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1. Introduction

This project ignitiatedby Openlandsametropolitaniandconservation organizatipand & a joint
collaboration ofFresh Tas, the Chicago Metropolitan Agency féanning andthe Center for

Economic Analysis at Michigan State University. It is motivated by three needs. The first is to
develop coseffective credible and replicable economic measurésbfi cagods | qgqcal fo
defined for the purposes of tletudy as38 contiguous counties around the Chicago Metropolitan
Statistical Area, and henceforth referred to asStuely RegionThe second is to understand the
economic implications of production and consumption pattertiseoégiorts local foods anthe

potential impacts of changes in the local food system. Third is to identify policy prescriptions
necessary to help the local food system evolve. The specific project objectives include:

1. Estimate the economic baseline values of local foodgh&$tudy Region

2. Estimate the economic impacts of a hypothetical increase, 10 percent and 25 percent of the
baseline identified in objective one, in production/consumer purchases of-scafiyed
foods within theStudy Regiopand assuming the following:

a. Thereexists unmet consumer demand at current prices;
b. Farmproducer expenditures vary between conventional and conservation
practices;

3. Determine the necessary changes in land use, withittidy Regionshould local food
production in the region increase bydd€rcent and 25 percent of the baseline identified in
objective one. This assumes the following:

a. There exists unmet consumer demand at current prices; and
b. Farmproducer expenditures vary between conventional and conservation
practices.

This report is laidut in the following fashion. In thBackgroundsection, we provide a discussion

on local food systems in the context of relevant economic considerations such as definitions and
measurements. This leads up to a discussion of the primary way in whicfotmtalystems have

been broadly measured, via inpuitput modeling. In th®ata section, we discuss our sources of
data and frame th8tudy Region This is followed by théMethods and Proceduresection in

which we discuss the specific inpotitput modeling techniques used to establish the baseline
measures. We then discuss the process for establishing a basket of goods to be considered in the
assessment and considerations for land use which includes potential shifts in production. The
Analysissecton includes the empirical models used to determine baseline estimations and the
impacts from simulated shifts in production or exporting of local foods. This section also includes
a presentation and discussion of the empirical results. We concludedheimépeSummary and
Conclusionsection with a summary of the outcomes followed by policy implications and areas for
further study.
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2. Background

Local food systems have been thoroughly examined over the past two decades, though there
remain a number otinresolved challenges that impact the framework, results, and policy
implications of studies focused on such systems. This examination $tutlg Regioris not an
exception, as the two major lilles encountered include defining the local food systentlaad
method(s) employed to measure it. The main issue is the interconnectedness between the local
food definition and the specific method for measuring the system. The choice of how one defines
local food impacts the methods by which local foods can besumea@ Conversely, the method

one adopts for measuring local foods impacts how local foods are defined (McFadden, Conner, et
al., 2016; Miller, Mann, et al., 2015).

The most recent attempts to measure local food systems have approached this issue éfom on
two general frameworks: 1) methods that allow for flexible definitions; and 2) definitions of local
food that are driven by specific modeling methods. For example, if the local food system is
specifically defined by the unique goods offered inamegios f ar mer s mar ket s
the selected geographic region, then data must be collected that accurately reflect the unique basket
of goods and region that provides it (Henneberry, Whitacre, & Agustini, 2009; Hunt, 2007; Schmit,
Jablonski, and Mansy, 2013). However, these types of data are labor and cost intensive to collect
and, as a result, are not widely available for all geographies and time. Alternatively, methods
driven definitions may include features of local food systems that are outsidedpe and interest

of a particular study but are considerably less costly to implement. For example, regional Input
Output (I0) models may include fresh and processed local foods as well as a range of consumers
(e.g., households, government, and -gorernmental organizations) within a single measure.
While 10 models provide a comprehensive assessment of the size of the local food system, they
are not effective at delineating the different means of access to local food, e.g., various forms of
direct sals.

What follows in this background section is a brief discussion about the challenges of measuring
local food systen@ namely defining what a local food system is; some of the pitfalls that need to
be addressed when c¢ons i dpoadh;rand recemteffoitsdocoaetconfeo o d
these particular obstacles.

2.1 Economic Framework for Local Food Systems

Establishing a definition for what makes up a local food system has planning, social, geographic,
economic, and political ramifications. For example, defining a local food system based on
particular social perceptions may restrict the geography or thefyp®ducts included. This, in

turn, restricts the kind of measurement and tools used to gauge the local food system. The imposed
geographic and economic restrictions could also have policy and planning implications.

4
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Alternatively, imposing a restrictivdefinition based on a particular measurement method can
affect what gets classified as (and as not) local foods, and this will inevitably impact the social
consequences of the system.

In 2008, the US Congress adopted a definition of local food lsisetly on geography i | e s s
than 400 miles from its origin or within the
However, consumers have varying definitions as to what they perceive to be local food that depend
on attributes beyond geaphy (Darby, et al., 2008; Hand and Martinez 2010, Onozaka, Nurse,
and McFadden 2010). Perceptions of local food may be further complicated by the good itself,
e.g., citrus fruit vsgrains, or by who is producing the good, e.g., small vs corporate prsduce
While geography is relevant, this 2008 definitid not resolve the underlying issyesd there

remains no consensus as to what a definition of local food should encompass (Martinez, Hand, et
al., 2010). With different stakeholders placing differatttibutes to what they consider to be local

food, the relationship may be represented in the following diagram. Those that place geography as
the key attribute of local food would see the space under geography as that which represents local
food. Those seking product performance attributes may see a different space from those seeking
their ideal production or marketing process for the foods they eat. Each concept has shared space
with other concepts, but limiting the analysis to one or another conceptoweglook other
attributes consumers assign to local foods. Rather than pick the definition, one can look toward an
envelope that encompasses all attributes tied to local foods.

One consideration, given the more recent economic literature, may bestnating local food

measures to a orgzefits-all definition is inappropriate. It may be that definitions need to include

food characteristics and be region specific, i.e., driven by the relevant characteristics of a particular
region that makes up theo c a | food system. For exampl e, Con
up local is largely clouded by the attributes they assign to local foods (Martinez, Hand, et al.,
2010). Along with gauging attributes that consumers place on local foods, Onozaka,aNdrse,
McFadden (2010) delineate the regional context consumers place on local foods from that of
regional foods. They used a national, watsed survey of consumers, where consumers identified

Al ocal foodso as t hose | ar gthd cpunty of puidchasee Theywi t hi
further identified Aregional foodsodo as t hose
of purchase or those produced in the state.

1 In theadministration of federal agricultural programs, the USDA defines local as that which is purchased for final
consumption within 400 miles and within the state of its source.
5
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Local Food
System

Figure 2.1-1: Conceptual Space of Local Foods

Three important economiconsiderations that can impact definitions and are relevant for
developing measures of local food include: 1) available physical resources including climate and
soils that affect the ability of a region to sslfpply; 2) the extent to which minimalprocessed

and processed foods are considered part of the local food system, and how this will define the size
of the value chain; and 3) the regional policies in place that support (or detract from) the local food
system (Martinez, Hand, et al., 2010; McFaddeaonner, et al., 2016; Miller, Mann, et al., 2015)

. First, Swenson (2010) recognized that expanding a local food system requires that some existing
practices be abandoned. While this presents a challenging economic situation to model related to
opportuniy costs, (discussed in more detail below) it also introduced another important question:
what are regions realistically capable of producing and supporting in the first place? In other words,
some regions are better suited to produce particular goodsoedjo others, and this means that
depending on the region, the selections, and potentialtlggpta volume, of locally produced
goods will likely differ and be impacted by season, environment, and other resource
considerations. Classic examples areapanand citrus fruit consumption in the Midwest.
Combined, these fruits account, on average, for about half of all fruit consuniyutiaitrus fruits

are primarily produced in four states, Arizona, California, Florida, and Tesake bananas are
primaiily imported from tropical regiongLin, Buzby, et al., 2016;USDA Economic Research
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Service 2014, 2015) herefore, the makeup of local fruit available in southern states like Florida
or Texas would look very different from those in Midwestern stateslllikeis or Michigan.

