
 

 
 Supported by:  

 

The Chicago Local Food System: 

An Economic Assessment 

 

 

Michigan State University  

Product Center Food-Ag-Bio 

Center for Economic Analysis 

 

Steven R. Miller 

and 

John T. Mann 

 

September 2017 

 

 

 

 

 

 

 

 

The Chicago Local Food System Study is funded by Food:Land:Opportunity 

 

 

Funded through the Searle Funds at The Chicago Community Trust, Food:Land:Opportunity is a collaboration 

between Kinship Foundation and The Chicago Community Trust. 



  

         2 

 
 Supported by:  

Contents 
1. Introduction  ...........................................................................................................................3 

2. Background ...........................................................................................................................4 

2.1 Economic Framework for Local Food Systems ..............................................................4 

2.1.1 Economic Measurement Philosophies ..........................................................................7 

2.2 Local Foods from an Input-Output Model Perspective .................................................8 

3. Data ........................................................................................................................................9 

3.1 Study Region .................................................................................................................. 11 

4. Methods and Procedures ..................................................................................................... 12 

4.1 Estimating the Baseline Local Food System Values ..................................................... 12 

4.2 Accounting for Secondary Transactions ....................................................................... 15 

4.3 Establishing the Basket of Goods .................................................................................. 19 

4.4 Measuring Land Use Change and Capacity ................................................................. 22 

4.4.1 Present State of Agricultural Land Use ..................................................................... 23 

4.4.2 Modeling Methods for Production Shifts ................................................................... 31 

5. Analysis ................................................................................................................................ 32 

5.1 Characteristics of Local Food Producers ...................................................................... 33 

5.2 Characteristics of Local Food Consumers .................................................................... 37 

5.3 Local Food System Economic Value ............................................................................. 39 

5.4 Baseline Local Food System Values .............................................................................. 43 

5.5 Changes in Local Food Demand .................................................................................... 47 

5.6 Simulations of Changes in Local Food Demand and Land Use ................................... 49 

6. Summary and Conclusion ................................................................................................... 59 

References................................................................................................................................ 67 

 

  



  

         3 

 
 Supported by:  

1. Introduction 
This project is initiated by Openlands, a metropolitan land conservation organization, and is a joint 

collaboration of Fresh Taste, the Chicago Metropolitan Agency for Planning, and the Center for 

Economic Analysis at Michigan State University. It is motivated by three needs. The first is to 

develop cost-effective, credible and replicable economic measures of Chicagoôs local food system, 

defined for the purposes of this study as 38 contiguous counties around the Chicago Metropolitan 

Statistical Area, and henceforth referred to as the Study Region. The second is to understand the 

economic implications of production and consumption patterns of the regionôs local foods and the 

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 foods for the Study 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 locally-sourced 

foods within the Study Region, and assuming the following: 

a. There exists unmet consumer demand at current prices; 

b. Farm-producer expenditures vary between conventional and conservation 

practices; 

3. Determine the necessary changes in land use, within the Study Region, should local food 

production in the region increase by 10 percent 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. Farm-producer expenditures vary between conventional and conservation 

practices. 

 

This report is laid out in the following fashion. In the Background section, 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 which local food systems have 

been broadly measured, via input-output modeling. In the Data section, we discuss our sources of 

data and frame the Study Region. This is followed by the Methods and Procedures section in 

which we discuss the specific input-output 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 

Analysis section 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 conclude the report in the Summary and 

Conclusion section 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 of unresolved challenges that impact the framework, results, and policy 

implications of studies focused on such systems. This examination of the Study Region is not an 

exception, as the two major hurdles encountered include defining the local food system and the 

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 be measured. 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 from one of 

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 in a regionôs farmers markets and consumed in 

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 Mansury, 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 outside the scope and interest 

of a particular study but are considerably less costly to implement. For example, regional Input-

Output (IO) models may include fresh and processed local foods as well as a range of consumers 

(e.g., households, government, and non-governmental organizations) within a single measure. 

While IO 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 sales.  

 

What follows in this background section is a brief discussion about the challenges of measuring 

local food systemsðnamely defining what a local food system is; some of the pitfalls that need to 

be addressed when considering the local food ñsystemsò approach; and recent efforts to overcome 

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 the type of products 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. 
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Alternatively, imposing a restrictive definition 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 based strictly on geography ï ñless 

than 400 miles from its origin or within the state which it was producedò (Martinez, et al., 2010).1  

However, consumers have varying definitions as to what they perceive to be local food that depend 

on attributes beyond geography (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 vs. grains, or by who is producing the good, e.g., small vs corporate producers. 

