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Introduction
Food trade has been an integral part of global commerce for as long as the latter has existed. In the last hundred years, it has become increasingly inexpensive to transport food around the world. As a result, “consumers in not only the richest nations but, increasingly, the developing world expect food whenever they crave it, with no concession to season or geography” (Rosenthal 2008). Until recently, the true costs of growing and transporting food around the world were not often considered. With the continuing popularization of the environmental movement and growing social awareness of environmental issues, eating locally is becoming a movement in its own right. The concept of ‘food miles,’ the distance a piece of food must travel before it reaches your plate, has entered the collective consciousness. 
Proponents of eating locally argue that local food tastes better, increases community cohesion, and reduces carbon dioxide emissions (McWilliams 2007). Among the vast array of ecological and social benefits that accrue from localized food consumption, one of the most powerful motives is arguably the potential for reducing fossil fuel usage and, subsequently, global carbon emissions. However, analyses that take into account the total energy inputs food production and distribution have concluded that food grown on the other side of the world can be more energy efficient than its local equivalent. For example, researchers at Lincoln University in New Zealand calculated that raising a ton of lamb in New Zealand and shipping it to England produced 1,520 pounds of carbon dioxide, a quarter of the 6,280 pounds of carbon dioxide that is required to raise a pound of lamb in England. 
Economically, it is increasingly logical to focus on local production and distribution as oil and fuel prices continue to skyrocket. With oil now at $120/barrel, smaller farms are beginning to gain an economic advantage over larger scale producers; currently, a four-acre farm in the U.S. nets about $1400 per acre while a 1364 acre farm is netting an average of $39 per acre (Barber 2008). While in the past, vast quantitative differences in output reconciled this disparity, current oil prices are beginning to dissolve the economies of scale that have existed in the agricultural sector since the Green Revolution. At present, American agriculture remains dominated by agribusiness operations that rely heavily on fossil fuels for everything from fertilizer to transportation. Agribusiness thrives in the U.S. because it delivers cheap produce to consumers whose palettes no longer acknowledge seasonality.

 In order to more fully comprehend the impacts of producing and buying local versus non-local food, we chose to focus on one of the most ubiquitously consumed foods on the Middlebury College campus: apples. In this report, we will trace the routes of local and non-local apples as they make their way through food distribution systems from farm to table. Bill Hegman, our community partner, requested this analysis as a way to expand on previous efforts to understand and communicate the geographic origins of Middlebury College’s food. In addition to this report, we have created a mapping component (available through Google Earth) that visually summarizes some of our findings.  

 
We originally intended to compare the total environmental and economic impacts of apple production in Vermont and Washington. However, imperfect information has made this impossible. Although Barney Hodges, of Sunrise Orchards, has been willing to share information about his inputs, outputs, and cost breakdowns, we had much more difficulty obtaining complete information from any grower in Washington. Congdon Orchards declined to share any information about their payroll, fuel expenditures, energy usage, or pest management practices. Without these key pieces of information, we were unable to conduct a thorough quantitative comparison.  Thus, we cannot definitely conclude that one orchard is better for the environment or more economically efficient than the other.  However, we found that transporting non-local apples involves significant environmental and societal externalities that are not included in the final price. Currently, local apples are less expensive than their non-local equivalents and, if these externalities were taken into account, the price gap would be even larger.   
Apple production background
In 2007, 9.3 billion pounds of apples were picked in the United States (U.S.D.A 2008; Table 1) In Washington that year, 158,000 acres of land were used for commercial apple production, compared to 2,700 acres in Vermont. In Vermont, the average acre of orchard yielded 13,000 pounds of apples; in Washington, the average acre of orchard yielded 34,200 pounds of apples. In 2006, the average price at first sale for a pound of fresh, unprocessed apples was $0.314 in Washington and $0.360 in Vermont. 
Much of the discrepancy in yield rate is due to geography. Washington’s main apple growing regions have warm, dry summers, cool winters, and rich volcanic soils (Washington Apple Commission 2007; Figure 1). This climate “minimizes pest and disease pressures relative to all other areas, except Chile.  This means that less effort is needed to control those problems and, of course, less expense” (Schotzko and Granatstein 2005, p.13)

