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  pages	
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  documents.	
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DRAFT
Investor Briefs

The Economics of Pacific Northwest Pork:
Investor Summary
OVERVIEW
The pork industry is small-scale and relatively undeveloped in the Pacific Northwest. In
Oregon, for example, recent years have seen a decline in both the number of farms and
the total value of pork produced. Alternative pork producers in the Pacific Northwest (and
elsewhere) tend to utilize hybrid artisanal production systems including barns, hoop houses,
and pasture. To get to the scale needed to sell into mass markets, the Pacific Northwest
alternative pork industry will require medium- to long-term investment in and coordination
of low-cost feed and processing infrastructure accessible to small- to mid-size hog farmers;
increasing the scale of existing hog-raising enterprises; and expanding the range of
differentiated, strongly branded products available to consumers.

Pure Country Pork in Ephrata, WA

-PHOTO BY AMANDA OBORNE

SUPPLY DRIVERS
• Feed costs–Feed is the number-one cost item for hog raising; the PNW is far from the
markets for conventional feed. Though evidence indicates that locally milled feed may be
cost competitive, additional research is needed.
• Labor costs–Labor costs for Northwest farmers are high, challenging the viability of laborintensive production methods such as hoop house hog production.
• Processing infrastructure–There is limited pork processing infrastructure in the PNW that
meets the needs of small to medium-scale hog producers. There may be opportunities to
expand this infrastructure.

DEMAND DRIVERS
• Branding and product differentiation. There exist a small but robust group of
differentiated, branded pork producers in the Northwest; data on the growth of this
market is scarce.
• Price premiums. A study in Colorado shows some evidence that a minority of consumers
(~6%) are willing to pay premiums of up to 20% for pork raised using alternative, nonconfinement systems. Regionally specific data on this topic are scarce.
OPPORTUNITIES
The pork industry in the Pacific Northwest, in order to become a significant supplier of
regional markets, needs some “industry building.” In particular, the industry is in need of
an affordable, regionally produced feed manufactured from locally grown grains such as
wheat, barley, oats, and legumes, or waste from dairies and breweries. To meet demand,
many of the smallest-sized hog producers (1–24 head), who comprise 89% of the total
number of hog farms in the Pacific Northwest, would have to scale up production. Oneoff investments are unlikely to be successful over the long-term, without coordinated
investment to build a Northwest pork industry.

Hoop house pork production; Paul Klingeman Sr. & Jr.

•
•
•
•

-PHOTOS BY AMANDA OBORNE

Seek opportunities to produce low-cost feed using local grains
Look for highly skilled alternative hog raising operations seeking to scale up
production
Seek opportunities to invest in processing infrastructure that is accessible to small to
mid-scale
Look for final processors with strong brands seeking to expand

For more detail on the economics of pork production in the Pacific Northwest see the full
narrative that accompanies this investor brief.

www.cascadiafoodshed.org

The Economics of Pacific Northwest Grains:
Investor Summary
OVERVIEW
Small grains are an established part of Pacific Northwest agriculture and food systems. Wheat
is by far the most important small grain crop in the Pacific Northwest, with over 3 million
acres harvested across Washington and Oregon. Most of that wheat is conventionally grown,
and approximately 90% of it is exported out of the region.
The two most economically and ecologically important emerging trends in this sector are 1)
the rise of no-till farming and related practices of conservation tillage, and 2) the increasing
diversity and complexity of crop rotations. These two interrelated sets of farming practices
make up a range of alternative small grain production systems that vary within the region,
based on local differences in temperature and precipitation. Accompanying no-till or
conservation tillage wheat are a group of differentiated, high-value varieties of small grains,
oilseeds, and legumes grown as rotation crops.
To get to the scale needed to sell into mass markets, the Pacific Northwest no-till wheat and
rotation crops industry will require investment in processing infrastructure for diverse grain,
oilseed, and legume crops that is accessible for small- to mid-size producers; investment in
commercialization of rotational crops with potentially high nutritional and commercial value;
and increased funding of marketing and storytelling efforts explaining the benefits of no-till
crops for ecology, economics, and nutrition to consumers.

Direct seed drills are required for no-till production and a significant initial investment.

-PHOTO Shepherd’s Grain

SUPPLY DRIVERS
• Production costs: no-till can be cost-competitive for wheat and most rotation crops,
depending on the geographic production zone.
• Markets for rotation crops: all are at different stages of development; most are growing
• Pricing systems: cost-plus pricing by farmer-owned companies offers greater economic
stability than commodity markets.
• Scale and machinery: expensive no-till machinery has led to rising land rents and
increasing farm size
• Processing infrastructure: for crops other than wheat, regional processing infrastructure
has been scarce

DEMAND DRIVERS
• Transparency: large buyers and consumers are seeking transparent supply chains.
• Crop Diversity: demand for grain, oilseed and legume crops is diversifying.
• Nutrition: consumers are seeking crops with high nutritional content.
• Environmental Values: consumers may be willing to pay a premium for an
environmental attribute such as no-till.
OPPORTUNITIES
The good news for eaters and investors alike is that there is already burgeoning momentum
toward no till, conservation tillage, and crop rotation production systems in the Northwest,
led primarily by farmers in eastern Washington. Experimentation over the last 20 years
in seed varieties, equipment, seeding and harvesting methods, processing, pricing, and
marketing have created a rich foundation from which to scale. That said, as a 2008 article
in Scientific American puts it, “No-till is not a cure-all; such a thing does not exist in
agriculture. Rather it is part of a larger, evolving vision of sustainable agriculture, in
which a diversity of farming methods from no-till to organic—and combinations thereof—is
considered healthy.”

