of $70,550 to schools. It
assumes no resource constraints and no opportunity cost of spending. This would result in a total
estimated economic impact of $149,400 in sales on
the regional economy. This includes multiplier
effects generated by the increased demand for
agricultural inputs and labor (Table 6). Producing an
additional $70,550 worth of vegetables would
require 34 acre-feet (41,938 m3) of water and 11.5
acres (4.7 ha) of land.

Case 2: An increase in local agricultural production
of produce while accounting for the opportunity cost
of spending at wholesale (accounting for import
substitution)
In the case that an increase in local agricultural
production occurred to meet school demand for
local produce, it is fair to assume that such a purchase would occur at the expense of the school
purchasing non-local produce through a wholesaler. This is referred to as the “opportunity cost”
of spending. Accounting for this corresponding
decrease in sales at wholesale, the net direct sales
effect of the local food purchase would be $58,980.
Including multiplier effects, the total impact would
be $129,990 in sales. Again, the additional production would require 34 acre-feet of water and 11.5
acres of additional land for cultivation.

Case 3: An increase in local agricultural production
of produce through crop-shifting from lower-value
crops (accounting for resource constraints)
Cases 3a and 3b examine the countervailing effects
of natural resource constraints: water and, secondarily, land. We assume that in order for agricultural
producers to grow vegetables, they must forego
growing other crops because of water and land
constraints. Southern Arizona growers frequently
grow vegetable crops in rotation with wheat (Frisvold, 2015; Frisvold et al., 2018). Over the past 30
years, vegetable-wheat rotations have supplanted
crops with a longer growing season such as alfalfa
and cotton. In addition, growers apply less water
per acre to vegetable crops (3.1 acre-feet per acre
or 3,824 m3) and wheat (3.4 acre-feet per acre or
4,934 m3), than to alfalfa (5.4 acre-feet per acre or
6,661 m3) or cotton (4.5 acre-feet per acre or 5,551
m3) (USDA, NASS, 2014b).
Were alfalfa to be fallowed in order to grow
$70,550 of vegetables in a vegetable-wheat rotation, 38.4 acre-feet (47,366 m3) of water would be
freed up by fallowing 11.5 acres (4.7 ha) of alfalfa.
With that remaining water, 8.4 acres (3.4 ha) of
wheat could be cultivated, resulting in some
fallowed land during the wheat rotation. There
would be a loss of $17,287 in alfalfa revenue;
however, $8,230 in wheat revenue would also be

Table 6. Summary of Sales Impacts by Case Scenario (all in US$)
Total Sales Impact
Including
Net Direct Sales
Multiplier Effects
Impact

School Spending
on Local Foods

Countervailing
Effect(s)

Case 1
No Constraints or Opportunity Costs

$70,550

N/A

$70,550

$149,400

Case 2
Opportunity Cost of Spending

$70,550

($12,170)

$58,980

$129,990

Case 3a
Resource Constraints: Fallowing Alfalfa

$70,550

($9,060)

$61,500

$130,840

Case 3b
Resource Constraints: Fallowing Cotton

$70,550

($12,400)

$58,100

$127,060

Case 4
Export Substitution

$70,550

($43,040)

$27,520

$58,270

Case 5a
Export Substitution, Resource Constraints: Fallowing
Alfalfa, and Opportunity Cost of Spending

$70,550

($51,320)

$19,240

$43,460

Case 5b
Export Substitution, Resource Constraints: Fallowing
Cotton, and Opportunity Cost of Spending

$70,550

($52,620)

$17,930

$42,020

Case
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generated. This would result in a net countervailing
effect of -$9,060, and, overall, a net direct impact
of $61,500. That would generate an economic
impact of $130,840 in sales, including multiplier
effects. Though not examined in this analysis, largescale crop-shifting from alfalfa to fruit and vegetable
specialty crops could have an impact on regional dairy
industries that rely on the nearby production of feed
crops such as alfalfa. A decrease in alfalfa supply
could be expected to lead to an increase in feed
prices, which in turn could be passed on to consumers in the form of higher prices for dairy products.
Were cotton to be shifted to a vegetable-wheat
rotation, the net countervailing effect would be
-$12,400, for a net direct impact of $58,100 and a
total economic impact of $127,060. The 18 acrefeet of water (22,203 m3) freed up by switching
11.5 acres from cotton to vegetables could be used
to grow 5.3 acres (2.1 ha) of wheat. Again, this
would result in some land being fallowed during
the wheat rotation. Therefore, the fact that vegetable crops require less water per acre than alfalfa or
cotton means that the crop mix effect is more
muted than if one made a simple acreage-switching
assumption, as has been made often in previous
studies.

