
Luke Johnson, Kevin Lynn, Ellen Scheffer and Zane Wise 
Sustainable Agriculture 
12/6/10 
 

1 
 

Building the Local Economies: A Model For Sustainable Agriculture in the Willamette Valley 
 

Luke Johnson, Kevin Lynn, Ellen Scheffer, Zane Wise 

 

ABSTRACT 

As the shortcomings and excesses of the conventional agriculture system have come under 

increasing public scrutiny in the recent decade, more models for sustainable agriculture have been 

proposed. These models typically attempt to address issues of agricultural sustainability along the lines 

of one or more of the three E’s: equity, environment and economics. This paper gives a model for the 

most economically sustainable model for the Willamette Valley in the state of Oregon, using the four 

major determinants of agricultural profitability: scale, input, output and distribution. The finding is that 

the ideal, yet implementable model for sustainable agriculture in the Willamette Valley is a bioregional 

network of small-scale farms, characterized by primarily organic farm management techniques 

and the precise application of organic-based inputs, which primarily distribute to local markets 

through co-operatives. The policy environment and competing arguments will also be 

addressed. 
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INTRODUCTION 
Global agriculture has achieved incredible successes over the past sixty years, managing 

to feed huge amounts of the world’s population while decreasing the cost of food. However, a 

range of factors have exacerbated inequalities in the distribution of these critical resources. 

While the majority of people in the world have consistent access to food, over one billion 

people suffer from malnourishment. The future only looks grimmer; with an exploding world 

population that could reach 10 billion people by 2050, heavily concentrated in already stressed 

regions, the food crisis will reach catastrophic proportions (Evans, 1998). Yet, balanced against 

the one billion hungry is the one billion overweight, a powerful testimony to the modern food 

system’s unrealized potential to feed the world. The shortcomings of the global agriculture 

system are more far-reaching than hunger; however, it has immense environmental 

externalities, costs that are passed onto the system at large. Heavy dependence on external, 

fossil fuel based inputs has lead to measurable productivity loss due to land degradation and 

has made the food system dangerously susceptible to swings in oil prices. This reliance on oil is 

a major reason why conventional agriculture is a significant contributor to climate change, 

which will lead to drastic disturbances in future food production. While conventional 

agriculture may be profitable in the short-term, it jeopardizes the future of food production and 

without significant reform will prove to be unsustainable. To be considered sustainable, an 

agricultural model must look beyond short-term profit considerations. A sustainable model is, 

by definition, profitable in the long-term; the typical year to year balance sheet of inputs and 

outputs does not cover the range of costs and benefits that are included in a sustainable 

system. 

While a global overhaul of the structure of the food system may be desirable, the most 

effective way to approach reform is via regionalism, where solutions are primarily constructed 

in consideration of local concerns and conditions. For a regional food production system to be 

considered economically sustainable, it must use environmentally conscious methods of 

production that continue to provide high yields and support stable internal markets that offer 

consistent and fair prices. However, production practices that contribute to system-wide 

economic sustainability must be profitable at the individual farm level for them to be adopted. 
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Profitability of agriculture can be broken down into four basic elements: scale, input, output 

and distribution. While these groupings naturally elide into one another, they are useful to use 

as comparative categories. Assessing the profitability of alternative production practices and 

distribution pathways through these four determinants provides an outline of an ideal, yet 

implementable, model for economically sustainable agriculture. 

In the Willamette Valley, there exists major popular support for food system reform and 

sustainability, yet little infrastructure to accomplish these goals. However, the increasing 

consumer demand, a hospitable policy environment and higher production volume of locally 

distributed and organic produce have contributed to the establishment of certain local 

distribution channels; these will doubtlessly expand and grow if consumer demand continues 

rising. Demand for organic produce has risen dramatically over the past few decades, with no 

sign of a reversal (CITE). Government policy is becoming increasingly aware of this reality and 

recent policy changes will contribute to the continuing growth of local distribution channels. 

With stronger and more stable markets and a favorable policy environment, the most 

economically sustainable model in the Willamette Valley is a bioregional network of small-scale 

farms, characterized by the precise application of primarily organic inputs and diverse crop 

rotations, which primarily distribute to local markets through co-operatives.  

STUDY AREA 

The Willamette River Basin (WRB), of Western Oregon, is an approximate 30,000 km2 

area between the crests of the Cascades to the east and Coast Range to the west (Baker et. al. 

2004). Although the WRB occupies only 12% of the land area in Oregon, it is home to more than 

2.6 million people, which accounts for 68% of the state population (2008 est. USCB). The 

primary hydrologic feature of the Basin is the northerly-flowing Willamette River and its 

subsequent 13 major tributaries (Taft and Haig 2003).  Oregon’s three largest cities are located 

along the Willamette River within the WRB: Portland, Salem, and Eugene (Baker et. al. 2004). 

The climate of the WRB is considered temperate-Mediterranean and accrues an average annual 

rainfall of 100-125 cm (Taft and Haig 2003). Within the Basin there are several different micro-

biomes or habitat types, which have been commonly divided into three ecoregions (2008 est. 

USCB). Two-thirds of the WRB are occupied by the two ecoregions east and west of the valley 
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region and are primarily forested foothills of the Cascades and Coast Range, which are 

responsible for 31% of Oregon timber harvests (Baker et. al. 2004).  