The Dobbins produce no-till wheat and rotation crops; David & Margaret, Bryan & Carolyn

•
•
•

-PHOTO Shepherd’s Grain

Investment in emerging processing infrastructure for diverse grain, oilseed, and
legume crops.
Investment in commercialization of rotational crops with potentially high nutritional
and commercial value.
Funding of marketing and storytelling efforts explaining the benefits of no-till crops
for ecology, economics, and nutrition to consumers to accelerate growth in demand.

For more detail on the economics of small grains production in the Pacific Northwest see
the full narrative that accompanies this investor brief.

www.cascadiafoodshed.org
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Pork Narrative

Differentiated Cost of Production in the Northwest:
An Analysis of Six Food Categories
PORK

Project Background
Consumers have demonstrated a willingness to pay a premium for food attributes such as
“freerange,” “antibiotic-free,” “organic,” and “local.” However, when production systems
designed to yield those attributes are authentically implemented on the ground, such methods
also tend to bear higher production and processing costs in comparison to conventional
production methods. As a result, higher retail prices do not always ensure a sufficient income to
the producer, nor constitute a viable supply chain.
Further, institutions such as schools, hospitals, colleges, and jails are noticeably slower as a
buyer segment (versus restaurants, retailers, and manufacturers) to respond to customer interest
in differentiated products for a variety of reasons, including high price sensitivity. Such buyers
are vital players in the quest to get fresh, nutrient-dense food to vulnerable populations, however,
so creating frameworks that allow them to access minimally processed, regionally produced food
at reasonable prices would serve farmer and eater alike.
Understanding the costs of differentiated production systems in comparison to conventional
approaches is vital to identifying opportunities where efficiencies may be gleaned or market
value harvested to support a viable regional food ecosystem.
Ecotrust is conducting cost of production analysis in six distinct food product categories,
including this one on pork. In each category we define an “ag of the middle” scale and a
“differentiated production system” for analysis purposes, meaning: a specific alternative
production system (one that spawns product attributes about which consumers care, such as
organic, pastured, or grassfed) will be defined at a particular scale of operation (big enough to
participate meaningfully in an institutional supply chain), and be assessed relative to the
conventional/commodity/industrial model of production for that category.
While there are certainly many variations of both production systems and scales of operation
possible in a thriving regional food system, singling out a specific system allows us to create an
economic model that facilitates sensitivity analyses and high level conclusions regarding which
regional food sectors could make efficient and effective use of investment.
Note, this project builds on the foundation laid by the Oregon Food Infrastructure Gap Analysis
report, released in May 2015. The full report and executive summary can be accessed here:
http://www.ecotrust.org/publication/regional-food-infrastructure/, or a quick digital summary of
highlights is available at http://food-hub.org/intrepid. The pork chapter from that report is
included with this model/report as an addendum.
I.

Introduction and Summary of Findings

The Pacific Northwest is an importer of swine products, suggesting that there may be a market
opportunity in expanding regional hog raising to meet local demand for pork. However, to take
full advantage of this opportunity would require reversing the dramatic decline in pork
production in the region over the last two decades. It would require the rebuilding of a regional
1
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pork industry using alternative methods of production relatively new to the region, producing a
differentiated product at premium prices to meet demand from regional consumers,
predominantly located in metropolitan areas.
To sum up the contents of this paper, rebuilding the Northwest pork industry along these lines
would most likely require the following investments:
1. The expansion to medium scale (~1,000 head) of at least 50 small-scale (by national
standards) hog raising operations.
2. Development of a widely available, low-cost feed using regionally grown and milled
grains and by-products, such as barley.
3. Expansion of the small existing network of locally and regionally focused processing
(slaughtering and packing) facilities.
4. The further development of regional brands of fresh and processed pork and pork
products (e.g., cured meats and sausages).
5. The ongoing active participation of retailers and other large-scale food buyers in
sourcing from regional suppliers.

Thanks go to Paul Klingeman Sr. and Jr., Pure Country Pork in Ephrata, WA, for
generous contributions to this research. All photos by Amanda Oborne.