Case 4: An increase in local agricultural production
of produce other than lettuce, broccoli, and cauliflower
(accounting for export substitution)
According to statewide data on DoD program
spending on local foods in Arizona, 61% of DoD
funds used for local foods are used to purchase
Arizona-grown lettuce, cauliflower, and broccoli.
As illustrated above, Arizona is almost the exclusive producer of lettuce in winter months when
school is in session and is a major producer of
broccoli and cauliflower as well. As local lettuce,
broccoli, and cauliflower would be purchased from
in-state for much of the year when they are in
season, this scenario considers only the share of DoD
program spending that goes toward other vegetable
and melon crops. Considering only the 39% of crops
that would represent import substitution (versus
export substitution), spending of $70,550 on local
produce would have a net direct impact of $27,520 in
sales, and a total economic impact of $58,270.
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However, one must note that, in the case of
Southern Arizona, export substitution has a larger
effect on net impacts compared to import
substitution.

Case 5: All effects combined (opportunity cost,
resource constraints, and export substitution)
Finally, in Cases 5a and 5b, we consider all constraints and tradeoffs combined. Spending $70,550
on local produce, not including lettuce, broccoli,
and cauliflower, while accounting for a corresponding decrease in wholesale purchases, would have a
net direct sales impact of $19,240 if that production were enabled by fallowing alfalfa. The total
sales impact, including multiplier effects, would be
$43,460. Were the production to occur by fallowing cotton, the direct sales impact would be
$17,930, and the total sales impact would be
$42,020.
It is important to emphasize that these cases
are presented in comparison to a baseline that
assumes that the entire $70,550 in school food
spending is retained in the local economy. While
total sales impacts that are smaller than the value of
direct school spending might be perceived as
harmful to the local economy, this also must be
considered relative to the impacts of school
spending on non-local foods. School spending of
$70,550 through a local wholesaler on non-local
foods would have an estimated total sales impact
of $19,410, including multiplier effects. That said,
compared to spending on non-local food, spending
on local food through crop-shifting would yield
greater sales impacts to the local economy compared to spending on non-local food. However,
without appropriately accounting for countervailing effects such as export substitution, opportunity
costs, and resource constraints, the net positive
effect of local food purchases can be considerably
overestimated. Similarly, spending on non-local
foods does not necessarily represent “harm” to the
local economy, unless it represents a change in
which local producers experience a decrease in
sales and production with no other local actors in
the economy acquiring the resources dedicated to
agricultural production and putting them to use for
other economic activities.
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Discussion and Conclusions
This analysis applies various principles and
methods from the USDA Local Foods Toolkit to
demonstrate the moderating influence of countervailing effects on the economic impacts of local
food purchases through FTS programs in Southern
Arizona. Beyond those recommendations presented in the Toolkit, it introduces the concept of
export substitution and explores how water
resource constraints create tradeoffs for farms
through crop-shifting and cropping rotations. This
analysis reveals that for fruit and vegetable exporting regions, export substitution can be a major
countervailing effect. In fact, it can be larger than
other countervailing effects typically considered.
This result suggests that gathering information
from producers on how FTS procurement (or
other local food activities) affects their production
and marketing decisions is crucial for an accurate
assessment of economic impacts. Is procurement
expanding production (i.e., causing local production that would not otherwise occur)? And if so,
does the expansion of local food production result
in a shift of crops produced? Or, does procurement reflect local production that would have
occurred anyway, but shipped out of the region?
For those localities pursuing local food initiatives
in an effort to promote economic development––
in particular those regions specializing in the production of fruit and vegetable specialty crops––
these are critical considerations, the effects of
which cannot be assessed without information on
how producers and intermediaries respond to
increases in the demand for local foods. For fresh
fruit and vegetable purchases, the countervailing
effects of export substitution may well occur in
regions that the USDA Economic Research Service
identifies as the “Fruitful Rim” (USDA, ERS,
2000). Other examples of this include the production of apples in Washington or potatoes in Idaho.
This analysis included a small number of
interviews to inform assumptions about supplier
responses; however, they are insufficient to draw
any conclusions about countervailing effects at the
regional level. A more systematic collection of this
information would help to understand the regional
implications of the responses of food-chain actors
to changes in the demand for local foods. For
Advance online publication