Second, Low, Adalja, et al., (2015) emphasized the growing importance of local intermediaries
(e.g., local wholesalers and food manufacturers) in the local food value chain. While much of the
early local food literature restrictetie focus on fresh food from farmers markets (Brown and

Miller, 2008), Low, Adalja, et al., (2015) pointed to the increase in revenue experienced by local
producers who also traded with local intermediaries. Their findings highlighted the potential
contritution to a local economy that intermediaries can provide, thus justifying expanding the
definition of local foods to include valteedded products that may span beyond the traditional

far mer 6s mar kets venues. Si mi | ar eqdentnsulidies g s h &
(McFadden, Conner, et al., 2016; Miller, Mann, et al., 2015).

Third, a new report from the USDA Agricultural Marketing Service (AMS) highlight some local,
regional, and state policies that may aid in the growth local foods systems. Ténesechade

investment in repurposed public lands to produce food, addressing obstacles to food system
innovations, challenges to meeting food safety guidelines, or branding campaigns (McFadden,
Conner, et al ., 2016) . I nrgin Valuespropositiorofar @rowers may &
that enable them to profitably operate on disjointed and small plots of land. Such urban-and peri
urban, smaiplot operations have real sog@conomic implications toward building workforce
experience of disadvantatypopulations, and generate economic opportunities in disadvantaged
regions. While such potential impacts are beyond the scope of this report, they are relevant to the
broader policy discussion.

2.1.1 Economic Measurement Philosophies

Expansion of local food systems represents an import substitution assertion, where imported foods
are supplanted with locallgourced foods. This has significant implications to those involved in

the local food markets, but also to the broader economgn Broeconomic perspective, importing

foods from outside the region represents an outflow of wealth from local residents. This is
sometime referred to by the Al eaky bucket 0o me
someone outside the community lasreased their earnings by $1. When they spend from those
earnings, it is likely to impact their community. Alternatively, if that $1 apple was sourced locally,

then that dollar is retained in the local economy to be spent on other goods and servetas, the
plugging the leak in the bucket. Conceptually speaking, one would expect that retaining more
dollars by selsupplying the goods consumers demand generates wealth in the local economy. In
ot her words, the economi c ollg®imathe locad ecdnomy asdonga i n |
as possible. As simple as this concept appears, it overlook&/addl issues around regional
competitive and comparative advantage. If other regions can produce apples at a lower cost than
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local producers can, then it substitution may result in a decline in the local standard of living,
and consumers end up paying more for the same amount of goods.

Additionally, agglomeration effects can impact grower and processor efficiency if commodity
producers cdocate with other similar producers. Agglomeration effects take many forms
including the transference of knowledge through a mobile workforce, networks and technical
consultants. Extension educatoas US landgrant universities may specialize in certain
commoditiesput be grounded by the geographic space they can cover. Such shared resources are
most efficient when cdocated, implying that specialization can increase the overall economic
health of a region. However, specialization may run counter to the diversadieofdocal food
systems, where a broad spectrum of goods must-gemerated within a defined region.

The economic implications of local food from an economic development perspective are quite
complex. As an extreme example, we should recognize tha sommodities like oranges will

not be competitively produced in the Midwest in the foreseeable future, while other local products
with a cost disadvantage can be competitive if the correct consumer value proposition for paying
more for local attributessireached. Some commodities that do not currently compete may be
competitive under modern production techniques. Alternatively, products with a regional
comparative advantage may fit right at home in the Midwest and require little intervention to make
thema part of the regional flavor and the regional food system.

Regardless, measuring a local food system would include incorporating the three economic
considerations into a cohesive framework, where impacts are based on net effects of changes in
consumerpurchases. Following Hughes et al. (2008) direct effects should recognize foregone
purchases in the pursuit of local foods. In particular, when consumers purchase more fresh

tomatoes from farmer6s mar kets butmathes, teot i nc
fewer tomatoes will be purchased from conventional channels (Jablonski, Schmit et al. 2016).
While the increase in purchases at farmerds m

there would be a corresponding negative impact obribeder economy due to reduced purchases
at the grocer. In other words, the net effects and the channels that these net purchases take to
consumers is what must be captured when measuring local food systems.

2.2 Local Foods from an InputOutput Model Perspective

Many studies have attempted to quantify the size of local food systems but may fall short of desired
expectations (Martinez, Hand, et al., 2010; McFadden, Conner, et al., 2016). Such efforts generally
target specific transactions with known asation with local food production. These may include
direct to consumer sales reported by farms or
may overlook a much larger component of local food systems. According toAdaja, et al.

(2015), norndirect to consumer channels may make up a substantially larger share of local food

8
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purchases. Accordingly, they and other researchers argue that local food has to go mainstream to
have a viable impact on consumer eating habits (King, Gémez, and DiGi&ipKing et al.

2010; Low, Adalja, et al., 2015). The data underlying IO models may be the most comprehensive
and cost effective alternative to counting receipts from intermediate sales of local foods, as the
data provides a comprehensive accountindldfamsactions underlying an economy.

The use of IO models to address economic questions about local foods systems have been applied
navariety of frameworks, from specific defini:t
broadly definede.g., all locallyproduced goods that are consumed locally (Henneberry, Whitacre,

and Agustini 2009, Hughes et al., 2008; McBratney et al., 2005; Miller et al. 2015, Schmit,
Jablonski, and Mansury, 2013, Stickel and Deller, 2014, Watson et al., 201pyirmhey benefit

of 10 modeling is that it allows for a range of geographies (municipal/MSA, county, state or a
regional mix) while also making considerations for the net econoffecteof the system in
question Further, IO models can be restricted to ivkalefined region is capable of producing

and include considerations for broader definitions such as the inclusion of intermediaries into the
value chain. In short, IO models provide a means to a holistic economic approach to measuring
local food systems.

Two recent examples that provide this holistic approach are Miller et al., (2015) and Watson et al.,
(2015). Miller et al. established a method of tracing transactions throughout the local economy,
from farm to consumer, using a regionally specified I@det for establishing baseline estimates

of the size of the local food system. Watson et al. used a regional |10 model to estimate the
contribution of the local food system to the local economy. Both approaches have relevancy, as
Miller et al. establish thelirect value of transactions tied to local foods, while Watson et al.
estimates take into account secondary transactions tied to the supply of local foods.

3. Data

Several data soursgvere developed and used in this analysis. First, IMPLAN PrélBIRLAN

Group LLC 2015)and the regional data provided by IMPLAN, LLC, was the primary source of
analytical data for modeling the @®unty local food baselines and for undertaking the local foods
contribution analysis. Countevel IMPLAN data sets wereupchased for lllinois, Indiana,
Michigan and Wisconsin for 2013. IMPLAN employs the Bureau of Economic Analysis
Benchmark InpuDutput accounts, which are updated and regionalized to the corresponding
modeling region using regional data provided by theeBurof Economic Analysis, the USDA,

US Census Bureau and others.