The valley ecoregion occupies approximately 9,000 km2, which varies in width from 

about 20 to 60 km and covers a north-south length of about 290 km (Taft and Haig 2003). The 

continual regeneration of nutrients and temperate climate of this ecoregion provide for ideal 

growing conditions (Taft and Haig 2003). Rich hydric soils generated by the active floodplain 

support the growth of over 170 different crops in the valley (Giombolini et. al. 2010, ODA 

2009). The diverse array of crops range from large-scale grass seed production to small-scale 

specialty food crops (Giombolini et. al. 2010).  As the Valley hosts more than 45% of the state’s 

agricultural products (2008 est. USCB; Baker et. al. 2004), common crops encompass a wide 

range of commodities, which include: grass seed, vegetables, grains, oats, fruit orchards, 

livestock, nursery and greenhouse stock, peppermint, and Christmas trees (Giombolini et. al. 

2010; Taft and Haig 2005; Taft and Haig 2003). 36% of agriculture land in the valley is dedicated 

to hay, straw and grass seed, which considerably outnumbers any WRB food crop (Giombolini 

et. al. 2010; OSUES 2008). 43% of the land area in the valley ecoregion has been converted to 

agricultural use (Baker et. al 2004) and as human population in the valley is expected to double 

by 2050, agriculture land use is also expected to intensify (Hulse et. al. 2002).  

Giombolini et al. (2010) found that the Willamette Valley currently does not produce 

enough food, in any dietary guideline category, to feed the local population and is partially 

attributable to the large percentage of local crops that are exported nationally and 

internationally. Although much of the productive agricultural land is dedicated to non-edible 

food crops, the authors also found that there are a number of farmers currently experimenting 

with transitioning from non-edible crops to high yield food crops. These attempts to transition 

to a self-sustaining food growing region embody the concept of bioregionalism, which defines 

‘foodsheds’ by biogeographic regions, such as the WRB (Giombolini et. al. 2010). As the 

demand for locally grown produce continues to increase, the infrastructure for bioregional 

markets and distribution networks will become more necessary (Darby et. al. 2008). In the 

Willamette Valley, industrially produced and distributed food is still the primary form of 

consumption. However, the growing number of local food markets and the increasing demand 
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for local produce indicates a slow and steady transition towards a possible bioregional focus 

(Giombolini et al. 2010; Darby et. al 2008). 

SCALE 

The issue of scale is an underlying factor for each of the other three elements of 

agricultural profitability. In this paper, the term “small-scale farms” is not a quantitatively 

descriptive category; rather it serves as a distinction from the large, corporate-owned farms 

that are a mainstay of conventional agriculture. Large-scale farms have greater costs yet higher 

returns and profitability, allowing them to invest in new technology and production methods. 

These industrial production methods allow for high volumes of agricultural produce that 

demand large-scale distribution channels and consumption centers. Small-scale models, on the 

other hand, have lower profit margins and need a different model of distribution.  

 Small-scale and large-scale agriculture are defined in large part by the extent of inputs 

they use. Large-scale agriculture is characterized by extensive use of capital (machinery, fuel, 

technology and labor), fertilizer, herbicides, pesticides and water. As explained more 

extensively in the “Input” section, the use of these practices in the large-scale agriculture is 

much more extensive then in small-scale, thus accompanied by larger costs as well as a 

decreased labor force (Wei, 2005; Strik et al., 2009). In comparison, small-scale farming has a 

much lower input of mechanization and chemicals, and relies on more labor. 

 The main issue at hand when output of scale is analyzed is yield of what is being 

produced, and whether it is promoting or inhibiting advancement of biodiversity among crops. 

Large-scale farms typically opt to maximize profits by producing large quantities of un-diverse, 

mono-cropped yields, which allow farmers to lower input and management costs. Because 

small-scale farmers cannot directly compete with the size of the output model of large-scale, it 

is more beneficial to them to produce greater varieties of crops, along with organic produce, to 

help them avoid too much risk (Baiphethi & Jacobs, 2009). Without the safety net of 

government subsidies and huge insurance policies, small-scale farms have to rely on other 

forms of sustainable production to stay profitable. 

 Scale is an underlying factor of where produce is being distributed and a vital 

component of keeping food within the ‘local’ bioregion. Larger-scale production methods and 
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input intensiveness create yields and varieties that demand consumption on a large 

distributional scale. As expected, small-scale agricultural farms generally distribute to lower 

volume and geographically limited markets. The connection between scale and distribution is 

laid out in more detail in the “Distribution” section. 

 Scales of different agricultural models also relates to sustainability among input, output 

and distribution. Small-scale agriculture implements tend to use inputs such as cover cropping, 

crop rotations, increased labor and integrated pest management, which contribute to its 

advancement of sustainability (Strik, 2009; Letourneau & Goldstein, 2001). These techniques, 

however, may not be able to support the needs large scale-industrial agriculture yet they 

remain vital components of the small-scale model, specifically within the organic sector 

(Letourneau & Goldstein, 2001; Clark et al., 1998). 

 The sustainability of a particular model’s output and distribution may also be a 

byproduct the scale on which it is produced. Quantity and variety of what is produced plays a 

role in deciding whether yields are sold at more sold at sustainable distribution centers or not. 