While geography is relevant, this 2008 definition did not resolve the underlying issues, and there 

remains no consensus as to what a definition of local food should encompass (Martinez, Hand, et 

al., 2010). With different stakeholders placing different attributes 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 seeking 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 concept may overlook 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 be that restricting local food 

measures to a one-size-fits-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 the local food system. For example, consumersô perception of what makes 

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, Nurse, and 

McFadden (2010) delineate the regional context consumers place on local foods from that of 

regional foods. They used a national, web-based survey of consumers, where consumers identified 

ñlocal foodsò as those largely produced within 50 miles or within the county of purchase. They 

further identified ñregional foodsò as those that were produced within up to 300 miles from place 

of purchase or those produced in the state.  

 

                                                             
1 In the administration 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. 
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Figure 2.1-1: Conceptual Space of Local Foods 

 

Three important economic considerations 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 self-supply; 2) the extent to which minimally-processed 

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; McFadden, Conner, 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 

opportunity 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 goods compared to others, and this means that 

depending on the region, the selections, and potentially per-capita volume, of locally produced 

goods will likely differ and be impacted by season, environment, and other resource 

considerations. Classic examples are banana and citrus fruit consumption in the Midwest. 

Combined, these fruits account, on average, for about half of all fruit consumption, but citrus fruits 

are primarily produced in four states, Arizona, California, Florida, and Texas, while bananas are 

primarily imported from tropical regions (Lin, Buzby, et al., 2016;USDA Economic Research 
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Service 2014, 2015). Therefore, the makeup of local fruit available in southern states like Florida 

or Texas would look very different from those in Midwestern states, like Illinois 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 restricted the 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 

contribution to a local economy that intermediaries can provide, thus justifying expanding the 

definition of local foods to include value-added products that may span beyond the traditional 

farmerôs markets venues. Similar findings have also been reported by subsequent studies 

(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. These may include 

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). In this, ñlocalò may afford a higher margin value proposition for growers 

that enable them to profitably operate on disjointed and small plots of land. Such urban and peri-

urban, small-plot operations have real socio-economic implications toward building workforce 

experience of disadvantaged populations, 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 locally-sourced foods. This has significant implications to those involved in 

the local food markets, but also to the broader economy. From an economic perspective, importing 

foods from outside the region represents an outflow of wealth from local residents. This is 

sometime referred to by the ñleaky bucketò metaphor. That is, a $1 apple imported means that 

someone outside the community has increased 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 services, thereby, 

plugging the leak in the bucket. Conceptually speaking, one would expect that retaining more 

dollars by self-supplying the goods consumers demand generates wealth in the local economy. In 

other words, the economic goal is to retain local consumersô dollars in the local economy as long 

as possible. As simple as this concept appears, it overlooks real-world 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 import 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 co-locate with other similar producers. Agglomeration effects take many forms 

including the transference of knowledge through a mobile workforce, networks and technical 

consultants. Extension educators at US land-grant universities may specialize in certain 

commodities, but be grounded by the geographic space they can cover. Such shared resources are 

most efficient when co-located, implying that specialization can increase the overall economic 

health of a region. However, specialization may run counter to the diverse demands of local food 

systems, where a broad spectrum of goods must be co-generated 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 that some commodities 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 attributes is reached. 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 

them a 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 

consumer purchases. 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 farmerôs markets but do not increase their overall consumption of tomatoes, then 

fewer tomatoes will be purchased from conventional channels (Jablonski, Schmit et al. 2016). 

While the increase in purchases at farmerôs markets has a positive impact on the local economy, 

there would be a corresponding negative impact on the broader 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 Input-Output 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 association with local food production. These may include 

direct to consumer sales reported by farms or sales at farmersô markets. Such specific transactions 

may overlook a much larger component of local food systems. According to Low, Adalja, et al. 

(2015), non-direct to consumer channels may make up a substantially larger share of local food 
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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, Gómez, and DiGiacomo 2010, King 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 accounting of all transactions underlying an economy.  