Second, the IMPLAN data was vetted with other data sources. For example, the U.S. Census,
Population Division provided annual estimates of county populations, while the Department of
Commec eds County BuWS Depatment oPGomnersce 20¥85pvides counts of
establishments by county, but provides very limited indication of the size of operations in terms

9
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of payroll or employment. Economic Census data were limited to metropalitasions and
lacked industry granularity. So this was not included in the data set.

Third, many USDA sources of information were referenced. For a visual assessment of production
activity, the USDA Cropscape raster data file was (&£DA National Agicultural Statistics
Service Cropland Data Layer 2016his raster data map was collected for thee@8nty region

with spatial granularity of just under % of an acre. The Cropscape data file has limitations in that
it is a raster (or image) file withdids identified through infrared satellite sensing. Hence, it is
representative, but not an accourtangurate survey of the crop landscape. The USDA Economic
Research Service provides an online mapping tool and database called the Food Environment Atlas
(USDA Economic Research Service 201%hich houses a wealth of geographic information at

the state or county level regarding food access, production, health as well as other topics. For this
project, food retail establishments were collected by countgdtfition, the USDA ERS Food
Availability (Percapita) Data SysterlJSDA Economic Research Service 201fgs used in
conjunction with updated USDA reports to determine aggregate demand for food commodities,
adjusted for losses.

The USDA Census of Agrictdre County Profiles datdUSDA 2012)were also utilized in this
project. These reports provide countide estimates of sales by broad commodity classes, valued

at the farmgate. The reports, like the underlying data, can be restrictive in that the &lation
Agricultural Statistics Service often suppresses colewgl data if revealing that data may
identify individual operations. Such data suppressions were most acute for specialty crops, where
few growers may operate. This impacts vegetable, fruit amg bstimates at the county level.

Acres planted to commodities were derived from the USDA, Farm Service Agency (FSA). Crop
Acreage Dat¢Farm Service Agency 2016)ay be more comprehensive than Ag Census statistics.
However, there are limitations. Thedp Acreage Data is collected from producers participating

in certain USDA programs, such as direct and couagityical payment programs and the Average
Crop Revenue Election (ACRE) programs. Other programs may apply, but participation in such
programs regires reporting on acre usage for eligibility in certain programs, where the data is
used in the administration of program benefits. Because reporting is only by participating
producers, the statistics may not be as comprehensive as tlyedivdg Censuslhe omissions

may lead to biased estimates, as smaller producers may perceive that-ttestisued regulatory
costs of enrolling in such programs exceed the expected benefits. For larger producers, the time
costs can be spread over more acres, whenauimber of acres directly corresponds with expected
benefits.

In addition, other data sources were used and specifically cited throughout this document, as
described in the text. All data sources used have shortcomings, but collecting and comparing
seve a | data sets can i mprove onebs overall as s

10
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Study RegionWhile more labor intensive, we believe this strategy provides a more holistic view
of the local food system in question. At the same time, we ategnée the data limitations.

3.1 Study Region

The Study Regions comprised of 38 counties making up an extended region around the Chicago
Metropolitan area and spans lllinois, Indiana, Michigan and WiscoRgjare 3.1-1).2 As such,

the region entails both the urban areas that make up the CiNegugovilleElgin, IL-IN-WI
Metropolitan Statistical Area that comprises 14 counties in three metropolitan divisions and the
surrounding rural landscape. The rural landscape isNavg@ved as the agricultural production
region, but this should not be taken as the sole source of agricultural production. Using high
resolution satellite images, TaylandLovell (2012) mapped food production in central Chicago,
finding widespread digbutions of community, school and private gardens along with urban farms
throughout Cook County, IL. While not isolating commercial production, their findings suggest
that the opportunity to host urban agriculture is widespread, where the density el gardens
increases with distance from the city center.

Study Region
(

Racine;
Walworth
Kenosha

Winnebago | Boone McHenry

aanem|

Jefferson Waukesha

Wisconsin

Michigan

Van Buren
]

errien

ass
LaPorte Scilosepl Elkhart
Starke Marshall
scius

Illinoi:

oS Pulaski
Indiana

Figure 3.1-1. Modeling Region

Eight of the counties are densely populated and make up the core CAiraga Juliet Division,
while six counties comprise the other divisions of the Chicago Metropolitan Statistical Area. The
remaining 24 counties make up the periphery and are steepagticultural production. The

2 While the specific geographic definition (i.e., the 38 counties) of the relesgion is somewhat auoc, it is
necessary to clearly define the geographic area to establish economic estimates. In general terms, there is no
definitive definition of what constitutes a local market within the local foods literature, and, therefeibleptbst
neighboring counties tiie Study Regiomlso contribute to its local food system.

11
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central business district for the Chicago CBSA is in Cook County, IL, and agricultural production

is expected to be denser the farther away one moves from the central business district. Each county
posits a unique spectrum africultural production and processes, and exchanges goods with
consumers and other producers within and outside dbtiindy RegionAt its widest, theStudy
Regionspans about 300 miles, but all points are within about 160 miles of the central aiykn C
County. The 14 counties that make up the Chicago CBSA is home to 9,928,312 residents, and the
population of the 3&ounty region making up ti&tudy Regions estimated at just over 13 million
persons (U.S. Census Bureau 2015). To get a perspective on totatfated expenditures in the
region, the USDA estimates that the average 2014ggita athome and away from home food
expenditures is $4,576 (albased on 2014 prices). This suggests that residents3iutie Region

are expected to spend more than $60 billion on food in 2016.

4. Methods and Procedures

4.1 Estimating the Baseline Local Food System Values

IO approaches to measuring local foods témde more comprehensive in their assessments
because the underlying structure of the models represents a complete accounting for the
transactions that take place in the production of goods and services for final consumption.
However, 10 models have linaitions as they are not particularly effective at identifying specific
transactions or commodities, but rather group commodities and services into broad categories and
aggregate transactions that occur over the course of a year. For example, corn grasnmaby a

local producer and intended for consumption in the local foods market cannot be isolated from
corn grown by a large producer and marketed through conventional channels. Additionally,
seasonal constraints cannot be accounted for within the singlalametrics underlying 10
models. As the ambition of sedifficiency in local foods is hindered by consumer demand for
foods in the offseason, IO models are not able to resolve such gre@asgn restrictions in
supply. Finally, regional IO models aretiesates based on a national survey of producers for
documenting purchases and sales. This means that the production description of inputs may not
reflect unique local characteristics, though estimates of what inputs and purchases are supplied
locally are stimated with local measures of product and service availability.

The transactions matrix is of particular interest to regional analysis as it represents transactions
between sectors in the process of generating goods and services for final consungption. T
understand its importance, consider the representativeanpptit, transactions table Trable 4.1

1. This representative inpatutput table hadl=3 sectors representing different industries of the
regional economy (for example, manufacturing, trageyices). Rows and columns are additive

in that the sum of each cell across the row provides gross output and the sum of each cell along a
column provides gross payments. For example, thestaw of intermediatgansactions and final
demand provides gresxpenditures and the coluraam of intermediate transactions and gross
income (value added) provides gross payments. The system represents sedoybdecial

12
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accounting system where gross expenditures should equal gross payments (generally termed
output).