Middlebury College

In the 2006-2007 academic year, Middlebury College purchased 2,103 boxes of apples, or about 210,300 apples total. The price that Middlebury paid for a box of apples last year varied depending on the season, the variety of apple, and the orchard in question For example, a box of Golden Delicious apples from Windfall Orchards in Cornwall, VT cost $17 in October of 2006, while a box of Honey Crisp apples purchased from Black River Produce in June of 2007 cost $46. On average, local apples cost Middlebury College TK less per box than non-local apples. This reflects decreased fuel costs and fewer middlemen. Middlebury College Dining Services makes an effort to buy as a many apples locally as possible, and this year they are on track to meet the College’s demand for apples with only locally grown apples.  
Local supply chain: 

Of the $34,000 that Middlebury College spent on apples during the 2006-2007 academic year, $15,880 was spent at Sunrise Orchards in Cornwall, VT, just 7 miles down the road from Middlebury College.
Last year, Middlebury College purchased 657 boxes of Macintosh apples from Sunrise Orchards. This local operation supplies the college with apples from December 1 – April 15 each year. This led our group to select Sunrise Orchards for a case study examining the environmental and economic realities of local agriculture within our immediate community (Table 2). 
Sunrise Orchards was planted in 1970 by Barney Hodges Sr. and remains a family farm to this day, now run by Hodges’ son Barney Jr. (www.redtomato.org).  Barney himself attended Middlebury College and was recently elected to the New England Apple Association’s Board of Directors. Since his return to his father’s farm in 1998, Barney has expanded and vertically integrated the Sunrise operation. The orchard now consists of 50,000 trees on 200 acres of owned and leased land and produces between 110,000 and 120,000 boxes annually (with an average of 100 apples per box). McIntosh, Cortland, Red Delicious, Honeycrisp, and Macoun are among the varietals that Sunrise Orchards now not only grows but also, packs, sells, and ships. Their apples are sold only on the wholesale market, as Sunrise does not participate in the pick-your-own business upon which many other local farms rely. 
      Vermont Refrigerated Storage in Shoreham, VT, which Barney co-owns, has also played a role in the orchard’s vertical integration and expansion. The storage space, which provides long-term controlled atmosphere (CA) storage for between 6 and 8 other VT growers, allows Barney to extend his supply beyond the growing season and control the amount and type of energy used to store his produce before it reaches the consumer. This is important to a grower like Barney who is genuinely “interested in providing high-quality, responsibly grown fruit” and believes that “consumers need to know where their fruit comes from… and understand what they are eating” (Apple Express 2007).

This mentality, akin to corporate responsibility, is reflected in Barney’s partnership with Red Tomato, a non profit organization based in Canton, MA that markets fresh produce from family farms in the North and South east to customers throughout New England. Red Tomato products are grown using ecological methods such as integrated pest management (IPM), and biodynamic and organic farming. One of the leaders in the domestic fair trade movement, Red Tomato goes beyond distribution to include education, community outreach, and consulting in its efforts to connect farmers and consumers. Sunrise Orchards provides Red Tomato with ‘Eco Apples’, separating Sunrise from many conventional growers. “We don’t use certain pesticides and use IPM more intensely than many orchards,” explains Hodges (Apple Express 2007). Evident in Barney’s philosophy on growing apples is the concept of good stewardship of the land. “There are so many bad things you can do in farming” Barney acknowledges, “but we have the opportunity to take care of the land and do it right, and have the community be glad we’re here” (www.redtomato.org). 
Like this concept of stewardship, the value of community is also fundamental to Barney’s approach to growing. Primarily, there is the direct and personal connection between grower and consumer; although Barney does not sell directly to individuals, the people eating his apples are the same people he lives and works with on a daily basis. This enhances both the desire and ability for a local farmer like Barney to educate his consumers – Barney’s participation in both our group’s project as well as those conducted by Middlebury students in the past is a prime example of this. Barney was more than willing to share information regarding his production processes, costs, and inputs; similar transparency is unlikely to be found among growers operating on a national or international scale. Barney’s theory, upheld by many highly regarded economists, ecologists, and scholars, is that as more people realize the benefits of buying local, responsibly grown produce, consumers and growers alike will profit (Hodges, 2008). The networks and connections arising from consumer-grower interactions create social capital which fosters community bonds while also improving the local economy. As a member of Addison County, Barney also makes conscious efforts to support his fellow small business owners, shopping at local venues such as the Middlebury Food Co-Op whenever possible. 