This proposal, as mentioned in the “Distribution” section, promotes growth of local food 

distributional centers. Small-scale agriculture within the Willamette Valley will substantially 

contribute to satisfying local food demands and to the growth of local food centers if greater 

emphasis is made on keeping yields consumed within the region (Giombolini, 2010).  

 Scale determines to a large degree the input and output levels as well as the form of 

distribution of different agricultural models within the Willamette Valley. Scale also relates to 

the sustainability of the production and distribution methods for both large and small-scale 

models. While certain organic input and management techniques can be implemented on a 

large-scale industrial organic farm, the compatibility of small farms with these practices and 

locally focused distribution makes small-scale the preferred size of farms in the Willamette 

Valley. 

INPUT 

 Inputs are defined as anything the farmer uses to improve the health and yield of his 

crops. This includes fertilizer, pesticides, herbicides, labor, water and capital (machinery, fuel, 

technology, etc.). The conventional system is typically characterized by the extensive use of 
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inputs and alternative agriculture seeks to limit or completely discontinue the use of chemical-

based, inorganic inputs. However, inputs are vital for high yields and efficient production. Thus, 

alternative agriculture must seek to find balanced organic-based inputs or use chemical inputs 

precisely and efficiently. To balance the inputs going into a farm, a farmer must use fewer 

external inputs and compensate with more management (i.e. higher efficiency). This entails 

such strategies as organic fertilizer, composting, integrated pest management and other 

biologically based practices as well as techniques like tillage methods, crop rotation and 

sustainable irrigation.  

The reasons for conversion from conventional agriculture are clear when we examine 

the short-term and long-term costs of its inputs. The combination of mechanization and 

chemical application has allowed conventional agriculture to expand farmland while decreasing 

labor inputs. This replacement of inputs has proven to be profitable for the producer in the 

short-term (Dantsis 2009). However, many argue the long-term costs of mechanical 

maintenance, soil degradation, and pest outbreaks (Hsu et. al. 2009) have the potential to 

exceed any short-term profits (Clark et. al. 1999, Conway 1997). Since conventional agriculture 

is heavily reliant on several sub-industries, the agro-industrial complex is profoundly dependent 

on energy inputs (Dantis 2009). Industrial irrigation systems, agriculture machinery, chemical 

production, distribution networks, and processing plants are all energy intensive sectors and 

when combined comprise a large part of the global energy consumption (Conway 1997).  The 

limits of non-renewable resource inputs, such as rare minerals and fossil fuels, are important 

factors in determining whether or not this model will be able to sustain itself without such a 

large energy supply. For the Willamette Valley, it is important to move away from energy 

intensive inputs in order to increase economic sustainability. 

One input that can be switched from synthetic to organic is fertilizer. To have high 

yields, a farmer must fertilize his crops. In the conventional system, farmers rely on external, 

chemical sources of nitrogen-based fertilizer. These inorganic fertilizers, especially when used 

inefficiently, tend to enter the groundwater as nitrates and lower the productivity of the land 

over time (Taylor, M.L., Miller, S.F. & Adams, R.M, 1992). However, there are many different 

sources of on-farm or organic fertilizer, such as composting, cover cropping and crop rotation. 
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Composting is a useful way to reuse food and plant waste, and can be sold at a higher premium 

than manure to other farmers (Rynk, 2001). Another commonly used method to fertilize fields 

is using a crop rotation with cover crops. In John Luna’s study of fields in the Willamette Valley 

that used a crop rotation that included nitrogen-fixing cover crops, yields were 11% higher than 

comparative fields that used a crop rotation with a fallow period (Luna, J.M., 2009). Although 

farmers still have to pay for seeds and labor costs, he found that planting such cover crops 

accounted for near $50 in profits per acre. In a comparative study of organic, low-input and 

conventional farms in the Sacramento valley, researchers found that crop rotations with cover 

crops and composted manure raised yields to comparable levels to conventional methods 

(Clark et al., 1999). In a similar comparative study of organic and conventional farms in the Mid-

Atlantic region, the researchers exclusively used organic farms that included cover crop rotation 

and found the yields and profitability to be on par with the conventional farms (Cavigelli et al., 

2009). Farmers must use some sort of fertilizer to make their land productive and organic 

farmers have had much success with farm-sourced inputs such as compost and the rotation of 

crops that includes a cover crop. 

Willamette Valley farmers can benefit from the use of these techniques, especially on a 

small-scale which makes on-farm inputs easier to supply. Increases in labor costs when 

switching to organic farming can be a significant concern, which will be addressed later in this 

section, but it is important to note here that this is one significant change that must be made 

when converting from conventional to organic agriculture. Because of increased labor costs and 

extra farm management responsibilities that fall on farmers, many are not willing to grow 

organically, but research demonstrates that the economic sustainability and profitability of 

organic farming can far outweigh that of conventional.  