Some of these activities are already underway: for example, there is a growing group of regional
pork processors with strong brands based on unique taste attributes (e.g., Olympia Provisions,
Tails & Trotters, Pure Country Pork). Locally and regionally oriented retailers and foodservice
operators are actively engaged in sourcing pork from regional suppliers (e.g. PCC Natural
Markets, Bon Appetit Management Company).
2
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However, there is little evidence for a current expansion of regionally oriented pork processing
facilities, scaling-up of local and regional hog raising operations, or development of a widely
distributed, reasonably priced pig feed based on regionally sourced grains or by-products.
While the rebuilding of the Northwest pork industry may be both possible and a worthy goal, it
will require a high level of patience and medium- to long-term commitment on the part of
investors, entrepreneurs, producers, extension agents, and established businesses at all links of
the value chain. There already exist economically viable, locally and regionally oriented hog
producers and pork processors, with the potential for expansion; but these individual niche
producers do not add up to a fully functioning, locally and regionally oriented, alternative pork
value chain. A single market intervention, or investment in a single firm, is highly unlikely
to make a significant, systemic difference in reversing the ongoing downward trend in
Northwest pork production.

II.

Defining Pork of the Middle

It is difficult to define what “Agriculture of the Middle” means in the context of Pacific
Northwest pork, because a hog farmer considered “mid-sized” by national standards would be
considered very large scale in this region. Table 1 below displays the distribution of hog farm
sizes by size class in the U.S. Pacific Northwest in 2012. Two things are noteworthy from this
table. First, the overwhelming majority of farms are small: summing the smallest three
categories, we find that over 97% carry fewer than 100 head of hogs in inventory. Third, we note
that the largest category of farms is over 1,000 head – the “industrial” category of over 5,000
head, as defined by a seminal recent Pew research study (Schaffer, Koonnathamdee and Ray
2012) is not even displayed. Table 2 provides a comparison to the U.S. as a whole,
demonstrating the much larger concentration of large farms in other parts of the country. We can
conclude that the pork raising industry in the Pacific Northwest is, as of 2012 at least, relatively
undeveloped.1
Table 1. Inventory of Hogs by Farm Size Class, U.S. Pacific Northwest, 2012
Size Class in
Head
1 - 24
25 - 49
50 - 99
100 - 199
200 - 499
500 - 999
>=1,000
TOTAL
1

OR

WA

Total

% of Total

1,014
85
37
21
12
1
2
1,172

1,191
65
18
10
11
4
4
1,303

2,205
150
55
31
23
5
6
2,475

89.1%
6.1%
2.2%
1.3%
0.9%
0.2%
0.2%

Pork sales data by farm size in the Pacific Northwest is not sufficiently developed to be displayed here.
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Table 2. Inventory of Hogs by Farm Size Class, U.S., 2012
Size Class in Head
1 - 99
100 - 499
500 - 999
1,000 - 1,999
2,000 - 4,999
>=5,000
TOTAL

US Total
48,700
5,000
2,300
3,300
5,700
3,300
68,300

% of Total
71.3%
7.3%
3.4%
4.8%
8.3%
4.8%

Given that the Pacific Northwest lacks a strong sector of mid-sized to large hog farms, to define
Agriculture of the Middle in this context requires a rule of thumb based on income. McAdams
(2015) defines Agriculture of the Middle producers as those who can support a family of four on
at least twice the federal poverty level of $24,250/year; hence, producers who earn $48,500 in
net income or more. In Oregon, producers with sales between $250,000 and $499,999 are the
first to show an average net income in excess of two times the 2015 federal poverty level, with
$80,931 in net income to the operation and $79,848 in net income to the operator (McAdams
2015).
We can use average production and sales statistics to reach a good rule of thumb for Agriculture
of the Middle as applied to hog raising. In 2014, the average farrow-to-finish hog producer
nationwide received a price of $78.65 per hundredweight of live hog (USDA 2015). In 2014, the
average market hog weighed 285 lbs. at slaughter (NASS 2015). Hence, a good rule of thumb for
the minimum farm size necessary to reach Agriculture of the Middle is 1,100 market hogs
($78.65 * 2.85 * 1,100 = $246,567). Gross income from 1,100 hogs is slightly less than
$250,000, but for a farrow-to-finish producer2, the difference may be made up by selling sows
culled from the farrowing operation (see below for details of farrow-to-finish systems). Yet as
Table 1 indicates, an operation with 1,100 hogs would be in the top 0.2% of the size distribution
of farms in the Pacific Northwest. Clearly, if Pork of the Middle is to become significant in the
Northwest, some scaling-up needs to be done.
The next two sections look at the drivers of supply and demand for the regional pork industry in
the Pacific Northwest and identify possible market interventions.

2

For the definition of “farrow-to-finish” hog production, please see Section VII, Appendix, p. 10.
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III.