The use of IO models to address economic questions about local foods systems have been applied 

in a variety of frameworks, from specific definition of local foods, e.g., farmerôs markets, to very 

broadly defined, e.g., all locally-produced 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., 2015). The primary benefit 

of IO 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 economic effect of the system in 

question. Further, IO models can be restricted to what a defined 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 IO model for establishing baseline estimates 

of the size of the local food system. Watson et al. used a regional IO model to estimate the 

contribution of the local food system to the local economy. Both approaches have relevancy, as 

Miller et al. establish the direct 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 sources were developed and used in this analysis. First, IMPLAN Pro 3.1 (IMPLAN 

Group LLC 2015) and the regional data provided by IMPLAN, LLC, was the primary source of 

analytical data for modeling the 38-county local food baselines and for undertaking the local foods 

contribution analysis. County-level IMPLAN data sets were purchased for Illinois, Indiana, 

Michigan and Wisconsin for 2013. IMPLAN employs the Bureau of Economic Analysis 

Benchmark Input-Output accounts, which are updated and regionalized to the corresponding 

modeling region using regional data provided by the Bureau of 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 

Commerceôs County Business Patterns (U.S. Department of Commerce 2015) provides counts of 

establishments by county, but provides very limited indication of the size of operations in terms 
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of payroll or employment. Economic Census data were limited to metropolitan divisions 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 used (USDA National Agricultural Statistics 

Service Cropland Data Layer 2016). This raster data map was collected for the 38-county region 

with spatial granularity of just under ¼ of an acre. The Cropscape data file has limitations in that 

it is a raster (or image) file with fields identified through infrared satellite sensing. Hence, it is 

representative, but not an accounting-accurate 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 2015), which 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 county. In addition, the USDA ERS Food 

Availability (Per-capita) Data System (USDA Economic Research Service 2015) was used in 

conjunction with updated USDA reports to determine aggregate demand for food commodities, 

adjusted for losses.  

 

The USDA Census of Agriculture County Profiles data (USDA 2012) were also utilized in this 

project. These reports provide county-wide estimates of sales by broad commodity classes, valued 

at the farm-gate. The reports, like the underlying data, can be restrictive in that the National 

Agricultural Statistics Service often suppresses county-level 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 and berry estimates at the county level.  

 

Acres planted to commodities were derived from the USDA, Farm Service Agency (FSA). Crop 

Acreage Date (Farm Service Agency 2016) may be more comprehensive than Ag Census statistics. 

However, there are limitations. The Crop Acreage Data is collected from producers participating 

in certain USDA programs, such as direct and county-cyclical payment programs and the Average 

Crop Revenue Election (ACRE) programs. Other programs may apply, but participation in such 

programs requires 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 the five-year Ag Census. The omissions 

may lead to biased estimates, as smaller producers may perceive that the time-cost and regulatory 

costs of enrolling in such programs exceed the expected benefits. For larger producers, the time 

costs can be spread over more acres, where the number 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 

several data sets can improve oneôs overall assessment of the food production environment in the 
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Study Region. While more labor intensive, we believe this strategy provides a more holistic view 

of the local food system in question. At the same time, we also recognize the data limitations.  

 

3.1 Study Region  
The Study Region is comprised of 38 counties making up an extended region around the Chicago 

Metropolitan area and spans Illinois, Indiana, Michigan and Wisconsin (Figure 3.1-1).2 As such, 

the region entails both the urban areas that make up the Chicago-Naperville-Elgin, IL-IN-WI 

Metropolitan Statistical Area that comprises 14 counties in three metropolitan divisions and the 

surrounding rural landscape. The rural landscape is largely viewed as the agricultural production 

region, but this should not be taken as the sole source of agricultural production. Using high-

resolution satellite images, Taylor and Lovell (2012) mapped food production in central Chicago, 

finding widespread distributions 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 of planted gardens 

increases with distance from the city center.  

 
Figure 3.1-1. Modeling Region  

 

Eight of the counties are densely populated and make up the core Chicago-Aurora-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 steeped in agricultural production. The 

                                                             
2 While the specific geographic definition (i.e., the 38 counties) of the relevant region is somewhat ad-hoc, 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, therefore, possible that 

neighboring counties to the Study Region also contribute to its local food system. 

Study Region 
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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 of agricultural production and processes, and exchanges goods with 

consumers and other producers within and outside of the Study Region. At its widest, the Study 

Region spans about 300 miles, but all points are within about 160 miles of the central city in Cook 

County. The 14 counties that make up the Chicago CBSA is home to 9,928,312 residents, and the 

population of the 38-county region making up the Study Region is estimated at just over 13 million 

persons (U.S. Census Bureau 2015). To get a perspective on total food-related expenditures in the 

region, the USDA estimates that the average 2014 per-capita at-home and away from home food 

expenditures is $4,576 (also based on 2014 prices). This suggests that residents in the Study 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 tend to be 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, IO models have limitations 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 grown by a small 

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 single annual metrics underlying IO 

models. As the ambition of self-sufficiency in local foods is hindered by consumer demand for 

foods in the offseason, IO models are not able to resolve such growing-season restrictions in 

supply. Finally, regional IO models are estimates 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 estimated 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 consumption. To 

understand its importance, consider the representative input-output, transactions table in Table 4.1-

1. This representative input-output table has N=3 sectors representing different industries of the 

regional economy (for example, manufacturing, trade, services). 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, the row-sum of intermediate transactions and final 

demand provides gross expenditures and the column-sum of intermediate transactions and gross 

income (value added) provides gross payments. The system represents a double-entry social 
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accounting system where gross expenditures should equal gross payments (generally termed 

output). 