Pest management is another important input for farmers to manage in the Willamette 

Valley. Depending on physical input in the specific agricultural model, natural pests may leave 

crops unharmed and actually work to out-compete insects detrimental to plant growth. Organic 

practices generally promote an increased diversity of potentially beneficial insects and 

alternative prey (Hole, 113). They are also a more sustainable form of pest management and 

can decrease reliance on chemical inputs such as insecticides, pesticides and herbicides in 
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conventional agriculture. (Duelli, Obrist & Schmatz, 1999). Organic agriculture has used natural 

enemies in pest management much more than conventional agriculture has. Use of arthropods 

as natural enemies has been effective in reducing pest damage to tomatoes and wheat. These 

practices can help conventional farmers begin to limit their physical input costs by integrating 

organic practices (Letourneau & Goldstein, 2001). However, it is still uncertain whether this 

method can lead industrial agriculture to large-scale reduction of chemically intensive pest 

management, due to questions about yield. The participating farmers in a comparative study in 

the Sacramento Valley cut their chemical pest control uses in half in some cases, but did not 

abandon it completely. Decrease in pesticide uses by up to half did not lead to drastic changes 

in tomato yields, however, full-scale abandonment of insecticide use led to yield decreases by 

as much as 36% in a variety of California grown crops (Letourneau & Goldstein, 2001). Overall, 

integrating the use of natural pest enemies into both conventional and organic agricultural can 

help limit chemical input, thus improving economic sustainability through increased cost 

effectiveness as well as environmental and ecological sustainability due to reduced chemical 

use in controlling pests. However, concerns about yields make this option uncertain for many 

Willamette Valley farmers and there needs to be more research before it should be widely 

adopted. Other alternative methods of pest control, such as insectaries, are beginning to 

emerge and may prove to be effective without limiting yields.  

If a farmer chooses not to convert to completely organic practices, they can still farm 

more sustainably by farming according to precision agriculture. Precision agriculture does rely 

on off-farm inputs, such as chemical fertilizers and pesticides, but stresses their precise use, 

relying on the basic economic argument that efficient input use improves profit margins. 

Strategies include fertilizer timing, application rates and the use of more efficient nitrogen 

sources (Griffith, Streeter, & Alderman 1997). A study of grass seed growers in Western Oregon 

found that they use on average nearly 30% more nitrogen fertilizers than their crops can use. 

This can be expensively wasteful and has quantifiable environmental effects. Another study of 

farms in Washington State found that following a computer model of the projected herbicide 

needs increased profits by 19% (Young et al., 2003). If the input application is calibrated to the 

specific needs of the area and crop, farmers can save money, keep high yields and prevent 

http://onlinelibrary.wiley.com/doi/10.1046/j.1365-2664.2001.00611.x/full#b46
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wasteful use of inputs. The drawback to precision agriculture is that it is extremely expensive, 

because of the high-tech equipment involved, and may not be a viable option for small-scale 

farmers in the Willamette Valley.  

Water is another extremely crucial resource for high plant yields. In places with low 

rainfall, farmers must rely on irrigation. In the Willamette Valley, high rates of rainfall make 

water shortages largely non-existent. However, there are many issues that arise with water 

rights, inefficient use and how these issues change farmer behavior. A study on the Murray-

Darling river system highlights the diverse interests at play in water issues and how too much 

water diverted to agriculture may cause serious environmental damage and is often opposed 

by various interest groups (Quiggin, J. 2001). While farmers may not agree with such 

arguments, the conflict does exist and farmers will have to adapt to the likelihood of less 

available water. Moore, Negri and Gollehon found that farmers did in fact change their planting 

behavior when the unavailability of water decreased yields, but they were less likely to react to 

shifting water prices (Moore, Negri, & Gollehon, 1992). However, if used efficiently and certain 

externalities are taken into account such as salt disposal and drainage, irrigation can greatly 

increase yields and can be profitable for farmers (Oster & Wichelns, 2003). Crop rotation, 

reduced tillage, cover crops, fallow periods, manure use and balanced fertilizer application are 

examples of techniques that help prevent erosion and increase the soil’s water holding 

capacities. By maintaining soil vitality, farmers decrease their need for irrigation, allowing the 

supply of fresh water to be used elsewhere. Although the Willamette Valley receives high rates 

of rainfall, efficient and precise used of irrigation in conjunction with other organic practices are 

the most economically sustainable practices.  

Alternative agriculture shakes up traditional arrangements of costs and benefits and 

allows farmers to gain financially in areas by spending more in others. For example, by choosing 

to spend no money on herbicides and spending extra on labor for weeding, farmers can tap into 

the organic market (McGinnis, 2007). It is a balance of inputs: more labor instead of more 

chemical inputs. This is a benefit for organic farmers because less input of chemicals and more 

reliance on labor helps draw employment to the organic agriculture sector. Organic agricultural 

practices require up to a 35% larger labor force than conventional industrial agriculture, due to 
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the intensiveness of hand-labor and weed management (Strik et al., 2009). Employment 

demands are also more uniform throughout the year, rather than concentrated in separate 

growing seasons. Constant labor helps promote rural development surrounding these small-

scale agricultural centers (Strik et al., 2009). Families of farm workers are more likely to remain 

in the region rather than being forced to follow the seasonal labor of conventional agriculture 

forms (Strik et al., 2009). In an area like the Willamette Valley where farm workers make up a 

significant percent of the labor force, providing year-round jobs should be a priority.  In 

contrast, large-scale industrial agriculture relies on much greater mechanization intensiveness 

in weed management, tilling and harvesting. This model has opposite effects on labor, shown 

by the progression of agricultural development coupled with increased input and 

mechanization. In the United States, the percentage of the labor force employed by the 

agricultural sector has declined from 84% in 1810 to 2.5% in 2002 (Wei, 2005). Expanded use of 

mechanization within large-scale agriculture is one reason why input costs (excluding labor) 

were found to be as much as 32% higher in the large-scale industrial form than costs of organic 

(Strik et al., 2009). Small-scale farms in comparison to their large-scale counterparts promote 

greater economically sustainability by providing more consistent employment for a larger 

workforce.  