Supply Chain Drivers
A. Market Concentration

Over the last two decades, the pork industry in the Pacific Northwest has declined precipitously.
Table 3 below demonstrates the decline in hog production with data from USDA (NASS 2015).
Over the period 1997 to 2012, the production of pork in Oregon and Washington fell from $14.3
million to $7.7 million – a decline of 46%.
Table 3. Trends in Pork Production, U.S. Pacific Northwest
1997
Oregon

$ 6,161,000

Washington

$ 8,215,000

TOTAL

$ 14,376,000

2002

2007

2012
$
$ 3,540,000 (*)
$ 5,662,000
3,195,000
$
$ 6,803,000
$ 5,921,000
4,542,000
$
$10,343,000
$11,583,000
7,737,000
(*) data may be incomplete due to missing data points

The most likely culprit for the decline in the Pacific Northwest regional pork industry is rapid
market concentration at the national level. Today, fewer firms control a larger share of the
U.S. hog market than at any time in our history. This concentration is happening at all links
of the chain: raising, slaughtering and packing, and distribution (Hauter 2012). The reasons for
the rise of concentrated hog production are many, but the availability of cheap feed due to low
commodity prices, weak environmental regulations on manure management, economies of scale
in production and processing, mergers and acquisitions at the meatpacker/processor level, and
the Justice Department’s failures to enforce antitrust laws against meatpackers are all forces
moving the industry in this direction. The national trend at the producer level has been dramatic.
In 1992, 30% of all U.S. hogs were raised on farms with more than 2,000 animals; by 2007, 95%
of hogs were raised on farms this large (Hauter 2012).
In the U.S. hog industry, meatpackers wield a high degree of market power: as of 2012, the top
four packers control 66% of all U.S. hogs. The power of the packers has led to the decline of
independent hog producers and processors. At the production or raising stage, advance contract
purchasing has rapidly replaced negotiated spot market purchasing; whereas in 1993, 87% of all
hog sales were negotiated purchases, by 2007, 70% of all hogs were bought on contract, and
20% were owned outright by the packers (Hauter 2012). Contract purchasing reduces the
autonomy of hog raising operations and leads to lowered purchase prices. The resulting cost
pressures on producers lead them to cut corners in animal welfare, environmental protection, and
working conditions (Schaffer, Koonnathamdee and Ray 2012, Hauter 2012). These cost
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pressures also make it very difficult for small- to mid-scale, alternative pork producers to
compete.
The national trends in concentration at the slaughtering and packing levels are evident in the
Pacific Northwest. Table 4 below presents data from the U.S. Census Bureau’s County Business
Patterns dataset for animal slaughtering facilities excluding poultry (NAICS category 311611) in
the U.S. Pacific Northwest (Oregon and Washington). From 2000 to 2013 alone, the total
number of animal slaughtering facilities declined by 22%. However, the number of large
slaughtering facilities (50 or more employees) increased by 50%, while the number of the
smallest facilities (less than 5 employees) declined 46%.
Table 4. Number of Animal Slaughtering Facilities (except poultry), U.S. Pacific Northwest (OR
and WA)
Number of Employees
1–4
5–9
10 – 19
20 – 49
50 or more
Total
Source: US Census Bureau

2000

2013
57
13
6
3
6
85

31
19
4
3
9
66

Difference
-46%
46%
-33%
0%
50%
-22%

B. Market Differentiation
Though the Northwest pork industry has declined overall, one market segment appears to be
emerging: sales of organic certified hogs. This nascent regional trend, suggested by the (scanty)
data in Table 5 below, mirrors the growth in organic certified hog production nationwide,
reflecting increased consumer concerns for health, food safety, environmental protection, and
animal welfare. If organic sales are a “leading indicator” of market differentiation, then the hog
market, regionally as well as nationally, may be poised for a revival of independent production
through differentiated raising practices. The ongoing development of alternative pork production
systems, described later in this paper, offer further evidence that differentiation is occurring in
the locally and regionally oriented segments of the market.
Table 5. Organic Hog Production, Oregon and Washington
Sales in Head
2011
OREGON
WASHINGTON
US TOTAL

2014
-

12,662

652
30,944
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OREGON
WASHINGTON
US TOTAL