 

  Intermediate Purchases 
Consumption Exports 

Output 

  1 2 3  

Intermediate 

Sales 

1 z11 z12 z13 c1 x1 q1 

2 z21 z22 z23 c2 x2 q2 

3 z31 z32 z33 c3 x3 q3 

Income y1 y2 y3  x4 Y 

Imports m1 m2 m3 m4  m 

Outlays q1 q2 q3 C X Q 

Table 4.1-1: Representative Input-Output Table 

We use the following example from Miller, Mann, et al., (2015) to illustrate the computational 

framework for estimating the size of the Study Regionôs local food system. In this example, the 

intent is to measure the total economic value of local food where ñlocal foodò is defined as food 

that is grown in the region and that remains within the region for consumption. This definition is 

much broader than what 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 plate, regardless of 

whether it is marketed as local. Using Table 4.1-1, let industry 1 represent apple production and 

includes all the regional farm-food production for apples, industry 2 represents manufacturing and 

includes the production of applesauce, and industry 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 in the region through to consumption as fresh apples and processed applesauce.  

The total output of local apples, measured in sales, is equal to ñtotal outputò minus ñexports.ò 

Local consumption of locally supplied apples is captured by c1 while industry purchases of apples 

are captured by the intermediate purchases z11, z12 and z13. Apple producer purchases from other 

apple producers is captured by z11, and includes one-to-one transactions with other growers to meet 

contractual deliveries as well as the purchase of custom services like pest management and 

harvesting. While some researchers may be tempted to exclude own-industry transactions to avoid 

double counting (Canning, 2013), omitting such also discounts services and the exchanges among 

growers that are relevant to an overall assessment of the contribution of agriculture to the local 

economy.  

Processed local foods follow a channel to consumers through manufacturersô purchases, depicted 

by z12. 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 these purchases with labor income in 
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hopes of generating value-added 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 processing. Estimating the value-added of food manufacturing attributed to 

the local apple value chain can be accomplished in two steps: 1) estimating applesô share of the 

value-added in food manufacturing; and 2) estimating the share of food manufacturing that remains 

local. For Industry 2, apple inputôs share of value-added can be calculated as ᾀ  divided by the 

sum of intermediate inputs ᾀ , ᾀ , ᾀ , and intermediate imports M2. Multiplying this with the 

value-added term, y2, provides applesô share of the food manufacturing value-added. The share of 

the food manufacturing value-added that remains in the region is calculated as the sum of ᾀ , ᾀ , 

ᾀ , and ὧand then divided by ή, the gross output of industry 2. Finally, multiplying this by 

applesô share of the food manufacturing value-added provides an estimate of the value chain of 

local apples through processing. 

Finally, we can recognize local foodôs role in trade channels represented by the row and column 

labeled Industry 3. Note that the trade sector records the margins earned by this sector rather than 

how much the trade sector purchases for resale (Isard et al., 1998: pp. 47-48). Margins are 

analogous to markups that retailers and wholesalers charge, and transportation and warehousing 

fees. For example, ᾀ  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 

are captured by ὓ. Therefore, local applesô share of trade margins are captured by the margins 

earned from handling fresh, local apples and from handling processed apples (i.e., applesauce in 

the example). The first is simply the value of the entry ᾀ  while the second is applesô share of ᾀ . 

Local applesô share of manufacturing trade margins can be calculated as the share of Industry 2 

output derived from local apple inputs. That is, the value of apple inputs and applesô share of value-

added calculated in the prior step and divided by ή, the manufacturing gross output. Multiplying 

this by total margins earned from manufacturing, ᾀ , and adding apple margins, ᾀ , gives the 

value of trade activities of the local apple sector.  