Tilling the soil is another important input that farmers must consider when thinking 

about economic sustainability. Farmers may choose to have a lower total yield yet have a 

higher profit margin by choosing certain tillage methods that use less fuel.  Less fuel used 

means less carbon emissions and the extra money spent on labor is spread uniformly 

throughout the year, stabilizing the farm worker market and passing on prosperity to the 

community (Pimentel et al., 2005). Other tillage methods have been found to use fuel 

efficiently and raise yields at the same time (Luna, 2009). What tillage methods are best for 

farmers in the Willamette Valley can vary from farm to farm because of different soil types, but 

overall, decreased use of tilling can reduce carbon emissions and help maintain soil vitality.  

OUTPUT 

 In assessing output, we must look at what is being produced (type) and how much is 

being produced (yield). In terms of profitability and sustainability, the issues at hand within type 
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are crop diversity and whether or not the crop is organic. Crop diversity and crop rotation are 

essential to partially mitigate the risk that organic (i.e. non-subsidized) farmers necessarily take 

on. Furthermore, having a diverse crop rotation is necessary for the health of the soil and thus 

for sustainable agriculture. Without this rotation, organic farmers would be unable to profitably 

grow their crops and market them at reasonable (although premium) prices. This price 

premium is critical to incentivize the conversion to organic and helps balance the increased 

costs that organic agriculture incurs. Finally, the yield of organic crops must be comparable to 

conventional crops to compete in the food market. If the yields are too small, then the organic 

price premium will fail to make up the cost differential and the organic venture will not be 

profitable. 

A major part of the alternative agriculture movement is away from industrial 

monocropping and towards a more diverse rotation of crops. The first question to ask is which 

crops are to be included in the rotation: will they all be food? In many cases, it is more 

profitable for farmers to choose to plant cash crops along with food crops (more accurately, 

cereal crops with grass seed) (Chastain & Grabe, 1998). For farmers in the Willamette Valley, 

grass seed is often the most profitable, and asking them to switch to fruit or vegetable 

production because of food shortage issues is something they will not be willing to do unless it 

is profitable. By using rotations that incorporate grass seed as well as food crops, farmers can 

ease the transition and still make comparable profits.  

What types of crops to plant in a rotation that incorporates only food crops can also be a 

difficult decision. Looking at crop rotation in a Mid-Atlantic comparative study, long, diverse 

organic crop rotations of corn, processing tomatoes, safflower, bean, and a winter grain gave 

the steadiest returns, although a shorter organic rotation of just tomato and wheat gave higher 

returns due to the high commodity prices of the main crops (Cavigelli, 2009). With a wider 

variety of crops, a farmer can spread out his risk, especially if he has taken more on by choosing 

to be an organic farmer (S. Park, personal communication, October 11, 2010). 

 Organic crops command a premium price in the market, reflecting in part the higher 

costs associated with growing organically and the incentive necessary to convince farmers to 

change over. In a study assessing gains from converting from conventional to organic farming, 
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researchers found that farmers could save on average £25 - £40 more per hectare by 

converting to organic farming (O’Riourdan & Cobb, 2001). This finding was backed up by a study 

of the potential gains from converting to organic farming in Sweden, where the researchers 

found that for most farms, the potential gains were higher than current earnings (Kerselaers et 

al., 2007). However, they found that this did not hold for all farms and certain farms would 

benefit much more from the conversion to organic. While organic market prices make organic 

farming more profitable than conventional farming, higher production costs shortened the 

difference between the two (Pimentel et al., 2005). However, one major issue that comes from 

the higher cost of organic produce is that a large portion of the population is unable to pay that 

price premium, limiting the organic and nutritious produce to a certain set of consumers 

(DeMarco & Thorburn 2009). Without other sources of incentives, the price premium of organic 

is, nonetheless, essential to convince farmers to convert to organic farming practices. In the 

Willamette Valley, the most economically sustainable option for certain farmers may be to 

produce niche crops to sell at specialty restaurants, because there is a large market there that is 

willing to pay the premium price. Alternatively, farmers may choose to market their more 

expensive crops to institutions such as hospitals, universities and local grocers in order to 

command a higher profit (Hardesty 1285). 

 The question of yield from organic practices versus conventional practices is a 

contentious issue. There is no consensus on whether organic practices can consistently outstrip 

conventional yields and yet studies have shown that at times, organic farming methods can 

indeed produce higher yields than conventional methods. In one such study the researchers 

found that yield levels from current organic practices could in theory feed the world if all 

available farmland was converted to organic practices (Badgley et al., 2007). In The Doubly 

Green Revolution, Conway states that organic fertilizers used in conjunction with green manure 

have the highest yield in comparison to all other forms of fertilization (Conway, 1997). Many 

comparative studies have found conventional techniques to have slightly higher yields, but are 

less profitable than organic techniques due to price premiums (Cavigelli, 2009; Clark et al., 

1999). This issue is far from settled, but it is clear that organic inputs can, in ideal conditions, 

return profitable yields.  
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One major difficulty for organic farmers is that organic crops have the potential for 

higher yields than conventional crops in a given year, but yields can fluctuate significantly from 

year to year (Acs 2009, Pimental et. al. 2005, Allen and Kovachs 2000). Although organic crops 

have been proven to be as profitable as conventional models because of higher price 

premiums, the varying yield potential begs the question of whether or not organic is feasible for 

global application (Acs 2009, Kersaelers et. al. 2006, Pimental et. al. 2005, Cobb et al. 1999). 