Sales in $
2011
$
$
$
4,504,215.00

2014
$
$

208,352.00

$ 9,829,940.00

C. Production Costs
Production costs are a major driver of the supply of pork. This section identifies three important
drivers of the cost of production for Northwest pork: the supply of available, low-cost feed; the
cost of farm labor; and the availability of low-cost processing accessible to small- to mediumsized producers.
1. Feed Supply
The Pacific Northwest appears to be at a disadvantage in pork production due to its long distance
from the markets for feed grains conventionally used in hog raising: corn and soybeans. Are
there alternative feed blends that can use the small grains – wheat, barley, and oats – that grow
well in the Pacific Northwest?
A recent study from Iowa State suggests that small grains including wheat, barley, and oats, can
in fact provide useful feedstuffs in swine raising operations (Sullivan, et al. 2005). Compared to
corn, small grains are high in crude protein, lysine, and digestible phosphorus, which are all
important nutrients for growing pigs. The higher lysine content in small grains entails a lower
requirement of soybean meal in the pig’s diet. The drawbacks of small grains are that they
contain less metabolizable energy than corn, which has affected feed conversion efficiency in
some instances. Straw from small grains can also be used as bedding in hoop houses.
The primary drawback of small grains is that they tend to be more expensive than corn, even in
the Pacific Northwest where locally produced corn is scarce. The most important small grain for
pig feed is wheat; the most important conventional feed grain is corn. Table 6 below reports
average per-bushel prices received for corn, wheat, barley, and oats in the State of Washington
over the decade 2005-2014 (NASS 2015). During this decade, the price of corn never exceeded
the price of wheat. Corn prices tended to exceed barley and oats prices. However, the energy
density of barley and oats are lower than that of corn, thus the feed requirements are higher,
offsetting the lower unit costs at least partially. The lower soybean meal requirement from a
small-grain-based diet provides another source of cost savings, given the high price of soybeans
(US average $22.60/bushel in 2014). Prices in Oregon follow similar trends to those in
Washington (not shown).
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Table 6. Prices of Small Grains and Corn ($/bu), 2005-2014, WA
Corn
Wheat (All)
Wheat (Spring)
Wheat (Winter)
Barley
Oats

2005
$ 2.81
$ 3.32
$ 3.70
$ 3.21
$ 2.16
$ 1.65

2006
$ 3.72
$ 4.49
$ 4.74
$ 4.42
$ 2.88
$ 1.90

2007
$ 4.50
$ 7.58
$ 7.89
$ 7.51
$ 5.08
$ 2.85

2008
$ 4.56
$ 6.26
$ 7.10
$ 6.08
$ 3.49
$ 3.08

2009
$ 4.59
$ 4.85
$ 5.74
$ 4.58
$ 2.90
$ 2.80

2010
$ 6.08
$ 6.24
$ 7.15
$ 6.03
$ 3.66
$ 1.90

2011
$ 6.22
$ 6.78
$ 8.08
$ 6.40
$ 4.85
$ 3.15

2012
$ 6.69
$ 8.07
$ 8.51
$ 7.96
$ 5.53
$ 3.50

2013
$ 5.29
$ 6.95
$ 7.34
$ 6.87
$ 4.12
$ 4.00

2014
$ 5.10
$ 6.55
$ 7.22
$ 6.42
$ 3.54
$ 2.55

Despite higher per-bushel prices, a locally milled feed blend using small grains may be pricecompetitive with blends using conventional grains. Table 7 below presents the composition of a
series of sample diets for finishing pigs (150 – 250 lbs.) developed by a recent Iowa State study
(Sullivan, et al. 2005). Six sample diets using three small grains – wheat, barley, and oats - are
presented; each grain is assigned to a diet with High or Low levels of that grain. Table 7 presents
the author’s calculation of unit costs of these diets using 2014 conventional prices per bushel
received in Washington State for each of the component grains, using U.S. average prices for
soybeans ($22.60/bushel), for which Washington data is not available. Additives include
dicalcium phosphate, limestone, salt, a mineral premix, and a fat soluble vitamin mix. The prices
of additives are quoted from online retail sources and may be overstated if the hog producer is
buying wholesale.
The results suggest that a regional feed based on barley or oats may be competitive with a
conventional feed. The feed blend high in barley is the most price competitive ($0.12 / lb,
highlighted in yellow) and the blend high in wheat is second-most competitive ($0.14 / lb). The
wheat blend is price-competitive because the reduced need for feed additives offsets the higher
cost per pound of the grain.
Though not conclusive, this simple thought experiment, based on an academic study of pig diets,
indicates that a regionally grown and milled feed blend may be able to provide aspiring
Northwest producers with a price-competitive input. Additional research in this area could
include estimating the cost of producing a local or regional feed based on spent grains from
breweries or dairies, or agricultural waste left in the field after harvesting small grains.
Table 7. Composition and Cost of Sample Feed Blends, Grains Only, WA (2014 prices)

Grain (lbs.)
Wheat (Winter)
Barley
Oats
Corn
Soybean
Additives

Wheat
(High)
1,769
195
36

Lbs. of grain / blend
Wheat
Barley
Barley
(Low)
(High)
(Low)
500
1,786
500
1,215
1,223
244
175
235
41
39
42

Oats
(High)
800
934
225
41

Oats
(Low)
200
1,508
250
42
8
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Total
Total Cost (2014 WA)
Total Cost / Lb (2014 WA)
Ranking

2,000
$275.68
$ 0.14
2

2,000
$298.59
$ 0.15
5

2,000
$231.14
$ 0.12
1

2,000
$285.29
$ 0.14
4

2,000
$279.68
$ 0.14
3

2,000
$300.20
$ 0.15
6

2. Labor Costs
Labor costs are a major issue for Pacific Northwest agriculture in general. In particular, legal
immigration channels require burdensome visa (H-2A) paperwork, high transportation costs, and
high costs of temporary worker housing on top of wages. Labor costs are not the largest
component of operating costs for alternative pork; however, the combination of high upfront
costs of search, immigration, and housing, and the seasonal nature of much of the work ensures
that they remain a burden to many farmers. All Northwest alternative pork producers interviewed
for this study cited cost of labor as a key barrier to expansion.
3. Processing Capacity
Processing capacity is a key constraint on alternative pork production systems. Currently, smallto mid-scale alternative pork producers lack sufficient processing infrastructure to scale up
production to meet existing niche market demand, leading alternative retailers to source a portion
of their pork through conventional channels. Like all processing infrastructure, adequate
throughput and utilization requires a critical mass of producers to be viable. Additional research
should be done on current capacity to understand constraints and coordinate opportunities.