Intermediate Purchases . Output
Consumption i Exports
1 2 3
) 1 Z11 Z12 Z13 C1 X1 a1
Intermediate 5 . . . 5 x
Sales 21 22 23 2 2 (07
3 Z31 Z3 733 C3 X3 O3
Income Vi Y2 Y3 Xa Y
Imports ms my ms My m
Outlays o} (073 Os C X Q

Table 4.1-1: Representative InputOutput Table

We use the following example from Miller, Mann, et al., (2015) to illustrate the computational
framework for estimating the size of tBéudy Regiob s | oc a l food system. I
intent is to measure the total economic value
that is grown in the region and that remains within the region for consumption. This definition is
much broader thmwhat is generally conveyed by proponents of local food systems (Martinez et

al., 2010), and includes foods distributed through conventional channels. This means that food is
considered local as long as it remains in the region moving from farm to ygtadless of

whether it is marketed as local. Usihgble 4.11, let industry 1 represent apple production and
includes all the regional faniood production for apples, industry 2 represents manufacturing and
includes the production of applesauce, andugtry 3 represents all trade sectors including
transportation, wholesale and retail transactions. The idea in this example is to quantify the total
value of local foods as measured by transactions for all apples that are grown in the region and
remain inthe region through to consumption as fresh apples and processed applesauce.

The tot al out put of | ocal appl es, measured i
Local consumption of locally supplied apples is capturech mhile industry purbases of apples

are captured by the intermediate purchasgsi> andzis. Apple producer purchases from other

apple producers is captureddy, and includes on#-one transactions with other growers to meet
contractual deliveries as well as the pash of custom services like pest management and
harvesting. While some researchers may be tempted to excludiadwatry transactions to avoid

double counting (Canning, 2013), omitting such also discounts services and the exchanges among
growers that areelevant to an overall assessment of the contribution of agriculture toctde
economy.

Processed | ocal foods follow a channel to con
by z:12. For our example, consider applesauce as the sole representation of local processed foods.
Food processors purchase apples along with other inputs like packaging, energy, sugars, cinnamon
and other ingredients to make applesauce. They combine thesespgrehith labor income in
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hopes of generating vaksglded in excess of the costs of ingredients, processing and marketing
activities. It is important to recognize that fresh apple inputs should claim a share of this value
added generated from processingirgating the valueadded of food manufacturing attributed to

the | ocal apple value chain can be accomplish
valueadded in food manufacturing; and 2) estimating the share of food manufacturing that remains
l ocal. For I ndustry 2ddedacanpbé @lculatedins divided bgthear e o f

sum of intermediate inputs , & , & , and intermediate importd.. Multiplying this with the
valueadded termy., pr ovi des app Imaufactusng gealu@dded.fThetshame off o o d
the food manufacturing valeedded that remains in the region is calculated as the sam af

& , and®and then divided by , the gross output of industry 2. Finally, multiplying this by
app!l es othesfdoé mamufacturing valeedded provides an estimate of the value chain of

local apples through processing.

Finally, we can recognize | ocal foodds role i
labeled Industry 3. Note that the trade seotoprds the margins earned by this sector rather than

how much the trade sector purchases for resale (Isard et al., 1998:-4®). Margins are
analogous to markups that retailers and wholesalers charge, and transportation and warehousing
fees. For examp, @ measures the margins earned by transport sectors in shipping and those
earned by wholesale and retailers in handling apples. Margins earned for handling imported apples
arecapturedbpy . Therefor e, | ocal appl! eadbdytemargis of t
earned from handling fresh, local apples and from handling processed apples (i.e., applesauce in
the example). The first is simply the value oftheeatrywh i | e t he secomd. i s ap
Local appl es 6 sghtrade enarging camize rcalctilated tasuthie ishare of Industry 2
out put derived from |l ocal apple inputs.-That i
added calculated in the prior step and divided hyhe manufacturing gross output. Mulgiimg

this by total margins earned from manufacturiag, and adding apple marging, , gives the

value of trade activities of the local apple sector.

These calculations are summarized in the following equations,

D& oadal Woadd & o (4.1-1)
0¢ OliiaE ®Qbo QR ® (4.1-2)
0 € WA QR a h (4.1-3)

where the sum dfocal Direct Sales, Local Processed Yfalueadded) andLocal Tradegives

the total value of the local food system as exemplified in this simplified example. In practice, there
will be many segments of the local food industry, but the same approach can be expanded and
applied to any system.
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4.2 Accounting for Seondary Transactions

Watson, et al. (2015) used an import substitution framework for estimating the-etacromic

impact of changes in local food purchases. The approach is based on a standard regional 10 table
as shown inTable 4.11, where changes ifocal spending give rise to changes in economic
leakages and accounts for all direct and indirect transactions in the provision of local foods.
However, the approach does not consider the mechanisms leading to the baseline estimate of a
local food systemany changes from this baseline. These are assumed as given.

Instead, attributing economic value to an existing industry requires a different impact modeling
assessment than what is generally considered in the literature (Watson, Cooke, et al. 2015, Wat
Kay, et al. 2015). Economic impact studies that use standard multiplier analysis are best used to
assess the economic impact of introducing new industry or economic activity to a region. Such
studies are generally undertaken before the new actiaitgeimtroduced. Alternatively, estimating

the economic contribution of existing and embedded industries should take into account how those
industries influence the channels of production in the local economy. Watson, et al. (2015)
develops a framework farndertaking such a study within the guise of local food based on an
import-substitution framework described in Cooke and Watson (2011).

Standard impact modeling is largely silent on measuring the economic attributes of import
substitution. This may be due part, to the historical focus on exports as a mode of regional
economic growth. Import substitution occurs when loeatiurced production is expended to
supply local demand in lieu of imports (Deller and Goetz, 2009). From a regional perspedive, thi
is consistent with the local foods movement, which seeks to expand local consumfiadlpf
sourced foods in place of that provided by the global food system.

Standard impact models take the current structure of the economy as a given, and asicinow

will this economy need to produce to generate some predetermined level of output in any given
industry or set of industries. A key assumption underlying these models, in the context of local
food systems, is that the share of purchases that comeofitaide the region remains constant.
However, from an import substitution framework, this assumption breaks down. Cooke and
Watson (2011) show that as a region becomes morecsialfit, economic impacts due to changes

in production become larger. By redug the transaction leakages out of the region, a greater
proportion of the transactions remain in the local region to recirculate to generate additional
expenditures (Little and Doeksen, 1968).

3 We use Miller et al. (2015) to derive baseline values of local food and Watson et al. (2015) to derive impacts from
changes in that baseline.
“ It may also behat this particular point drives some of the differences in views between proponents of local food
systems and neoclassic economics (Donald, et al., 2010).
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Cooke and Watson start with a restatement of the transadtibles shown inTable 4.11 as

technical coefficients. For each industry row in the transactions table, technical coefficients can be
calculated as the ratio of transactios,, to the corresponding row total,, as:

R O O O OO (4.2-1)
where®  — are the direct input or direct requirement coefficients. Rewriting equation 1 in

matrix form for all sectors provides,
'"E AE & AE n. (4.2-2)

TheA matrixisan 0 p 0 p matrix of all direct requirement coefficiends , while the
matrix | is an identically sized identity matrix. The direct requirement coefficients describe the
transactions among industries in the production of final goods and services.mdieix hdds a
particular interesting interpretation as the elementsrepresent the proportion of output by
industryj that is made up from input by industryfor numbered entries and by purchases of labor
and capital from households for entries subscriptithl c.