However, an increased demand in organic crops may provide the capital for investment and the 

economic incentive to innovate and improve upon strategies to produce consistent yields. 

Whether or not the global demand can be met, it will be important to consider how conversion 

to organic would affect yields in the Willamette Valley. Given that our model includes diverse 

crop rotations and a wide range of crops, yields are unlikely to be significantly lowered on a 

year-to-year basis, although they may vary.  

DISTRIBUTION 

Although models of varying scale, whether large agribusinesses or smaller locally 

distributed farms, differ in input costs and production methods, the biggest factor setting them 

apart is the distribution of their product. With respect to this proposal’s specific 

recommendations of local distribution within the small-scale model, local is defined by the 

natural bioregional watershed boundaries (Hardesty, 2008). Small-scale farming models aim to 

reform the current food distribution model by promoting community-supported-agriculture, 

farmer’s markets, and alternative cooperatives (Brown & Miller, 2008; Hogeland, 2006). In 

promoting growth of the local food system through small-scale agriculture, profitability is a key 

component for the farmer. Collective bargaining power gives small-scale farmers the ability to 

sell their goods at a premium price, meaning they would not have to depend on the continuous 

production and sale of all of their yield to make a profit (Baiphethi & Jacobs 2009). Though 

many Willamette Valley communities differ socially and politically, development of several 

interconnected, locally based food systems would allow them to be relatively unique in terms 

of pricing, yet uniform in terms food security and a sense of regional community (Stephenson & 

Lev, 2004). The increasing demand for local food (Hardesty 2008) is the catalyst driving the 
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need for a restructured distribution system amenable to small-scale producers in the 

Willamette Valley.  

Conventional agriculture is the most widely used distribution model in the world 

(Dantsis 2009) and many claim that distribution on such a massive scale is more economically 

efficient than alternative distribution systems because large demands are consistently met with 

large, efficiently shipped commodities (Brown and Miller 2008). Through industrial distribution, 

transportation costs are absorbed by multiple industries and demands are easily met with large 

quantities. This elaborate distribution network, however, divvies up commodity profits among 

multiple ‘middlemen’ and the producer receives a small fraction of the original price. Often 

times industrial distribution systems are themselves more profitable than the actual commodity 

production (Evans 1998). In turn, small-scale farmers and local economies are often unable to 

reliably profit from national and international markets because of the costly distribution 

system. The common inability for small-scale farms to collect an adequate profit for food 

production while the distribution networks receive a majority of the price, has led to serious 

economic hardship for small-scale farmers. Thus a viable food distribution system must be 

profitable for both the producer and distributor. A long-term economically viable distribution 

network should emphasize the importance of local profits rewarding local food production. 

As more conventional corporations transition to organic practices due to an increase in 

demand while some small organic farms have begun to expand in order to enhance revenue, 

much of the organic agriculture sector has started to industrialize. In the United States, organic 

production has doubled in area between 1992 and 1997 and has continued to grow globally at 

an annual 20 percent since (Pimental et. al. 2005, Allan and Kovachs 2000). Some claim that 

these growing organic industries are becoming slightly modified versions of conventional ones 

and do not address the inefficiencies in conventional distribution systems (Dantsis 2009). 

Industrial distribution systems boast the efficiency of many specialized agents utilizing the 

demands of global markets, whereas most local distribution systems involve a sporadic number 

of weekly trips to small markets that do not sustain consistent demands. For smaller farms, 

particularly in regions that are not financially insured by large corporations, these marginal 

profits are often not enough to maintain operating costs (Kersaeler et. al. 2007). If the most 
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immediate barrier to food security is the challenge of conducting a profitable distribution 

system, then an extension of the modern agro-industrial complex is not a feasible solution.  

Because the Willamette Valley does not suffer from the same level of industrial 

exploitation that many poorer regions do, current industrial distribution systems may be 

profitable for the valley in the short-term. However, organic food production in the valley is 

marginal in comparison to regions which grow similar crops, such as the Sacramento Valley 

(Giombolini et Al., 2010). As a result, profitable competition in global, or even national, markets 

of industrial organics is highly difficult for the Willamette Valley (Chambers). Although the soils 

and land area of the Willamette Valley may well have the capacity to produce a majority of the 

local population food needs, current food production in the valley supplies at most an average 

55% of the ecoregion’s food needs (Giombolini et. al. 2010). Regardless of whether or not the 

valley will reach its capacity of providing for the local population, it seems as though regional 

food security is not a matter of solely food production.  Average farm size in the valley is less 

than 150 acres (Rashford et. al. 2003), which suggests the long-term economic viability of the 

valley will rely on a distribution system that would be amenable to small-scale farms. Given the 

scale and type of current farms in the valley, an economically viable distribution is one that 

allows a majority of commodity price to reward the producer and local economy.  