IV.

Drivers of Demand for Regional Pork

1. Introduction
Table 8 below presents estimates for the dollar value of statewide wholesale market demand for
fresh and processed pork by market channel, collected from a recent report released by Ecotrust
(Ecotrust 2015). In 2012, the entire State of Oregon produced and sold only $3.2 million worth
of pork (NASS 2015), while consuming $170.6 million worth of pork. Even if all pork produced
and sold in Oregon was consumed in Oregon (unlikely), the State of Oregon still “imported” at
least $167.4 million worth of pork from other states in 2012: 98% of pork consumed in
Oregon was not produced in Oregon. Though we do not have similar data for the State of
Washington, the story is likely similar: Washington pork producers sold $4.5 million worth of
pork in 2012 (NASS 2015), in a state with a population significantly larger than Oregon’s - 7.06
million vs. 3.97 million (U.S. Census Bureau 2015).
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Table 8. Total Wholesale Demand by Market Channel, State of Oregon (2012)
Market Channel
Retail
Foodservice
TOTAL

Fresh
$50M
$21M
$71M

Processed
$54M
$45.6M
$99.6M

TOTAL
$108M
$66.6M
$170.6M

Clearly there exists the potential for the Pacific Northwest to meet a larger proportion of its
demand for pork than it currently does. The difficulty in meeting this market opportunity lies in
the fact that the Pacific Northwest lacks a large-scale pork industry. As Section III.A above
suggests, there may be good reasons for the region’s lack of participation in the current trend
toward market concentration: large-scale, industrial hog raising operations have created
nuisances, environmental hazards, and conflicts between producers and communities (Schaffer,
Koonnathamdee and Ray 2012, Platt 2006). Developing a regional pork industry sufficient to
meet market demand will require that producers adopt ecologically responsible, as well as
economical, methods of hog raising that are also price-competitive in regional markets. Since
this possibility is remote, the development of branded, differentiated pork products at price
premiums that consumers are willing to pay seems to be a more viable strategy. The next two
sections cover branding and consumers’ willingness to pay.
2. Branded Products
Developing local and regional brands can be one way of stimulating demand for differentiated
pork products. Currently, there is no systematic dataset indicating the magnitude of the trend in
market differentiation in Pacific Northwest pork. However, there exists a stable, and possibly
growing, group of branded pork producers / processors in the Pacific Northwest, offering
differentiated products at premium prices. Pure Country Pork is the most significant alternative
supplier in Washington State, and offers its products under its own label as well as via popular
brands such as Good Food Award winner Tails & Trotters.
As our research on production costs in Section VII of this paper clearly indicates, the prospects
of alternative pork becoming price-competitive with commodity pork are remote. The
possibilities of branded, differentiated products appear to be more promising. The next section
addresses the question of what price premiums the consumer market might bear for differentiated
products.
3. Consumer Willingness to Pay
Existing empirical studies reveal that many consumers state that they are willing to pay positive
premiums for differentiated food products, including pork. For instance, a 2002 study at
Colorado State (Grannis and Thilmany 2002) measured consumers’ stated willingness to pay for
differentiated pork. The results revealed that a significant number of consumers state willingness
to pay price premiums for differentiated pork products. For instance, of the 1,400 participants,
10
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406 consumers (29.7%) were willing to pay a 10% price premium for “naturally raised” pork
chops and eighty-four consumers (6.25%) were willing to pay a 20% price premium. The study
defined “naturally raised” as comprising two attributes: no confinement raising, and no
antibiotics used.
The USDA reports that the average U.S. retail value of pork in 2014 was $4.02 (402 cents/lb)
(USDA, Meat Price Spreads 2015). If the above study’s findings are accurate and transfer across
time and regions of the U.S., then nearly 29.7% of consumers would be willing to pay $4.42 / lb.,
and 6.25% would be willing to pay $4.82 / lb., for a differentiated pork chop in 2014. U.S. per
capita consumption of pork is about 46 lbs. / person / year. The USDA reports that 38% of the
pork consumed domestically is fresh; hence, per capita consumption of fresh pork is about 17.5
lbs. / year; 82% of this fresh pork is purchased at retail stores, totaling 14.4 lbs. / year.
The population of the entire U.S. Pacific Northwest is about 11 million people. If 29.7% of these
people are willing to pay 10% premiums on 14.4 lbs. of fresh retail pork per year, then the total
market size for pork at a 10% premium price is about 47 million pounds, worth about $208
million. If 6.25% of the population of the Northwest is willing to pay a 20% premium, then the
total market size for pork at a 20% premium price is about 10 million pounds, worth about $48
million.
As of December 2014, the average U.S. hog farmer received 26.4% of the retail price (USDA,
Meat Price Spreads 2015).3 If this price share transfers to the Pacific Northwest, then from the
market size figures given above, the total farmers’ income from 10% premium pork would be
about $54.9 million, and the farmers’ income from 20% premium pork would be $12.6 million.
If, as suggested above in Section II, a Pork of the Middle producer earns $250,000 in gross sales,
then the entire demand for 10% premium pork can be satisfied by about 220 mid-sized
producers, and the entire demand for 20% premium pork can be satisfied by about 50 mid-sized
producers.
These estimates should be taken as rough, ballpark figures only; the consumer willingness to pay
data presented above from the Colorado State study (Grannis and Thilmany 2002) are subject to
limitations. In particular, consumers’ stated willingness to pay premiums for differentiated
products often does not match their actual economic behavior. Further, estimates of consumer
willingness-to-pay vary over time and space; there is no guarantee that Colorado consumers will
behave similarly to Pacific Northwest consumers. In short, comprehensive data on the size of the
market for differentiated food products at various price points is lacking. Additional research is
needed in this area. Finally, getting even 50 producers to scale up to the minimum necessary
volume for Pork of the Middle – which is over 1,000 marketed hogs per year - may prove to be
beyond the scope of a single investor: a more comprehensive industry-building effort may be
called for. The next section reviews briefly the kind of alternative production system that might
form the basis for such a rebuilt pork industry.