However, Barney’s concept of community does not stop at the Middlebury town or even the Vermont State lines; rather, Barney perceives himself and his business as part of a global community. In a move that strong proponents of localism would likely condemn, Barney employs Jamaican laborers during harvesting season (Hodges, 2008). Yet, Hodges does not feel guilt over taking money out of the Middlebury economy; “education in Jamaica is privatized” he explained in an interview, “so the money I’m paying my workers is getting sent home to send a child to school” (Hodges, 2008). It is precisely this sense of social responsibility that can separate local farms from agribusiness. 

Barney estimates that 50% of his apples go to brokers on the East Coast that sell the apples to supermarket chains, restaurants, and other buyers around the north east; 25% are sold throughout New England under the Red Tomato label; and 25% are distributed locally by Sunrise Orchards. Of this 25%, or approximately 27,500 boxes, 900 boxes are sold to Middlebury College at $23 per box. The cost of a box of apples, however, is the same regardless of the destination of the apples or the price at which they will be sold. Barney’s cost breakdown of a box of apples includes labor harvesting, general production (tending to the trees all year), packaging, storage, handling, transport, and various other labor costs. The specific figures can be seen in the chart below. The total cost of a box of apples packed and delivered by Sunrise totals $13.75. When compared to the price that Middlebury pays for such a box ($23), the profit margin is extremely high. However, it is important to note that on many sales, there is a net loss (for example, Barney explained that a box of cull apples has the same cost but is sold for a mere $2) and thus profits made in one transaction are offset by heavy losses in others. This variability in profit margins for different buyers balances to leave Sunrise Orchards with small net profits. 

	COSTS PER BOX:

· packaging: $2.60 

· labor: $1.50 

-    delivery: $1 

· storage: $2 

· cardboard boxes: $2.25

· handling: $.40

· additional trucking transport: $.50

· harvesting: $1.35

· production: $3.65
	ANNUAL COSTS:

-Payroll: $560,000

-Insurance: $70,000

-Total Cardboard: $180,000

-Warehouse electricity: $48,000

-Pesticides: $100,000

-20,000 gallons of fuel purchased




Non-local supply chain
In order to understand where Middlebury’s non-local apples come from, we traced the route of a hypothetical box of apples back through the supply chain. In doing so, we made several assumptions. Because apples are a commodity good, is difficult to trace the origin of any single apple.  Depending on the season and the variety of apple in question, non-local apples may come from Washington, California, New York, or Chile (Cerretani 2008). For several reasons, we chose to focus on Washington apples.  First, in any given year 55-60% of all apples grown in the United States are grown in Washington (USDA 2008). Thus, if Middlebury’s distributors were to randomly buy 100 American-grown apples, over half of them would be from Washington State. Anecdotally, we have seen apples with the Washington sticker in College dining halls. 

For each step along the supply chain, we requested information about the purchase price of an average box of apples (Table 3). Because many of the distributors and suppliers along the chain purchase apples from multiple sources, we informed each person that we were tracing a box of apples from Washington and asked for the contact information of their largest supplier of Washington apples.  
Although Middlebury College tries to purchase local apples whenever possible, it occasionally buys apples from food distributors such as Burlington Foodservice Company and Black River Produce (Biette, 2008).  Until its 2006 acquisition by Reyes Holdings, a national wholesaler of food and beer, Burlington Foodservice Company was New England’s largest locally-owned, independent foodservice distributor (http://www.bfcfoods.com). In 2006, Burlington Foodservice Company sales exceeded $75 million. 
Burlington Foodservice Company buys the majority of its apples through Chip Cerretani, a broker based out of New England Produce Center, a trucking terminal in Chelsea, MA (Biette, 2008).  Depending on the season and the prices, Mr. Cerretani purchases apples from a number of different receivers, each of which purchases apples from a number of different suppliers (Cerretani, 2008). Mr. Cerretani receives a flat brokerage fee from Burlington Foodservice Company for arranging the sale of apples. According to Mr. Cerretani, in April 2008, an average box of apples sells for $30.
One large receiver of Washington apples is S. Strock and Company, also based out of the New England Produce Center in Chelsea, MA (Silver, 2008).  S. Strock & Co., an independent wholesaler of produce, purchases apples from suppliers across the country.  Since its founding in 1897, S. Strock has handled over 7 billion pounds of fresh produce (www.sstrock.com). In addition to Burlington Foodservice, other customers of S. Strock & Co. include Stop & Shop, Shaw’s Supermarkets, and Hannaford Brothers.  In 2000, S. Strock & Co. sold $50 million worth of produce. Employees at S. Strock & Co. declined to share information with us about the average purchase price of Washington apples. 
A major apple supplier for S. Strock & Co. is L&M Companies, Inc (Silver, 2008).  L&M is a supplier of fresh fruits and vegetables that assists growers with marketing, packing, shipping, and warehousing (Erickson, 2008).  L&M is based out of Raleigh, NC, but they have a sales and transportation office in Selah, WA that deals primarily with apples. L&M contacts receivers like S. Strock to find out what size, variety, and grade of apples they need.  L&M then arranges to have the apples packed and transported to the wholesaler.  
L&M buys from 4 apple growers: Congdon Orchards, Broetje Orchards, Apple King, and Clasen Fruit. We chose to concentrate on Congdon Orchards and Broetje Orchards because, like Sunrise Orchards in Vermont, they grow, pack, and warehouse their own apples. Apple King and Clasen Fruit pack and store apples for other orchards, but no longer grow their own fruit. 