The direct markets of a local distribution network ensure the producer a return that accurately 

represents the value of the commodity. Similar to the tendency of organic agriculture to restore 

the nutrients back into the soil, direct markets tend to restore earned profits back into local 

economies. Although industrial organic agriculture may be economically sustainable in terms of 

inputs, it too similarly resembles the inadequacies of conventional distribution infrastructure 

(Dantsis 2009). Purchasing directly marketed food is a way for consumers to support a range of 

issues without having to join a collective movement that has, in the past, failed to deliver 

results (Alkon, 2008). Furthermore, those who chose to buy directly marketed produce chose to 

do so because they valued the freshness, higher quality, proximity of production and the anti-

corporate nature of these producers (Darby et al., 2008). However, it is not always possible for 

consumers to express their value preferences for sustainably produced agricultural products 

due to entry barriers, market failure and biased policies (Conner, 2004). Based on the state 
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value preferences of consumers in the Willamette Valley, it is reasonable to assume that if 

there were fewer barriers to consumers, they would be more likely to support certain forms of 

sustainable agriculture, making it a distribution problem rather than a consumption problem. 

Many organic, small-scale farms have aimed to reform the current food distribution 

system through a focus on direct marketing (Brown and Miller 2008, Hardesty 2008, Hogeland 

2006).  Farmers markets are considered the “historical flagship” of direct markets and have 

increased in national numbers by 150 percent between 1994 and 2006 (Brown and Miller 

2008). In this distribution strategy the producer is often responsible for the marketing and sale 

of food, which eliminates the distributor from the equation and gives a majority of the profit to 

the producer. Community Supported Agriculture (CSA) programs are a similar type of local food 

distribution in which consumers can buy a seasonal subscription for a weekly food box from 

local vendors. Farmers markets and CSAs are becoming increasingly popular in the Willamette 

Valley because they are seen direct investments in the local economy and a more preferable 

type of food consumption. These two distribution methods are venues for customers with a 

certain set of values to meet their food producer, a major draw for customers seeking to form a 

connection to their food. These customers, by dint of these values, usually have a higher 

“willingness to pay” the price premium for access to this food (Darby et al., 2008). Thus, 

farmers markets may be a valid, profitable alternative for small farmers seeking to distribute to 

small markets.  However, for larger farmers, farmers markets and CSAs do not return high 

enough profits to incentivize these methods of distribution (S. Park, personal communication, 

October 11, 2010). In order to be economically viable for both small and medium scale farms, 

there must be larger consumption markets that have consistent demands capable of supporting 

the region and share similar values.  

When small-scale farmers decide to form a cooperative, all involved receive higher 

prices for their goods due to their combined bargaining power (Bernard, 2008). These business 

models are farmer owned initiatives that aim to provide small-scale farmers with the necessary 

processing and distribution systems that one farmer could not afford alone. Cooperatives have 

ranged in scales from the national to the county level, however most tend to have a regional 

focus. The distribution system of regional cooperatives has behaved similarly to the efficient 
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networks of industrial distribution while protecting both the consumer and producer from 

unaffordable and unprofitable prices. Through this system, larger quantities of food are more 

efficiently shipped longer distances and consumers are able to purchase local food at their 

nearest supermarkets, which are more accessible than the CSA and farmers markets 

alternatives (Hogeland 2006). In addition to an efficient marketing system that distributes food 

to larger consumption markets, shared ownership cooperatives supply farmers with equipment 

they could not afford alone, such as flour mills for wheat farmers (Hogeland 2006).  The shared 

business model of cooperatives attempts to emulate the value-based connections made at 

farmers markets while extending the market potential of the producer. 

As the small-scale systems continue to grow in order to meet an increasing demand in 

locally grown produce, a regional cooperative model could provide a more efficient distribution 

system that may reasonably compete with the low transportation costs of conventional 

distribution systems. However, history has shown when cooperatives increase in power and 

become larger, they run the risk of marginalizing and exploiting individual farmers (Hogelund, 

2006). The values engrained in traditional cooperatives place farmer and consumer needs 

above profits (Hogeland 2006). The size of the Willamette Valley, or even the Lower Columbia 

River Basin, would disallow any locally-defined cooperative from diluting its values through 

expansion. Cooperatives disenfranchise their original purpose only when they mimic the size 

and profit motivations of corporations. A market strategy which involves multiple cooperatives 

within the Willamette Valley would encourage an adequate amount of competition while also 

maintaining the importance of farmers needs, which would ensure affordable and profitable 

prices. As long as the demand of locally grown produce continues to demand (Hardesty 2008), 

it is imperative that an economically viable distribution infrastructure is established, otherwise, 

out of necessity farmers will utilize existing transportation network to access traditional nodes 

of consumption  The conversion to a multiple cooperative system will initially be costly, 

however, these business models will thereon after be able to continually maintain themselves 

through their own profits. Once the infrastructure is in place, a local distribution system that 

relies on regional cooperatives and supplements the use of local direct markets (CSA and 

farmers markets) is a viable distribution strategy. 
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POLICY ENVIRONMENT 

Although localized economic needs are the primary motivator for action at the farm 

level, the policy environment provides both social acceptance of alternative practices and the 

economic motivation to convert away from conventional agriculture. Governmental policy, 

whether local or national, can be a major contributor towards change if it is designed to provide 

incentives for farmers to convert. These policies send a message of public support and social 

preference, indicating that there is a stable market for organic produce (Lohr and Salmonsson). 