These calculations are summarized in the following equations,  

ὒέὧὥὰ ὈὭὶὩὧὸ ὛὥὰὩίᾀ ᾀ ὧ (4.1-1) 

ὒέὧὥὰ ὖὶέὧὩίίὩὨ ὠὃ
В

ώ  (4.1-2) 

ὒέὧὥὰ ὝὶὥὨὩᾀ
  

ᾀ ȟ (4.1-3) 

where the sum of Local Direct Sales, Local Processed VA (value-added), and Local Trade gives 

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 Secondary Transactions 
Watson, et al. (2015) used an import substitution framework for estimating the macro-economic 

impact of changes in local food purchases. The approach is based on a standard regional IO table 

as shown in Table 4.1-1, where changes in local 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 system or any changes from this baseline. These are assumed as given.3  

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, Watson, 

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 activities are introduced. 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 for undertaking 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, in part, to the historical focus on exports as a mode of regional 

economic growth. Import substitution occurs when locally-sourced production is expended to 

supply local demand in lieu of imports (Deller and Goetz, 2009). From a regional perspective, this 

is consistent with the local foods movement, which seeks to expand local consumption of locally 

sourced foods in place of that provided by the global food system.4  

Standard impact models take the current structure of the economy as a given, and ask how much 

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 come from outside the region remains constant. 

However, from an import substitution framework, this assumption breaks down. Cooke and 

Watson (2011) show that as a region becomes more self-reliant, economic impacts due to changes 

in production become larger. By reducing 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. 
4 It may also be that 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 transactions table shown in Table 4.1-1 as 

technical coefficients. For each industry row in the transactions table, technical coefficients can be 

calculated as the ratio of transactions, ὤ , to the corresponding row total, ὗ, as: 

ή ὥή ὥή ὥή ὥὧ ὼ, (4.2-1) 

where ὥ  are the direct input or direct requirement coefficients. Rewriting equation 1 in 

matrix form for all sectors i provides, 

Ἕ ἋἝ ἓ ἋἝ ἦ. (4.2-2) 

The A matrix is an ὔ ρ ὔ ρ matrix of all direct requirement coefficients ὥ , while the 

matrix I  is an identically sized identity matrix. The direct requirement coefficients describe the 

transactions among industries in the production of final goods and services. The A matrix holds a 

particular interesting interpretation as the elements ὥ  represent the proportion of output by 

industry j that is made up from input by industry i, for numbered entries and by purchases of labor 

and capital from households for entries subscripted with c.  

Solving equation 2 for Q provides: 

Ἕ Ἃ ἦ. (4.2-3) 

The matrix ἓ Ἃ  is often substituted with L  and denotes the Leontief inverse, named after 

Wassily Leontief, the 20th century economist who derived the mathematics underlying economic 

multiplier analysis. The column sum of the L  matrix provides the multiplier effect of a change in 

the corresponding industry output. It indicates the change in direct and secondary transactions 

necessary to supply an additional unit of the corresponding industry output.  

Conventional multiplier analysis assumes that the A matrix, and hence, the L  matrix is fixed and 

derives the total economic impact as: 

ЎἝ ἘϽЎἦ, (4.2-4) 

where the Greek symbol delta (ȹ) preceding Q and X denote ñchange in.ò In other words, a change 

in the vector of export demands X will generate a change in Q by a multiple of L , thus the term 

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

A matrix will change causing a change in the L  matrix and the resulting multipliers. Hence, all 

secondary transactions associated with a given level of output will also change accordingly.  

Economic contribution analysis differs from conventional economic impact analysis. 

Conventional impact assessments assume that an increase in final demand causes purchases within 

the region scale up proportionately. The A matrix 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 changes in 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 economy. Watson, Kay, et al., (2015), applied a simple modification 

(Waters, Weber, et al., 1999) to separate out the sector impacts by export base and import 

substitution components. In their article, Watson, Kay, et al., (2015) posits that the export base, or 

base output, is all the direct and secondary transactions necessary to produce a given level of output 

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 

regionôs economy.  

Starting with equation 3, Watson, Kay, et al., (2015) make a simple modification by replacing the 

N-vector of exports with an ὔ ὔ diagonal matrix of the export vector.5 In doing so, the vector 

solution of equation 3 becomes an ὔ ὔ solution represented as:  

Ἕ ἘϽἦ, (4.2-5) 

where the hat symbol () denotes a matrix representation of the underlying vector. The diagonal 

values of the ὔ ὔ matrix Ἕ are the direct effects of output ἦ.6 Reading down the columns of Ἕ 

provides the indirect and induced effects of the corresponding output in ἦȢ When compared to total 

sector output, Q, the sector direct and indirect effects provide a measure of the extent that output 

reverberates throughout the local economy to generate larger, economy-wide impacts.  