The Washington Apple Commission assesses a 3.5 cent fee on each box of fresh apples produced in Washington State. This revenue is used for advertising, promoting, and marketing Washington Apples (Washington Apple Commission, 2007). The Washington Apple Commission is overseen by the Washington State Director of Agriculture but entirely funded by apple growers. 
Congdon Orchards
Congdon Orchards, Inc. is a 1,000 acre orchard in Yakima, WA (Martin, 2008). Congdon Orchards, Inc. was incorporated in 1932 and is currently owned by over 60 stockholders, the majority of whom are Congdon family members. The Board of Directors governing the company is comprised mostly by family members and agribusiness experts. In 2002, Congdon Orchards purchased a warehouse to lower the annual storage costs of the company. The building is less than one mile away from sorting and packing operations and has allowed the company to increase its fruit acreage and storage capacity over the past 6 years. Currently, there are plans to build a new Wal-Mart in Yakima City on land owned by Congdon Orchards.  

Congdon Orchards grows about 40,000 boxes a year of Galas, Pink Ladies, and other varietals.  In addition, Congdon packs and stores an additional 40,000 boxes of apples that are grown by orchards that do not have their own processing facilities. Congdon Orchards sells each box of fresh apples to L&M for about $20 per box. Congdon employs about 150 people year round and 300 people during the peak season. These figures include employees for Congdon’s cherry and pear orchards.  

Congdon Orchards declined to share any information with us about their payroll, hourly wage for apple pickers, fuel expenditure, energy usage, or pesticide consumption.  According to Bob Martin, the controller at Congdon Orchards, each box of apples costs $7-8 to grow and pick, $6 to pack, and $3 to store. Unlike Barney Hodges, Bob Martin was unable or unwilling to break down these figures any further.  It was difficult to escape the conclusion that Congdon Orchards does not want us to know where our apples are coming from.  
Part of Congdon Orchards’ reticence to share any information about their payroll may come from the possibility that some or all of their seasonal apple pickers are illegal immigrants.  In their 1999 handbook Illegal Immigration in America, Philip Martin estimates that between 30-40% of Washington’s apple pickers are undocumented migrant workers who are not authorized to work in the United States (p.138).   

	Congdon Orchard’s Fact Box

Total Annual Sales: $1.5 million

Packing: $6 per box

Storage: $3 per box

Growing: $7-8 per box

Planting costs: $6,000 per acre

Apple Trees: 1,000 per acre

Price per box to L&M: $20.00

These apples are sold to BFS for $30.00 per box


Broetje Orchards

Based on 4,300 acres in Prescott, WA, Broetje Orchards is the largest contiguous, privately-owned orchard in the country (www.firstfruits.com).  Broetje Orchards is a $60 million business that packs 5 million boxes of apples a year, which is roughly equivalent to one sixth of Vermont’s total yearly apple production.  Broetje Orchards has 1.1 million square feet of packing and warehousing facilities onsite, which enables them to pack and store all of their apples. Broetje’s warehousing facility has 105 controlled-atmosphere rooms onsite, which can store 25 million boxes of apples at a time. They employ 900 full time employees and 1,800 total workers during peak picking seasons. Owner Ralph Broetje declined to speak with us about the cost breakdowns on his orchard.
Despite its vast scale, Broetje Orchards does not easily fit into the model of the profit-hungry agribusiness. Broetje Orchards is family owned and operated, and more remarkably, donates 75% of its profits each year to charity. 
Comparing Local and Non-Local Apples: Transportation