Solving equation 2 for Q provides:
"E A A (4.2-3)

The matrix € "A is often substituted with and denotes the Leontief inverse, named after
Wassily Leontief, the 20century economist who derived the mathematics underlying economic
multiplier analysis. The column sum of thematrix provides the multiplier effect of a change in
the corresponding industry output. It indicates the change in direct and secondaryidransact
necessary to supply an additional unit of the corresponding industry output.

Conventional multiplier analysis assumes thatAhmatrix, and hence, tHe matrix is fixed and
derives the total economic impact as:

YE EDR, (4.2-4)

where the Greeksyb ol del t a QampgXd em etce di mlyange in. o0 | n o
in the vector of export demandswill generate a change @ by a multiple ofL, thus the term

multiplier analysis. However, if industries and consumers change their purchasiagors, the

A matrix will change causing a change in thenatrix and the resulting multipliers. Hence, all
secondary transactions associated with a given level of output will also change accordingly.

Economic contribution analysis differs from convenal economic impact analysis.
Conventional impact assessments assume that an increase in final demand causes purchases within
the region scale up proportionately. TAematrix remains constant in the Leontief inverse.
Economic contribution analysis allows us to simultaneously recognize changes in total output
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produced in the region and corresponding changes in the underlying transactions, allowing
disproportionate changen total economic activity.

Equation 4.2-4 describes how an impact in any one sector or combination of sectors will impact
all other sectors of the economyatson, Kay, et al., (2015ppplied a simple modification
(Waters, Weber, et al.,, 1999 separate out the sector impacts by export base and import
substitution components. In their articWatson, Kay, et al., (201ppsits that the export base, or

base output, is all the direct and secondary transactions necessary to produce a gofeyukpue

for export. To that extent, the export base may be less than, greater than or equal to the value of
exports. Sectors with larger base output are expected to have a larger contribution to the overall
regionds economy.

Starting with equation 3)Vatson, Kay, et al., (2015)ake a simple modification by replacing the
N-vector of exports with ad 0 diagonal matrix of the export vectoin doing so, the vector
solution of equation 3 becomes@n 0 solution represented as:

"E EQD, (4.2-5)

where the hat symbol () denotes a matrix representation of the underlying vector. The diagonal
values of the) () matrix "Earethe direct effects of outpui.® Reading down the columns @&
provides the indirect and induced effects of the correspomditpyt infi8/NVhen compared to total
sector outputQ, the sector direct and indirect effects provide a measure of the extent that output
reverberates throughout the local economy to generate larger, ecandenynpacts.

Watson, Kay, et al. (2015how thatequation 4.25 allows output to be broken out into thettich
contributes to local consumption (import substitution) and that which supports exports (export
base). By comparing the export base output to import substation output, one carhasseent

to which the sector contributes to local consumption versus revenues through export sales. A
simple ratio is used.

Next, the analysis turns to estimating the impact of a change in local demand. Startiigakieh
and Watson (2011)he framewdk starts by specifying the matrix as a function of the technical
requirements matrip:

E & A . (4.2-6)

When the transactions table changes, the Leontief inverse will also change. In the context of local
processors purchasing more from local suppliers and fewer imports, one or mora\ahatex

5 This produces aii 0 matrix of zeros accept along the diagonal where diagonal values arecseesgponding
values of the vector elementsfin
8 Technically, it is the direct effect plus the own indirect effects, where thémwhinect effects are industry purchases
to themselves.
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coefficients, & , will increase, reflecting a greaterash of inputs being supplied locally. We state
without proof, that the change in all elements of the Leontief matrix will benegative, that is,
they will not become smallgiMiller and Blair 2009, pp. 569)This implies that the change in
multipliers will be nonnegative with an increase in local uses. The outcome is intuitive in that
retaining more economic activity locally, by reducing reliance on imported goods, will lead to
larger secondary effects for a given level of economic activity. In the-oytput literature, this

is referred to as economic deepeni@goke and Watson 2011)

When undertaking economic impact assessments of import substitution, it is important to
recognize that directing current production to local uses has an implicibfoast directing that

output to export§Conner, Knudson et al. 2008, Swenson 200% easy for a researcher to model

the economic impacts of local food sales from a farmers market and overlook that, by selling
through the farmers market, the growet dot sell the same produce through other channels. To
the grower, the net benefit is the price earned by selling at the direct to consumer price less the
price they would have earned selling through conventional wholesale chatmalsimilar vein,

when modeling the economic impact of local foods, the impacts should be net of the export value
of the local sales.

The export impacts of a change in output can be calculated as:
Y'EF E Vi, (4.2-7)

where,E is the baseline Leontief invers¥ T is the value of direct sales (in this case change in
export sales), and"EF is the vector of the total change in output required for generéirfinal

sales, including direct and secondagffects. Equation 4.27 is the standard expowbriented
econanic impact assessment where the Leontief matrix reflects fixed local expenditure patterns.
Alternatively, increasing local demand shifts the underlying relationships that underlie the
Leontief inverse. The impact of an increase in local demand, holdingtexgonstant, can be
estimated as:

YE E ¢, (4.2-8)

where’E is the modified Leontief inverse reflecting a greater share of industry and consumer
purchases of food imports being supplied by local produ&féﬁsjs the change in the valud o
output to local consumption adE is the vector of total change in output required for generating
V¢ in output.

7 One should also subtract out the costs of getting the praditbe farmers market and tirgests of manning the
store front.
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To estimate the net impact of increasing local uses by reducing exports can be fegndtimyn
4.2-7 andequation 4.28. Assumethere is no change in agniltural output and that an increase in
local consumption is afforded by an equal decrease in exports:

yed  Ver (4.2-9)
The net effects are calculated as combined impacts, or as:

"EA YE YEB E ¢ E er (4.2-10)
Substituting equation 9 fof F in equation 10 and simplifying provides:

"EA E E Ve (4.2-11)

The net effect diverting production from export sales to local uses, is the net change in the
multipliers times the value of goods diverted to local use.

4.3 Establishing the Basket of Goods

A fibasket of goodso that is repr eStudyrRegohb s ve of
local food system was constructed using a rtidtied strategy that included the incorporation of
USDA data on production and consumption, as well as regibaletholder input. USDA data are

from the March 2016 report from Lin, et al., and include information from: (1) Food Availability;

(2) LossAdjusted Food Availability; (3) Food Availability Data System; (4) Federal dietary intake
surveys; (5) Food IntakeéSonverted to Retail Commodities Databases; and (6) National Health
and Nutrition Examination Survey. We only report on the most recent of these dat&. 2006

basket of goods is important for identifying what the region provides to the local foothsgste
terms of consumer goods as well as to aid in estimating the respective changes in land use
necessary to increase the supply of locally produced foods. It is also noteworthy that considerations
were made for the diversity of agriculture in regardshanges in land use. For example, land
used for corn and soybean production may not be suitable for blueberry production, and increases
in production from apple orchards may need to cluster around existing apple production to enable
necessary economies agde.