Watson, Kay, et al. (2015) show that equation 4.2-5 allows output to be broken out into that which 

contributes to local consumption (import substitution) and that which supports exports (export 

base). By comparing the export base output to import substation output, one can assess the extent 

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. Starting with Cooke 

and Watson (2011), the framework starts by specifying the L  matrix as a function of the technical 

requirements matrix, A: 

Ἐ ἓ Ἃ . (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 more of the Ἃ matrix 

                                                             
5 This produces an ὔ ὔ matrix of zeros accept along the diagonal where diagonal values are set to corresponding 

values of the vector elements in ἦ. 
6 Technically, it is the direct effect plus the own indirect effects, where the own-indirect effects are industry purchases 

to themselves.  
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coefficients, ὥ , will increase, reflecting a greater share of inputs being supplied locally. We state 

without proof, that the change in all elements of the Leontief matrix will be non-negative, that is, 

they will not become smaller (Miller and Blair 2009, pp. 569). This implies that the change in 

multipliers will be non-negative 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 input-output literature, this 

is referred to as economic deepening (Cooke 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 implicit cost of not directing that 

output to exports (Conner, Knudson et al. 2008, Swenson 2009). It is 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 grower did not 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 channels.7 In a similar 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: 

ЎἝ╔ ἘϽЎἐ╔, (4.2-7)   

where, Ἐ is the baseline Leontief inverse, Ўἐ╔ is the value of direct sales (in this case change in 

export sales), and ЎἝ╔ is the vector of the total change in output required for generating Ўἐ final 

sales, including direct and secondary effects. Equation 4.2-7 is the standard export-oriented 

economic 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, holding exports constant, can be 

estimated as:  

ЎἝ╛ ἘϽЎἐ╛, (4.2-8)   

where Ἐ is the modified Leontief inverse reflecting a greater share of industry and consumer 

purchases of food imports being supplied by local producers, Ўἐ╛ is the change in the value of 

output to local consumption and ЎἝ╛ is the vector of total change in output required for generating 

Ўἐ╛ in output.  

                                                             
7 One should also subtract out the costs of getting the produce to the farmers market and time-costs of manning the 

store front.  
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To estimate the net impact of increasing local uses by reducing exports can be found by equation 

4.2-7 and equation 4.2-8. Assume there is no change in agri-cultural output and that an increase in 

local consumption is afforded by an equal decrease in exports: 

Ўἐ╛ Ўἐ╔  (4.2-9) 

The net effects are calculated as combined impacts, or as: 

ἚἏ ЎἝ╛ ЎἝ╔ ἘϽЎἐ╛ ἘϽЎἐ╔ (4.2-10) 

Substituting equation 9 for Ўἐ╔ in equation 10 and simplifying provides:  

ἚἏ Ἐ Ἐ ϽЎἐ╛ (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 ñbasket of goodsò that is representative of what is currently produced for the Study Regionôs 

local food system was constructed using a multi-tiered strategy that included the incorporation of 

USDA data on production and consumption, as well as regional stakeholder input. USDA data are 

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

(2) Loss-Adjusted Food Availability; (3) Food Availability Data System; (4) Federal dietary intake 

surveys; (5) Food Intakes Converted to Retail Commodities Databases; and (6) National Health 

and Nutrition Examination Survey. We only report on the most recent of these data, 2006-7. This 

basket of goods is important for identifying what the region provides to the local food system in 

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 regards to changes 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 of scale.  

 

Our first step to establish the basket of goods 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), 275 pounds of vegetables (fresh and process), and 

94 pounds of grains (mostly processed) annually (Lin, et al., 2016). Values for the most common 

of these are presented in Table 4.3-2, 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 national-level surveys 

and estimations, it is important to point out that some level of regional variation is likely to occur 

that is not captured in the table below. Additionally, some food items are 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 produced in the Study Region. 

Food item Pounds per year % of categorical consumption 

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 5.5 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 non-juice 

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

 

Table 4.3-3 compares regional production with regional demand of the key basket of goods. Data 

for Table 4.3-3 include the USDA Farm Service Agency (FSA) Crop Acreage Data for 2015 

(column 2 - planted acres) and weighted average yield from USDA NASS (column 3 - Ave. yield 

lbs./ac) to examine what the region produces annually. Column 4, per-capita availability, measures 

the per-capita availability of local production per person and is comparable to per-capita 

consumption (re-stated in column 5 from Table 4.3-2). The regionôs total fruit yield (17.0 lbs. per-

capita), total vegetable yield (41.2 lbs. per-capita), and total grain yields (1,760 lbs. per-capita), 
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represent about 6.9 percent, 15.0 percent, and 1869.0 percent of the regions total consumption 

respectively.8 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 example, the vast 

majority of the regionôs grain is likely exported outside the region and potentially used for non-

food consumption. Another example is the regionôs cucumber production, which is also likely 

directed to export markets. Rather than measure what is supplied locally for consumption, per-

capita availability represents a baseline comparison of the regionôs current production levels 

relative to the estimated total fruit and vegetable consumption.  