Perhaps nowhere is the contrast between local and non-local apple production as striking as transportation. 1,000 boxes of apples are loaded onto a truck, which transports the apples to the New England Produce Center in Chelsea, MA and then on to its ultimate destination—in this case, Middlebury, VT (Erickson, 2008). To transport a box of apples by truck from Selah, WA to Chelsea, MA costs between $6.00 and $6.50, depending on the price of fuel. This figure includes the truck driver’s labor, truck maintenance, insurance, pallets for packing the apples, and fuel. Sometimes L&M hires the trucks, and sometimes the customer pays for them.  In order for an apple to get from Congdon Orchards, in Washington’s fertile Yakima Valley, to Middlebury, VT, it must travel 3,225 miles. In contrast, apples from Sunrise Orchards are driven from Cornwall to Middlebury twice a week. The entire round trip is only 16 miles. 
However, the price that the wholesaler pays does not reflect to true cost of the transcontinental shipping. In order to approximate the negative externalities associated with shipping one box of apples 3225 miles from the apple growing regions of Washington to Middlebury, Vermont, we used the calculations that the LifeCycles Project Society (LCPS) developed to calculate hidden costs of transporting food by tractor trailer (Food Miles Technical Paper). In order to arrive at their estimates, which were calculated in Canadian pennies per kilometer-tonne, LCPS compiled four studies on the environmental and societal externalities of shipping. Sunrise Orchards does not use truck freight to transport their apples to Middlebury College, so we did not use this study to approximate the negative externalities associated with their transportation. According to this analysis, shipping a box of apples from Washington’s Yakima valley to Chelsea, MA and then to Middlebury, VT causes $9.52 damage of negative social externalities.
	Impact
	Cost to transport 1 box of apples 3225 miles

	Accidents
	$0.8470756

	Air pollution
	$4.7695699

	Noise
	$0.8241817

	Infrastructure
	$0.6486615

	Congestion
	$0.8928635

	Enforcement
	$0.0686818

	Urban Effects/Scarcity
	$0.1602575

	Landscape
	$0.3205151

	Up and Downstream
	$0.9844392

	Total
	$9.5162458


Adapted from Food Miles Technical Paper, Table 4. 
First, they addressed increased risk of accidents due to highway congestion. Included in the estimate were healthcare costs for individuals injured in traffic accidents, damage to roadways, and policing costs. To value air pollution, an ‘impact pathway’ model was used to track the effects of each stage in the fuel cycle (i.e. direct emissions, tire abrasions, dust disturbance, and energy used in extraction and waste disposal). The cost associated with noise pollution takes into account decreased property values, health effects, and willingness to pay for decreases in noise pollution. Noise pollution was difficult to calculate as it varies with the number and makeup of people living near roadways. Because gas taxes do not cover the entire cost of road maintenance and repair, the infrastructure cost takes into account the damage that truck freight does to roads. General industry regulation and speed limit enforcement were included in the 

‘Enforcement’ cost. The LCPS also considered landscape costs, which reflected decreases in property values due to busy highways, and the urban ‘separation effect’ which reflects the fact that the construction of additional roads and highways makes land unavailable for other purposes (i.e. construction of additional and/or low income housing). The ‘Up and Downstream’ variable estimates the negative externalities associated with vehicle maintenance and energy production. 

While the air pollution factor includes the costs of air pollution on human health, this study does not attempt to capture the negative externalities associated with greenhouse gas emissions from long-distance transportation.  

Carbon costs: Transportation and global warming

The difference in transportation carbon footprints between the local apples and the non-local apples is striking. All told, transporting a box of apples from Congdon Orchards to Middlebury, VT produces 12.6 lbs of carbon dioxide.  In comparison, transporting a box of apples Sunrise Orchards to Middlebury, VT produces 0.96 pounds of carbon dioxide (www.nativeenergy.org).
Carbon footprint of transportation
	Source of apples
	Mileage
	MPG
	Total carbon emissions (lbs)
	Pounds of carbon dioxide emitted per box

	Congdon Orchards
	3225
	5
	1000
	12.6

	Sunrise Orchards
	16
	13
	25
	0.96


Although currently Americans do not have to pay to emit carbon dioxide into the atmosphere, that is likely to change as political pressure for strong action on climate change builds.  