3

There is no publicly available data on hog farmers’ share of retail prices for the Pacific Northwest.
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Newborn piglets (left) and six-month olds (right).

V.

Alternative Hog Raising Systems

This section describes what we mean by “alternative pork” in more depth. Alongside the trend
towards market concentration discussed above in Section III.Error! Reference source not
found., alternative or “niche” pork production systems have developed that seek to market pork
to consumers concerned with food safety, environmental quality, and specific meat attributes
including taste, juiciness, and low fat. Animal welfare, occupational health and safety, and an
overall desire for food system reform are some other reasons why consumers may choose to buy
pork produced under alternative production systems.
Alternative systems for hog raising and pork production are quite diverse. In general, they range
from pasture-based, outdoor raising systems, which are land-intensive and use relatively few,
simple shelter structures, to hoop house-based, indoor systems, which use relatively little land
and more complex structures for gestation, farrowing, growing, and finishing. Each system has
advantages and disadvantages; many producers use hybrid systems in which some pasture-based
raising complements indoor, hoop house production.
12
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Further, each system itself is diverse: some pastured systems include pigs as part of a multi-crop
rotation, while others focus on pigs exclusively. Some hoop house systems rotate pigs through a
succession of houses based on different phases of their lifecycle, while others consist of two
houses, one for farrowing (sows and piglets) and one for growing pigs to market weight. In
general, pasture-based systems tend to be favored by the smallest producers, and hoop houses
tend to be used at somewhat larger scales. Though generalizations in this area, as in all areas of
alternative agriculture, are difficult to make, we consider the hoop house raising system to hold
more potential for “Pork of the Middle” than any other. The next section briefly reviews the
characteristics of that system.
A. Hoop Houses
Hoop houses have become an increasingly popular form of alternative swine production. A hoop
house consists of a series of arched metal frames, secured to ground posts and side walls or
concrete walls about 4 to 6 feet above ground level, and covered with a polyethylene tarp that is
stretched and secured (Gegner 2005). A standard hoop house size is 30 x 80 feet, or 2400 square
feet total. The floor of hoop houses is lined with straw bedding to provide pigs with adequate
warmth and an environment for rooting. Wintertime temperatures in hoop houses with a full
cohort of pigs in deep-straw bedding have been measured upwards of 80 degrees Fahrenheit
(SARE 2003). Straw bedding also allows for a medium in which to compost manure. Hoop
houses can hold anywhere from 150-250 growing pigs, but a standard house capacity is 200 pigs,
at 12 square feet per pig.
In general, hoop houses cost less per pig to supply shelter than confinement systems (Gegner
2005, SARE 2003); however, raising pigs in hoop houses is more labor- and managementintensive than confinement raising due to the increased needs for managing straw bedding and
manure. A 2003 study notes:
Alternative systems relying on deep straw require careful farm management to minimize
disease and provide the feed and bedding hogs need at different stages of life. In economist
parlance, raising pigs in these systems means more variable costs – feed, bedding, labor –
versus fixed costs such as confinement buildings. (SARE 2003)
The role of deep straw bedding in ensuring high animal welfare in hoop house hog raising is
highly important. A study released by ATTRA on hoop house production states, “Deep bedding
is key to the shelter’s performance. When in doubt, add more bedding” (Gegner 2005). Unlike
pastured systems, hoop houses do not take up significant amounts of land, hence the rising cost
of land in the Pacific Northwest does not play a major role in determining production costs. For
details of the production costs associated with hoop house hog raising, please see Section VII
below.
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Hoop houses at Pure Country Pork in Ephrata, WA.