Our first step to establish the baskétgoods was to identify the typical amounts of annual US
consumption of fruit and vegetables. The USDA, ERS reports that US consumers, on average, eat
about 246 pounds of fruit (fresh and processed), 275d¢sonfhvegetables (fresh aptbcess), and
94 pounds of grains (mostly processed) annually (Lin, et al., 2016). Values for the most common
of these are presentedliable 4.32, as well as their relative shares of the total food item consumed
(i.e., fruit, vegetable, or grain). Since the consumption data are based on niN@halurveys
and estimations, it is important to point out that some level of regi@ngition is likely to occur
that is not captured in the table below. Additionally, some fooasitare not produced in the region
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due to environmental inputs. For example, just over 50 percent of fruits consumed annually

(bananas, orange, other citrus, and tropical) are not produtieeiStudy Region

Food item Pounds per yea % of categorical consnption
Total fruit 246.2 -
Apples (total)* 52.4 21.3%
Bananas 24.1 9.8%
Berries 10.1 4.1%
Grapes 17.7 7.2%
Melons 18.4 7.5%
Oranges (total)* 83.4 33.9%
Other citrus 11.3 4.6%
Stone fruit 8.6 3.5%
Tropical fruit 11.6 4.7%
Other 8.5 3.5%
Total vegetables 274.9 -
Broccoli and cauliflower 8.4 3.1%
Carrots 7.4 2.7%
Celery 3.7 1.3%
Cucumbers 3.7 1.3%
Lettuce 16.1 5.8%
Onions 10.4 3.8%
Other brassica 5.6 2.0%
Other leafy 0.8 0.3%
Green peas 6.6 2.4%
Peppers 55 2.0%
Potatoes 75.7 27.5%
Snap beans 5.6 2.0%
Sweet corn 18.1 6.6%
Tomatoes 85.7 31.2%
Other 21.5 7.8%
Grains 94.2 -
Corn 9.8 10.4%
Wheat 68.7 72.9%

Table 4.3-2. Mean US Fruit & Vegetable Consumption

* Includes juice and nojuice

Source: Lin, et al., (2016); Converted from daily grams to pounds per year.

Table 4.33 compares regional production with regional demand of the key basket of goods. Data

for Table 4.33 include the USDA Farm Service Agency (FSA) Crop Acreage Data fbb 20
(column 2- planted acres) and weighted average yield from USDA NASS (coluva. yield
Ibs./ac) to examine what the region produces annually. Column-dapga availability, measures
the percapita availability of local production per person asdcomparable to perapita

consumption (restated in column 5 fromable 4.32) .

The

regionos

t o-t al

capita), total vegetable yield (41.2 Ibs. jgapita), and total grain yields (1,760 Ibs.-papita),
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represent about 6.9 perd, 15.0 percent, and 1869.0 percent ofrdggons total consumption
respectivel}’ However, it is important to point out that this does not imply that all the fruit,
vegetables, and grains produced in the region are consumed in the region. For ekernpals,
majority of the regionds grain is |likel-y expo
food consumption. Anot her example is the regi
directed to export markets. Rather than measure whapied locally for consumption, per

capita availability represents a baseline comparison of the @sgeamrent production levels

relative to the estimated total fruit and vegetable consumption.

Planted Ave. Yield Percapita  Consumption :
Food ltem Acres (Ibs./ac) avail. (Ibs.) (Ibs.) Proportiort
Total Fruit® 17.0 246.2 6.9%
Apples 5481 21,492 9.1 52.4 17.4%
Blueberrie$ 2246 4830 0.8 1.9 44.3%
Cherrie$ 2868 5313 1.2 1.6 13.9%
Grapes 7274 9408 5.3 17.7 29.9%
Peaches 1003 7148 0.6 6.7 6.5%
Total Vegetables 41.2 274.9 15.0%
Asparagu$s 1552 2120 0.3 1.6 15.9%
Bean§ 4525 5300 1.9 5.6 33.0%
Cabbagé 2069 26,859 4.3 7.9 54.5%
Sweet Corfi 3322 8811 2.3 18.1 12.5%
Cucumbers 4617 19,200 6.9 3.7 187.7%
Peas 7277 3860 2.2 6.6 32.8%
Potatoes 6019 34,067 15.9 75.7 21.0%
Radishe$s 3023 6750 1.6 0.5 316.4%
Squash 1329 21,200 2.2 4.4 49.6%
Tomatoes 2880 16,813 3.8 85.7 4.4%
Grains 1760.2 94.2 1869.0%
Corn 3,945128 5467 1725.4 9.8 17,662.6%
Wheat 105805 4110 34.8 68.7 50.7%

Table 4.33. Representative Basket of Goods

Note: food items presented represent about 93% of total fruits and vegetables produced in region.
a. Hypothetical value; considers if all production went to local consumption, shows what % is met.
b. About 65%f fruit consumed cannot be produced in the region, e.g., oranges and bananas.

c. Based on USDA ERS food availability data and may not accurately reflect actual consumption.
d. String beans are used for annual consumption data.

e. Does not include comrain for human consumption.

Source: Lin, et al., (2016); USDA, ERS (2014); USDA, FSA (2016); USDA, NASS (2016)

8 These values represent about 93% of planted acres in fruits and vegetables, and we used 12.9 million as the
estimated regional population.
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In the last step of the establishment of the basket of goods, we incorporated regional stakeholder
feedback to verify which goods should beluded as part of the expansion assessment. There are
two important practical considerations that emerged from this process that will also impact
potential regional policies going forward. First, anecdotal evidence from individual stakeholders
provided suport for the approach used to construct the basket of gbbdsdata in Tabld.3-3
(especially the hypothetical AProportionso va
gaps for specific commodities. For example, there is a high demalodddly produced tomatoes
(Andrew Lutsey, Ceounder and CB of Local Foods, personal communications, February 23,
2016) , but the regionds current capafalithaty c an
was produced was also made availablddoal consumption (Lin, et al., 2016; USDA, ERS, 2014;
USDA, FSA, 2016; USDA, NASS, 2016). Another example is cucumbers, where demand for
locally produced cucumbers is steady but not necessarily adversely affected by short supply (Irv
Cernauskas, Ownaperator of Fresh Picks, Personal Communications, April 29, 2016). This may
also be reflected by the current capacity. Discussions with local stakeholders provided a level of
granularity that is otherwise missed in the consumption and production data Eboegample,
consumers are demanding locally produced goods that are largely off the radar for statistical
reporting agencies. Mushrooms are an excellent example, where demand for locally sourced
mushrooms exist, but no data exist that tracks the volumeloe of mushroom production
(Andrew Lutsey, Cdounder and CPB of Local Foods, personal communications, February 23,
2016). Another example, are different varieties of lettuce which some producers have moved from
California to theStudy Regiorto produce but production is sporadic (Irv Cernauskas, Owner
operator of Fresh Picks, Personal Communications, April 29, 2016). While these examples cannot
be effectively accounted for in the basket of goods, it will highlight important considerations for
future research.

4.4 Measuring Land Use Change and Capacity

In this section, we discuss the approach for measuring the shifts in land use as they relate to
increasing local food production. We begin by aligning the basket of goods to IMPLAN sectors
and allocate aes to specific commodity classes that are more delineated than that of the IMPLAN
model. That isthe IMPLAN vegetable and melons output, for example, is broken out into acres

of the respective commodities that make up the IMPLAN category. This allotesdetermine

the change in acres of production by commodity for a given change in vegetable and melon output,
based on average yields per acre and assuming all respective commodities change proportionately.
We follow this by reviewing the present statdaofd use in the region and consider what is being
produced and how production of particular goods may cluster wregibns within theStudy

Region
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An important question regarding changes in local food production that was raised by Swenson
(2010) and Hghlighted above ir2.1 Economic Framework for Local Food Systewhses a
particular region have the ability to meet the desired production capacity in terms of local foods?
Revisiting Tablet.3-3, we can see that if all that was produced in the regjeyed in the region,
conceivably about 7 percent total fruit consumption, 15 percent of total vegetable consumption,
and 100 percent total grain consumption could be°rhtetwever, as also pointed out in section
2.1and in4.3 the relative proportions different foods produced must also be considered. For
example, the region produces more of some commodities than local consumers can consume. For
instance, if all the production of corn (17,663% of total local consumption), radishes (316%), and
cucumberg188%) were made available locally, this would dramatically exceed the average per
person consumption of that commodity. On the other hand, wheat (51%), peaches (7%), and
tomatoes (4%) would only account for a small proportion of the total consumptiamjfagethat

were produced in the region remained local.