 

Food Item 
Planted 

Acres 

Ave. Yield 

(lbs./ac) 

Per-capita 

avail. (lbs.) 

Consumption 

(lbs.) 
Proportiona 

Total Fruit b     17.0 246.2 6.9% 

Apples 5481 21,492 9.1 52.4 17.4% 

Blueberriesc 2246 4830 0.8 1.9 44.3% 

Cherriesc 2868 5313 1.2 1.6 13.9% 

Grapes 7274 9408 5.3 17.7 29.9% 

Peachesc 1003 7148 0.6 6.7 6.5% 

Total Vegetables     41.2 274.9 15.0% 

Asparagusc 1552 2120 0.3 1.6 15.9% 

Beansd 4525 5300 1.9 5.6 33.0% 

Cabbagec 2069 26,859 4.3 7.9 54.5% 

Sweet Corne 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% 

Radishesc 3023 6750 1.6 0.5 316.4% 

Squashc 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 3,945,128 5467 1725.4 9.8 17,662.6% 

Wheat 105,805 4110 34.8 68.7 50.7% 

Table 4.3-3. 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% of 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 corn grain 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 be included 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 support for the approach used to construct the basket of goods. The data in Table 4.3-3 

(especially the hypothetical ñProportionsò values in column 6) helps verify potential local food 

gaps for specific commodities. For example, there is a high demand for locally produced tomatoes 

(Andrew Lutsey, Co-founder and CEO of Local Foods, personal communications, February 23, 

2016), but the regionôs current capacity can only meet 4.4 percent of total consumption, if all that 

was produced was also made available for local 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, Owner-operator 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 above. For example, 

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 volume or value of mushroom production 

(Andrew Lutsey, Co-founder and CEO of Local Foods, personal communications, February 23, 

2016). Another example, are different varieties of lettuce which some producers have moved from 

California to the Study Region to 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 acres to specific commodity classes that are more delineated than that of the IMPLAN 

model. That is, the IMPLAN vegetable and melons output, for example, is broken out into acres 

of the respective commodities that make up the IMPLAN category. This allows us to determine 

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 state of land use in the region and consider what is being 

produced and how production of particular goods may cluster in sub-regions within the Study 

Region.  
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An important question regarding changes in local food production that was raised by Swenson 

(2010) and highlighted above in 2.1 Economic Framework for Local Food Systems: does a 

particular region have the ability to meet the desired production capacity in terms of local foods?  

Revisiting Table 4.3-3, we can see that if all that was produced in the region stayed in the region, 

conceivably about 7 percent total fruit consumption, 15 percent of total vegetable consumption, 

and 100 percent total grain consumption could be met.9 However, as also pointed out in section 

2.1 and in 4.3, the relative proportions of 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 

cucumbers (188%) 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 consumption, again if all that 

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 apples per-capita in the Study 

Region, about 605 acres are needed (i.e., 13 mill people/21,492 lbs. per acre = 605 acres). To 

produce one pound per-capita 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. For example, 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, information and 

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 in the Study Region 

is discussed in greater 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 shift current 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. For example, consider blueberry production. For the purpose of production shifts, 

                                                             
9 Recall that this accounts for about 93% of all non-animal 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 to other crops. 

Figure 4.4.1-1 shows the complete spectrum of the USDA Cropland Data Layer (CDL) for 2014, 

indicating developed areas in grey and the combination of farmed and non-farmed lands through 

a spectrum of colors (USDA National Agricultural Statistics Service Cropland 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 based on the CDL are subject to several limitations. First, the 

spatial granularity for identifying plots of land is limited to just under ¼ 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 estimates of total acres rely on pixel counting and 

are largely suspected of under-estimating total acreage of any one commodity. Hence, aggregated 

acre-planting estimates are largely unreliable. Regardless, the CDL is a valuable resource for 

assessing sub-regions within the larger Study Region where similar and/or identical commodities 

are being produced, and gauging the broad extent of land usage dedicated to commodity 

production.  

 

 
Figure 4.4.1-1: USDA Cropland Data Layer 
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Table 4.4.1-2 shows the estimated number of acres 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. Non-farm acres, including forests, wetlands and developed space make 

up a sizable share 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.  