However, simply looking at transportation externalities does not yield a complete picture of the environmental and social costs (McWilliams 2007). We would have to have access to very detailed production information in order to compare the true carbon footprints of Vermont and Washington apples. Unfortunately, Congdon Orchards declined to share information about their energy use, on-site fuel expenditures, and fertilizer practices with us. Thus, it is impossible for us to calculate the environmental costs of all their inputs and outputs. 

Because apples harvested in autumn must be stored in refrigerated and atmosphere-controlled warehouses until they are shipped to consumers, a large part of the carbon footprint of the apple comes from this electricity cost. Although we cannot directly compare the electricity expenditures on the two farms, an examination of the electricity portfolios of Washington and Vermont gives insight into the greenhouse gas emissions of each orchard. Currently, 99.9% of Vermont’s electricity comes from sources that have negligible greenhouse gases (EIA, 2008; Figure 2). 86% of Washington’s energy comes from sources that produce little or no carbon dioxide (Figure 3).   
Social costs and benefits
Not only does a shift to local food consumption avoid the aforementioned externalities associated with transportation and production, it also provides additional economic, ecological, and social benefits. Primarily, the growing and purchasing of local food stimulates and strengthens the local economy. According to an economic study conducted in London, every $10 spent at a local farmers’ market generates $25 for the local community while the same $10 spent at a supermarket chain generates only $14 for the community (Cited in www.eatlocalvt.org). In a similar study, the Peace & Justice Center found that substituting Vermont food for 10% of the state’s food imports would create $367 million in output and generate 3,616 jobs in the state (Cited in www.eatlocalvt.org). The Vermont Agency of Agriculture found that if all Vermonters substituted 10% of their food purchases to local ones, $100 million would be added to the Vermont economy. These studies capture what is termed ‘the local multiplier effect’ which suggests that purchasing local, as opposed to imported, products generates employment and income in the local economy. The logic underlying the local multiplier effect is that when economic production takes place, it provides jobs for those in the immediate vicinity. These jobs generate income which, in theory, individuals will then spend within their community, allowing other local businesses to create further economic output thereby generating cash flow within the local economy.

 In addition, however, focusing on local products also generates social capital or, the social norms and networks that facilitate social interactions and influence the quality of community life. According to the LCPS, “high amounts of social capital correspond to higher levels of trust within society, lower levels of crime, and greater overall well-being and happiness” (Food Miles Technical Paper). Replacing supermarket chains, corporate distributors, and the other extensions of agribusiness with local food producers and processors increases the social capital of a community. This transition does not generate merely qualitative results of elevated happiness and community health but rather, as it contributes to and spurs the local multiplier effect discussed in the previous paragraph, it can also have high economic benefits as well. 
Finally, there are also (potentially enormous) ecological benefits of shifting from large-scale agricultural production to smaller local operations. When produce is shipped long distances, it must be sprayed, waxed, and treated with chemicals to ensure a sufficiently long shelf-life (Food Miles Technical Paper).  Imported food is also often fumigated with methyl bromide, an ozone-depleting substance. These chemical treatments paired with the travel time and conditions (i.e. unrefrigerated trucks) combine to decrease, sometimes substantially, the nutritional content of much produce. Vitamins A, C, and E, as well as riboflavin, have all been shown to decrease when food is transported, with greater distances rendering much of foodstuff less nutritious. Finally, it is for the most part true that larger agricultural operations rely more heavily on pesticides that can both contribute to air pollution and toxicity levels of food (Barber 2008). Therefore, there are very real health costs associated with consuming non-local food due to both the environmental consequences of shipping and the production methods employed.  
Conclusions 

After conducting our study, it is clear that calculating the true cost of commodities such as apples is an extremely difficult process. While it is tempting to equate transportation and the corresponding consumption of diesel fuel with greater environmental degradation, in reality it is total energy consumption and pollution that must be considered. As Elizabeth Rosenthal points out, “the problem is measuring emissions. The fact that food travels farther does not necessarily mean more energy is used” (2008). In order to include environmental costs in the price of a commodity, an extremely in-depth analysis of all inputs in the production process is required. This, however, is much more easily said than done; the mentality among most food producers and distributors remains one of guardedness in which inputs and profits are not widely publicized. 