Another relevant consideration in thinking about changes in production is the allocation of land
for production, as each commodity produced requires different quantities of land for a given unit
of output. Here, the established basket of goods and the current production activities related to
each good provides some examples. To produce one pound of apptpipern theStudy

Region about 605 acres are needed (i.e., 13 mill people/21,492dbsicpe = 605 acres). To
produce one pound peapita in the region of blueberries, about 2,692 acres are needed. While
this consideration is relevant, it is also important to point out that not all land is well suited for all
types of food production. Fexample, land used to produce corn may not be well suited to produce
blueberries (at least not without costly adjustments), and vice versa. The established basket of
goods gives some guidance in terms of opportunities for changes in production, inforamatio
support services necessary when reallocating suitable land for specific production.

4.4.1 Present State of Agricultural Land Use

With the aid of the next series of figures, the distribution of crop production Bttty Region

is discussed in gater detail. The motivation of this discussion is to provide relevant considerations
as to where increases in particular crop production may likely need to occur due to the presence of
other similar crops, and to identify potential opportunities to shiftent land use. The presence

of similar crops is relevant in the context of providing potential cost savings by sharing of resources
in a given area (economics of scale), as well as assumptions regarding suitable land for particular
crop production. Fon@mple, consider blueberry production. For the purpose of produtifts) s

% Recall that this accounts for about 93% of allfammal food production; therefore, the percentages for total fruit
and vegetable production are slightly higher, likely 7.4% and 16.0% respectively.
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we assume it is more likely that land suitable for blueberry production is close to where other
blueberry production already occurs. This same assumption is applied tcrotber

Figure 4.4.11 shows the complete spectrum of the USDA Cropland Data Layer (CDRPfit,
indicating developed areas in grey and the combination of farmed arfdmaad lands through

a spectrum of colors (USDA National Agricultural Statistics ®erCropland Data Layer 2016).

The USDA Cropscape (Han et al. 2014) application isolates some 83 crop/use categories and
provides significant granularity for isolating regions where key commodities are being produced.
However, estimates of crop acres basadhe CDL are subject to several limitations. First, the
spatial granularity for identifying plots of land is limited to just under % of an acre. Therefore,
small plots of crops measuring less than a quarter acre square may not be identified in the CDL.
Additionally, the cropland measures are derived from satellite imagery, and have some precision
shortcomings in determining both the size and the specific crop on the fields. In some cases, very
small plots may be misidentified. Finally, CDL estimatesotéitacres rely on pixel counting and

are largely suspected of unekstimating total acreage of any one commodity. Hence, aggregated
acreplanting estimates are largely unreliable. Regardless, the CDL is a valuable resource for
assessing sutegions withn the largeiStudy Regiorwhere similar and/or identical commodities

are being produced, and gauging the broad extériand usage dedicated to commodity
production.

Cropland Layer

Figure 4.4.11: USDA Cropland Data Layer
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Table 4.4.12 shows the estimated numberasfres by commodity/land use category, sorted by
most acres to least acres. Evident is the prominence of corn and soybean acres, both of which are
common in a corn rotation. Nefarm acres, including forests, wetlands and developed space make

up a sizable lsare of total acres. While it may be tempting to think of these as potential land
resources for local food production, we should recognize that such fields might be protected or
serve economic needs that dictate their current uses.

Value Category Pixel Count  Acreage | |Value Category Pixel Count  Acreage
1 Corn 18,830,167 4,187,728 207 Asparagus 2,247 522
5 Soybeans 12,873,321 2,862,958 27 Rye 2,332 519

141 Deciduous Forest 5,094,978 1,355,491 76 Walnuts 2,318 516
176 Grass/Pasture 5,744,674 1,277,585 56 Hops 1,215 A0
122 Developed/Low Intensity 5,585,455 1,242,175 229 Pumpkins 1,452 323
121 Developed/Open Space 3,771,345 838727 245 Celery 1,197 266
122 Developed/Medium Intensity 2,400,589 533,878 226 Dbl Crop CatsfCorn 1,153 256
190 Woody Wetlands 1,790,429 398,182 4 Sorghum 1,126 250
124 Developed/High Intensity 1,076,953 239,509 220 Plums 1,101 245
111 Open Water 985,271 219,141 219 Greens 1,041 232
36 Alfalfa B16,387 137,081 77 Pears 1,034 230
195 Herbaceous Wetlands 457,979 101,852 49 Onions 906 202
24 Winter Wheat 422,423 93,945 54 Tomatoes 624 129
131 Barren 154,716 24,408 221 Strawberries 550 122
13 Pop or Orn Corn 125,280 27,802 58 Clover/wildflcwers 377 =
37 Other Hay/Non Alfalfa 114,637 25,495 14 Mint 362 21
69 Grapes 91,858 20,429 22 Spring Wheat 316 70
152 Shrubland 70,539 15,655 205 Triticale an2 &7
62 Apples 69,235 15,298 21 Barley 281 63
66 Cherries 52,714 11,723 249 Gourds 220 51
1432 Mixed Forest 51,742 11,507 29 Buckwheat 222 49
57 Herbs 47 687 10,605 6 Sunflowers 220 49
12 Sweet Corn 43,906 9,765 254 Dbl Crop Barley/Soybeans 209 47
142 Evergreen Forest 42,676 9,491 241 Dbl Crop Corn/Soybeans 131 29
61 Fallow/Idle Cropland 28,24 65,281 224 Vetch 103 22
242 Hueberries 28,084 6,246 60 Switchgrass 94 21
53 Peas 23,049 5,126 29 Millet 53 12
28 Qats 21,572 4,795 41 Sugarbeets 51 11
59 Sod{GrassSeed 20,946 4,658 223 Apricots a1 7
43 Potatoes 19,081 4,244 240 Dbl Crop Soybeans/Cats 14 3
225 Dbl Crop WinWht/Com 11,389 2,533 250 Cranberries 12 3
243 Cabbege 9,919 2,206 11 Tobacco 3 1
47 [Dry Beans 7,680 1,708 206 Carrots 3 1
50 Cucumbers 6,976 1,551 247 Turnips 3 1
26 [bl Crop Winwht/Soybeans 6,258 1,414 74 Pecans 2 0
48 Watermelons 5,903 1,313 214 Broccoli 2 0
67 Peaches 5,234 1,186 236 Dbl Crop WinWht/Sorghum 2 0
216 Peppers 5136 1,142 31 Cancla 1 8]
70 Christmas Trees 3,609 203 92 Aquaculture 1 0
44 Qther Crops 3,509 200 227 lettuce 1 0
222 Squash 2553 790.2 237 Dbl Crop Barey/Com 1 0

Table 4.4.12: USDA 2014 Cropland Data Acre Estimates

To better understand the dispersal of commodity production, the next graphs break out maps into

specific commodity typed-igure 4.4.13 shows land use for oats, corn, wheat and soybeans and
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all rotatons that entail some combination of the&s evident, most farm acres are represented in
these crops. We might further notice that these row crop acres bump up against the developed acres
represented by the grey regions. This may be significant onceleangithe grower opportunities

to enter local foods value chains, as acres currently producing agricultural output may be more
pertinent to local foods consideration.