 
Table 4.4.1-2: USDA 2014 Cropland Data Acre Estimates  

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

specific commodity types. Figure 4.4.1-3 shows land use for oats, corn, wheat and soybeans and 
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all rotations that entail some combination of these. As 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 once considering the grower opportunities 

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

pertinent to local foods consideration.  

 
Figure 4.4.1-3: USDA Cropland Data Layer of Oats, Corn, Wheat, Soybeans and all 

associated rotations 

Figure 4.4.1-4 shows only vegetable categories of the USDA CDL and contrasts significantly from 

Figure 4.4.1-3 in that few points of color exist. However, careful inspection shows that areas of 

relatively intense vegetable production exist in the 38-County region. In particular, Kankakee 

County in Illinois hosts specific regions of intense potato production and a scattering of pepper 

production. Potato production also clusters in Pulaski and Marshall Counties in Indiana, while 

cucumbers are common around Starke County. That is, there appears to be a feature in the 

agricultural landscape that appears to favor regions of specialization in vegetable production. Other 

clusters also appear. Pea production distribution is systematically located around La Salle and Lee 

Counties in Illinois and Walworth County Wisconsin, while acres in Cabbage and Dry Beans 

cluster in Kenosha and 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 and peas 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 

comparative advantage in those commodities. By clustering equipment, storage, grading and 

processing, costs can be spread over more acres and inputs and technical expertise can be better 

specialized, reducing grower costs. Comparative advantage relates to lower consumer 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 scattered about 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 

vegetable crops and micro-climatic conditions that make this an ideal region for growing 

vegetables.  

 
Figure 4.4.1-4: USDA Cropland Data Layer of assorted vegetables 

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

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 crops reviewed earlier. However, even within this 

confined space, there appears to be distinct regions of specialization. Though difficult to discern 

in Figure 4.4.1-5, there exist distinct bands of significant commodity clusters that indicate some 

degree of regional specializations. All Michigan counties have scatterings of each of these 

commodities, but also distinct regions of specialization. Van Buren has areas almost exclusive to 



  

         28 

 
 Supported by:  

blueberry production, and regions of mixed apple and cherry orchards. Berrien County has 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 which have sporadic areas of apple production. Also, grape 

production appears to be widely distributed West of the eastern border of Cook County, Illinois, 

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 in the Study Region suggests that 

economic and potential physiological forces give rise to clustering of agricultural production. This 

specialization underpins the conventional U.S. agri-food system and has created efficiencies that 

contributed to the U.S. exhibiting the lowest expenditure 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).  

 
Figure 4.4.1-5: USDA Cropland Data Layer of Grapes, Berries and Cranberries, and Tree 

Fruit and Nuts 

As the next two maps show, there exist land resources in the Study Region that may be allocated 

to agricultural uses. However, we urge caution when interpreting these. Figure 4.4.1-6 shows plots 

of land that are currently not developed and not used in farm production. At first sight, the green 

areas in Figure 4.4.1-6 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 wetlands that are 

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 converting non-farm and non-developed 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 4.4.1-7 shows farmland that is currently in pasture or 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 crop production necessarily preempts their use for livestock operation. 

In mass, this will adversely impact local and conventional livestock operations. The green-

highlighted region in Figure 4.4.1-7 indicates grass or pasturelands, while a small count of fallow 

or idled cropland is shown in olive. Aside from Starke County, Indiana and parts of Michigan, 

fallow acres appear to cluster around developed acres giving some opportunities for local food 

expansion and neighborhood-level agriculture. However, each location must be vetted against 

zoning laws and other ownership and neighborhood interests.  

 

 
Figure 4.4.1-6: USDA Cropland Data Layer of non-farmed and Non-Developed Lands 

In light of the findings using the CDL, it is tempting to ask, ñhow can a local food system gain a 

stronger foothold in the marketplace?ò These issues may be addressed by taking advantage of the 
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spatial distribution of production throughout the Study Region. Local food systems by necessity 

are systems of diverse agricultural production. This is not to suggest that specialization cannot take 

place, but rather the scale of specialization is likely to be much smaller than in todayôs conventional 

food system. Because the ñlocalò in local food is constrained by geography, it necessitates that 

local 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 large-scale processors and handlers that compete on low cost 

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

 

 
Figure 4.4.1-7: USDA Cropland Data Layer of low-intensity 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, where American consumers are increasingly 

realizing shortcomings in both personal habits and increasing processor use of non-natural 

ingredients. From practical grounds, modern food processing is a high-volume, low-margin 

industry that relies heavily on economies of scale 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 value-added activities in local food systems, but rather that such efforts 












































