Also impeding the incorporation of environmental externalities into commodity prices is the lack of a market for carbon emissions. While the Lieberman-Warner Climate Security Act currently in Congress could change the regulation of greenhouse gas emissions in the U.S., as of now there is no national price for carbon dioxide. In light of the gridlock that has for years stalled any policy-based attempt to reduce carbon emissions in the U.S., impetus for change currently hinges on a cultural paradigm shift. 

 One of the most eloquent proposals for a change in environmental accounting comes from environmentalist and writer Bill McKibben; in his book Deep Economy, McKibben calls for an end to the long-standing American equation of more = better, an association that has been particularly prevalent and influential in the nation’s agricultural sector. As was demonstrated to an extent in our project, the long-distance transportation of food produced on farms with national and international distribution networks carries extremely high social and environmental costs. However, these costs are not reflected in the prices we pay at the grocery store. Not only is this system of production damaging to communities and our environment, its dependence on fossil fuels is unsustainable. What is needed, McKibben and many others claim, is a shift to smaller farms supplying smaller, localized areas. A ‘greener’ agriculture system is one that focuses on geographic as well as economic advantages, creating “a system of well-coordinated regional farm networks, each suited to the food it can best grow” (Barber 2008). Organizing marketing networks in this way would “ease the economic and ecological burden of food production and transport” (Barber 2008). Middlebury College’s efforts to better understand and promote the merits of local eating are just one small slice of the apple pie. Information gathering and dissemination must take place on a much larger scale and this will only be fully possible within a more transparent and locally-based agricultural system.

Table 1: 2007 yield and acreage figures (USDA 2008)
	
	Bearing acreage

(acres)
	Yield per acre (lbs/acre)
	Utilized production

(million pounds)

	Washington
	158,000    (42%)
	34,200
	5,400.0         (58%)

	Vermont
	2,700        (0.7%)
	13,000
	29.0              (0.3%)

	United States 
	376,600    (100%)
	25,700
	9,300.6         (100%)


Table 2: Local supply chain

	Name
	Role
	Contact Person
	Contact info

	Middlebury College
	Purchaser
	Matthew Biette
	802-443-5244

	Sunrise Orchards
	Orchard
	Barney Hodges
	802-462-2349


Table 3: Non-local supply chain

	Name
	Role
	Contact Person
	Contact info

	Middlebury College
	Purchaser
	Matthew Biette
	802-443-5244

	Burlington Foodservice Company
	Distributor
	
	

	Cerretani Brokerage
	Broker
	Chip Cerretani
	617-884-2598

	S. Strock & Co.
	Wholesaler
	Phil Silver
	617-884-0263

	L&M Companies
	
	Robbin Erickson
	509-698-4661

	Congdon Orchards, Inc.
	Orchard
	Bob Martin (controller)
	509-966-4440

	Broetje Orchards
	Orchard
	Ralph Broetje (owner)
	509-749-2217


Table 4: Negative Externalities of Truck Freight Transport 
Adapted from Food Miles Technical Paper 

	
	Canadian pennies per km-tonne
	US pennies per km-tonne
	US$ per km-tonne
	1 box of apples (in tones) * 3225 miles (in km)
	Cost to transport 1 box of apples 3225 miles

	Accidents
	1.11
	0.90
	0.009
	94.16722392
	$0.8470756

	Air pollution
	6.25
	5.07
	0.051
	94.16722392
	$4.7695699

	Noise
	1.08
	0.88
	0.009
	94.16722392
	$0.8241817

	Infrastructure
	0.85
	0.69
	0.007
	94.16722392
	$0.6486615

	Congestion
	1.17
	0.95
	0.009
	94.16722392
	$0.8928635

	Enforcement
	0.09
	0.07
	0.001
	94.16722392
	$0.0686818

	Urban Effects/Scarcity
	0.21
	0.17
	0.002
	94.16722392
	$0.1602575

	Landscape
	0.42
	0.34
	0.003
	94.16722392
	$0.3205151

	Up and Downstream
	1.29
	1.05
	0.010
	94.16722392
	$0.9844392

	Total
	12.47
	10.11
	0.101
	94.16722392
	$9.5162458
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1: Okanogan

2. Lake Chelan

3. Wenatchee Valley

4. Columbia Basin (Broetje Orchards)
5. Yakima Valley (Congdon Orchards)
Figure 1. Main apple growing regions of Washington State. (Washington Apple Commission 2007). 
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Figure 2. Vermont electricity portfolio, 2006. (EIA 2008). 
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Figure 3. Washington State electricity portfolio, 2006. (EIA 2008).
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