agricultural producers, this could be achieved
through an additional question on the USDA Local
Foods Marketing Practices Survey (USDA, 2016b).
Furthermore, gathering data on the quantity of
spending on the top commodities purchased by
schools would be helpful to isolate spending on
those commodities for which export substitution
effects should be considered. While the Farm to
School Census asks SFA respondents to rank their
top five items procured, more detailed spending
data would be of further use. Finally, a question
could be added to address the issue of whether
institutions such as schools have a higher willingness to pay for locally marketed produce than for
produce coming from outside the local area.
Another important consideration for this
analysis is the potential mismatch between the geographic scope of the analysis and the most common definitions of “local” by Southern Arizona
SFAs. Figure 5 shows reported spending on local
food and milk categorized by the reporting SFA’s
definition of “local.” Overwhelmingly, respondents
consider local to be within the state of Arizona.
Only two respondents with local purchases defined
local as smaller than the state level, and their purchases were comparatively small. This IMPLAN
analysis is based upon the assumption that all local
spending occurred within the study area (Pima,
Cochise, Santa Cruz, and Yuma counties). While it
is fair to assume much of that production might
have occurred within the study area, there is the
potential for additional leakages, which would
further moderate the economic impacts. On the
other hand, for those SFAs who consider local to
be within the same city or county, or within a
specific radius, their reported spending could be
significantly undercounting purchases from within
the study area but that do not fit their definition of
local. Future research might consider state-level
reliance on DoD program funds as a share of
farm-to-school spending and farm-to-school
program spending by definition of local.
One final consideration relates to using Farm to
School Census data at a granular level. To assess the
reliability of SFA-level data for Southern Arizona,
we cross-checked total SFA food expenditure
responses with FY2014 food expenditure data
from the Arizona Department of Education
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SFA Spending on Local Food and Milk

Figure 5. School Food Authorities’ (SFAs’) Local Food Spending (in US$) in Southern Arizona by Definition
of Local (all in US$)
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(Arizona Department of Education, 2018). Of the
10 SFAs that reported their spending on local
foods, three respondents’ answers matched the
figures reported to the Arizona Department of
Education for total spending on food. Information
for two SFAs was not available. The five remaining
respondents all had underreported total food spending on the Farm to School Census compared to the
figures reported to the Arizona Department of
Education. Total food spending reported by SFAs
on the Farm to School Census ranged from 7.4%
lower to 90% lower than spending reported to the
state. While this does not directly affect the accuracy
of local food spending responses in the FTS Census, it does impact the accuracy of the variables
measuring the percent of total food cost that is local.
It also brings into question the issue of overall
accuracy of food expenditure figures, including local
expenditures.
Siegfried, Sanderson, and McHenry (2007), in a
review of the best practices for assessing the economic impacts of educational institution spending,
point to the need to establish a realistic and welldefined counterfactual in order to assess the true
economic impacts of institutional spending. The
same can be said of farm-to-school programs. For
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Farm to School Census data to be more easily
applied to economic impact analyses, it would be
helpful to have a means of comparing local procurement to non-local procurement, both for
schools purchasing locally as well as those that do
not. For example, do those schools purchasing
local produce through farm-to-school programs
use the same distributor for local foods as they do
for non-local foods? In the case of local purchases
for which a non-local option is not available, such
as winter lettuce in Arizona, should that spending
be counted as a program economic impact?
The regional economic effects of farm-toschool programs are complicated to assess given
the varying definitions of local, the potential for
negligible impacts resulting from the decisions of
individual food-chain actors, and a lack of information to build reliable counterfactual scenarios. That
said, the Farm to School Census is one of the few
data sources easily accessible for analyzing the economic impacts of local food efforts. Institutional
buyers such as schools represent an important
opportunity for food producers and intermediary
market channels to sell local foods in a structured
and steady arrangement (Washington State Department of Agriculture [WSDA], 2014) and potentially
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achieve improved financial outcomes (Bauman,
Thilmany McFadden, & Jablonski, 2018). As the
prevalence of farm-to-school programs increases
and interest grows in other programs to promote
local foods, there is a need for improved information to fully understand the potential scope and
scale of the impacts and tradeoffs associated with
increases in local food activity, as well as the
barriers to its future growth, particularly in areas
where water is scarce. The introduction of

additional questions to inform counterfactuals for
economic impact analysis, particularly regarding
export substitution, would be an important step to
increase the usefulness to practitioners of the Farm
to School Census.
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