Row Crops (Oats, Corn, Wheat, Soybeans & Rotations)

Figure 4.4.123. USDA Cropland Data Layer of Oats, Corn, Wheat, Soybeans and all
assocated rotations

Figure 4.4.14 shows only vegetable categories of the USDA CDL and contrasts significantly from
Figure 4.4.13 in that few points of color exist. However, careful inspection shows that areas of
relatively intense vegetable production exist in theC&&inty region. In particular, Kankakee
County in lllinois hosts specific regions of intense potato production andtarsai of pepper
production. Potato production also clusters in Pulaski and Marshall Counties in Indiana, while
cucumbers are common around Sea@ounty. That is, there appears to be a feature in the
agricultural landscape that appears to favor regibsgeacialization in vegetable production. Other
clusters also appear. Pea production distribution is systematically located around La Salle and Lee
Counties in lllinois and Walworth County Wisconsin, while acres in Cabbage and Dry Beans
cluster in Kenoshand Racine Counties Wisconsin.

A couple of reasons may explain these clusters. First climatic and soil conditions may be primed
for specific commodities in specific regions. This may go a long way toward explaining the clusters
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of peppers, tomatoes ancegs in Southwestern Michigan. Second, regional synergies in
production, processing and marketing may encourage clustering. Here, built human and physical
capital can contribute to regional expertise in key commodities that, in turn, generate regional
compaative advantage in those commodities. By clustering equipment, storage, grading and
processingcosts can be spread over more acres and inputs and technical expertise can be better
specialized reducing grower costs. Comparative advantage relates to lovsumer prices,
greater producer profitability, and greater regional vitality. As a counter example, it appears that
diverse pockets of vegetable production exist in Kosciusko and Elkhart Counties Indiana, where a
broad mix of vegetable crops are scattieabout the landscape. Finally, it may be instrumental to
note that the three Michigan Counties appear to have the largest amount of diversity in vegetable
production, most likely taking advantage of the combined benefits of scale in acres devoted to
vegdable crops and microlimatic conditions that make this an ideal region for growing
vegetables.

Vegetables

Jefferson Waukesha #Milwaukee

Racine,
Walworth :

Kenosha

Lake <

DuPage’ | Cook:

Winnebagoy |- Boone McHenry

Van Buren

St. Joseph Elkhart
LaPorte
K Marshall
Sand Kosciusko

Pulaski

Iroquois

Figure 4.4.14: USDA Cropland Data Layer of assorted vegetables

The last crop category to consider is that made up of grapes, berries and cranberries,fand t

and nuts. In general, most of the grape, berry and tree fruit production appears to be clustered in
the three counties making up Southwest Michigan. Here, apple, peach, grape, walnut, cherry and
blueberry production share space with other creptewed earlier. However, even within this
confined space, there appears to be distinct regions of specialization. Though difficult to discern
in Figure 4.4.15, thereexist distinct bands of significant commodity clusters that indicate some
degree of reginal specializations. All Michigan counties have scatterings of each of these

commodities, but also distinct regions of specialization. Van Buren has areas almost exclusive to
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blueberry production, and regions of mixed apple and cherry orchards. Beruaty Gas a large
region of near exclusive grape production, while Cass County has mixtures with pockets of clusters
throughout.

Outside of Southwest Michigan, few clusters seem apparent. The exceptions are Waukesha and
Jefferson Counties in Wisconsin whithave sporadic areas of apple production. Also, grape
production appears to be widely distributed West of the eastern border of Cook County, lllinois,
while to the East, widespread blueberry production occurs. Walnut production tends to correspond
with areas of grape production.

The absence of uniform distribution of commodity production inShely Regiorsuggest that
economic and potential physiological forces give rise to clustering of agricultural production. This
specialization underpins the conventional U.S.-&@pd system and has created efficiencies that
contributed to the U.S. exhibiting the lowest exglisire shares on food (Mahapatra 2014). It is
also faulted for generating inequality (Allen 2010), environmental degradation (Feenstra 1997),
and the loss of social cohesion (Hinrichs 2003).

Grapes, Berries and Tree Fruit/Nuts

Jefferson Waukesha Milwaukee

Racine,
Walworth
Kenosha

Lake. <

DuPage’ #Cook:

Winnebago + Boone McHenry

TR

Ogle

Kendall St Joseph Elkhart

LaPorte

Marshall

Starke

Kosciusko

Pulaski

Iroquois

Figure 4.4.25: USDA Cropland Data Layer of Grapes, Berries ad Cranberries, and Tree
Fruit and Nuts

As the next two maps show, there exist land resources Bttity Regiorthat may be allocated
to agricultural uses. However, we urge caution when interpreting fhigsee 4.4.16 shows plots
of land that are currgly not developed and not used in farm production. At first sight, the green
areas inFigure 4.4.16 may appear as opportunities to enroll acres in local food production.
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However, as evident, much of this land follows water features and make up weblahdset
protected under Section 404 of the federal Clean Water Act, and applicable state laws. Other plots
may entail state, county and municipal parks, private land under conservation easements, and
private forests. That is, the opportunity costs of caimg norrfarm and nordeveloped plots to
agriculture is not necessarily zero, but such plots serve economic and social benefits that may
hinder their conversion to agricultural uses.

Alternatively,Figure 4.4.17 shows farmland that is currently in pagtwr in various fallow states.

The use of fallow land may be restricted due to NRCS restrictions under the Conservation Reserve
Program. Pastureland may posit economic returns to owners for ranch and livestock operations.
Hence, recruiting them for cropqmuction necessarily preempts their use for livestock operation.

In mass, this will adversely impact local and conventional livestock operations. The green
highlighted region irFigure 4.4.17 indicates grass or pasturelands, while a small count of fallow

or idled cropland is shown in olive. Aside from S&kounty, Indiana and parts of Michigan,
fallow acres appear to cluster around developed acres giving some opportunities for local food
expansion and neighborhodelrel agriculture. However, each lo@ati must be vetted against
zoning laws and other ownership and neighborhood interests.

Non-Farm, Non-Developed Lands
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Figure 4.4.16: USDA Cropland Data Layer of nonfarmed and Non-Developed Lands
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spatial distribution of production throughout tBeudy RegionLocal food systems by necessity

are systems of diverse agricultural production. &t to suggest that specialization cannot take
place, but rather the scale of specialization
food system. Because the fAlocal o in |l ocal f oc
loca food must come from some defined radius from the point of consumption. Smaller scales of
operations engender niche marketing opportunities and are often required for commanding higher
prices necessary to compete against lagde processors and handlénat compete on low cost

value propositions (Martinez, Hand et al. 2010).

Figure 4.4.27: USDA Cropland Data Layer of lowintensity use Farmland

Local food systems also tend to favor fresh produce over processed foods, where, along ideological
grounds, local food is an escape from the conventional food system that is seen as regulated by
corporations. It is also a venue to healthy eating, whereridameconsumers are increasingly
realizing shortcomings in both personal habits and increasing processor use-ratunah
ingredients. From practical grounds, modern food processing is avdiigime, lowmargin

industry that relies heavily on economidssoale in operations. Local food largely bypasses the
processor stage with greater emphasis on home preparation. This is not to suggest there is little
room for processing and vahaelded activities in local food systems, but rather that such efforts
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