Furthermore, policymakers have a wide array of powerful economic tools, such as subsidies, 

cost-sharing programs or taxes on pesticides, and can use them to guide behavior (Lohr and 

Salmonsson). A supportive policy environment is crucial to normalize and incentivize alternative 

agriculture practices.  

Although organic products command a price premium in the market and organic 

farming has been shown to return similar profits as conventional agriculture, conversion to 

organic farming is proceeding more slowly than expected. The major barrier to conversion is 

conversion cost. Farmers must provide documentation of three years of organic practices 

before they can be certified organic (USDA). During this period, farmers incur the increased 

operating costs of an organic farm, such as new equipment and higher input costs, without 

receiving the benefits of the premium price of organic products (Cobb et al. 210). After the 

three year certification period, they can receive the premium prices associated with organic 

produce. The blend of risk, uncertainty and lower perceived profits make conversion 

unappealing to most farmers; without policy incentives, farmers are unlikely to be swayed to 

act against what they believe to be their best interests.  

National governments have attempted to ease the financial strain of converting to 

organic by providing government aid. In many European nations, the national governments 

provide direct conversion subsidies to farmers, but these have been shown to be too low to 

adequately convince all but the least risk-averse farmers (Acs et. al.). In the United States, 

where “agricultural subsidies” are declaimed on both sides of the aisle, the federal government 

recently set aside $22 million to continue funding cost-sharing programs designed to help ease 

the conversion process to organic. The Food, Conservation and Energy Act of 2008, also known 
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as the 2008 Farm Bill allows for an annual cap of $20,000, not to exceed $80,000 over a six-year 

period and can account for up to 75% of conversion expenses. The bill also disallows any 

premium surcharges on organic insurance and provides loans and grants to develop local 

farmers markets and support beginner organic farmers. The 2008 Farm Bill is a clear step 

forward towards a stronger, more robust organic market and is a governmental recognition of 

the growing role of organic agriculture inside of the United States’ food system.  

CONCLUSION 

The conventional system of agriculture, characterized by high inputs, monocropping, 

industrial practices and a global distribution network, is being challenged on ethical, 

environmental and economic grounds. Although the conventional system has proved to be 

profitable and proficient in many areas of production, its shortcomings are undermining the 

stated goal of providing food and prosperity to the world and its excesses are demonstrably 

jeopardizing future food production. In response, reformers are searching for sustainable 

alternatives that will protect the health of the land, continue to return high yields and share 

them equitably. However, the difficulty lies in implementation; for alternative agriculture to 

become anything other than the fringe, it must prove to be profitable. Without profitability, 

there is little incentive for the farmers to change. Assuming that a solution must be profitable 

to be widely implementable, the economic sustainability of any proposed solution can be 

assessed using the four elements of agricultural profitability: scale, input, output and 

distribution. 

An agricultural model cannot be considered sustainable if it does not account for the 

health of the land. Land degradation, pollution and climate change all lead to a loss of 

productivity, which translates to lower long-term agricultural profitability. Although these 

effects might be minimally noticeable at the individual farm level, in the aggregate they will 

lead to serious, yet preventable, depreciations in economic viability. Farmers can best assure 

the health of their land through using primarily organic farm management techniques and 

inputs. Organic inputs ensure long-term sustainability, but a farm must also be profitable in any 

given year. To do so, there must be secure and fair markets that match the production scale of 

the farm.  
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Small-scale farmers are often at a disadvantage in the existing conventional distribution 

channels that are usually dominated by large-scale producers and distributors. Small-scale 

farmers usually have to choose between directly marketing their produce to sporadic, low 

volume farmers markets or entering into the existing distribution channels and giving up a 

higher portion of the profit. However, a distribution model that focuses on small farms 

distributing to local markets via cooperatives increases the economic viability of these small 

farms by passing on a higher percentage of the profit to the farmer. In turn, the farmer has 

greater flexibility to invest in new technology, more land or share more of the profits with the 

farmworkers. By joining economic co-operatives, small-scale farmers can maximize their 

collective bargaining power. In the Willamette Valley, the popular support for local, sustainable 

and organic production would create a stable, robust market for a locally-based distribution 

model. 

 Given the range of economically sustainable solutions, this proposed model 

encompasses the most promising alternatives for long-term economic sustainability. Although 

this model is dependent on the production of particular organic inputs, the scale and nature of 

the agricultural practices championed by this model allow them to minimize their dependency 

on other industries. Furthermore, the small-scale farms of this model cannot be dependent on 

large-scale distribution systems and necessitates an amenably sized local distribution market. 

However, a locally defined distribution model must necessarily close itself off from global and 

national markets, which may sever itself from potentially profitable markets. On the other 

hand, once a sound local distribution infrastructure is in place, local markets can compensate 

for any possible competitive disadvantages. The establishment of this local distribution model 

will not immediately occur without additional initial costs to all stakeholders involved, but a 

policy environment which fiscally supports conversion to this model will provide the necessary 

momentum for a fluid transition. The social acceptance facilitated by governmental policy and 

observed economic success will attract those who are initially skeptical of conversion. 

Inevitably, however, there will always be disagreement about the feasibility and applicability of 

this model. Although this proposed model establishes an outline for economic sustainability in 
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the Willamette Valley, further research and implementation of model prototypes will advance 

the adoption of this model.  
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