VI.

Conclusion and Recommendations

This study has provided a broad overview of the principal drivers of supply and demand for
alternative pork production in the Pacific Northwest, and offered a primer on the most important
alternative pork production system, the hoop house. The principal conclusion of this research is
that while individual hog raising and pork processing businesses in this region may be profitable,
the industry as a whole is in decline and will require a significant effort to rebuild.
The following are four examples of the types of potentially profitable pork-related businesses
that may form part of an alternative supply chain for pork in the Pacific Northwest.
1. A regional feed supplier using small grains, rotation crops, farm by-products, or waste
from breweries, distilleries, or dairies to produce a reasonably priced feed (<$0.15/lb)
2. A number of highly skilled small-scale hog raising operations seeking to scale up
3. A year-round slaughter/processing plant willing and able to work with multiple small
hog farms, and seeking to expand capacity
4. A final processor with strong branding capacity, committed to sourcing from local
suppliers
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To play a catalytic role in rebuilding the Pacific Northwest pork industry to focus on alternative,
differentiated production and processing, an impact investor should seek to deploy capital in all
four of these types of businesses.

VII.

Appendix: A Model of Farrow-to-Finish Hoop House Production Costs

This appendix presents the Excel-based data model we originally developed to predict the costs
and returns to alternative pork production. While we believe that the market-oriented information
presented above in the main body of this document offers clearer guidance to investors than the
detailed production cost data given below, intellectually curious investors may find the
information presented in this model useful. If so, keep in mind that these data are to be taken not
as precise estimates for predicting production costs, but rather as guidance for understanding the
basic economics of alternative hog production systems.
A. Production System
The production system we have chosen to model in this study is a year-round, farrow-to-finish,
hoop house production system. Farrowing refers to the bearing and nursing of a litter of piglets
by a sow (mature female pig). The farrow-to-finish system refers to the raising of pigs from the
farrowing stage until they are full-grown weight and ready to be slaughtered. It is distinct from
two other major types of pig raising systems: farrow-to-feeder, which raises pigs from the
farrowing stage until they are at “feeder” weight, around 60 pounds; and feeder-to-finish, which
purchases pigs at feeder weight and raises them until they are at slaughter weight.
A typical farrow-to-finish pig raising operation consists of a number of sows (mature female
pigs), each of which are bred for 2 or 3 years before culling (selling to be slaughtered). Each
year, the sow gives birth to 1-2 litters of 7-10 piglets per year. A well-managed pig raising
operation with healthy sows will usually gain about 2 litters per sow, per year, and will
experience a 5-10% mortality rate among piglets. Hence, each sow will give birth to 14-20
piglets per year, of which 12-19 will survive to maturity.
The farrow-to-finish system has several advantages for an independent hog producer. First, the
system does not require the purchase of large numbers of piglets, but rather a smaller number of
sows. Second, the producer controls the entire lifecycle of the pig from its birth and weaning to
its growth to slaughter at about 6-7 months (24-30 weeks) of age, allowing for ecologically
responsible, economically efficient management practices to be implemented throughout the
entire lifecycle. Third, farrow-to-finish systems are compatible with multi-crop farms; a small
number of farrowing sows can fit into a crop rotation to provide consistent revenue throughout
the year.
In general, farrow-to-finish production systems enjoy lower unit costs, and are thus more
profitable, than other types of pig raising systems (Schaffer, Koonnathamdee and Ray 2012). A
2001 study corroborates: “Of the (production) systems, farrow-to-finish has the greatest long-run
market potential and flexibility” (Kephart, et al. 2001). However, farrow-to-finish operations are
15
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also more capital- and labor-intensive than other types of pig raising, since the entire lifecycle of
the animal must be managed.
In the data model that follows, we assume a production system consisting of 100 sows, each of
which bears two litters per year for two years, averaging 8 pigs per litter, at a 7.5% mortality
rate. This litter size reflects the average litter size reported in Oregon over the years 2000-2015
(Washington data after 2010 is not available). The average in Washington over the years 20002009 is 8.5, which could serve as an alternative assumption.
For a farrow-to-finish production, gilts must be purchased each year. A gilt is a female pig who
has not yet borne a litter (farrowed). We assume a system in which each gilt (sow) breeds for two
years before being culled (sold). Each year, half of the sows are culled, and half are retained.
Hence, our production system requires purchase of 50 gilts per year, and sale of 50 cull sows per
year. The purchase price per gilt is assumed to be $210, reflecting the assumptions of a recent
study at Iowa State (Kliebenstein, et al. 2004), adjusted to 2015 USD by the Producer Price
Index for slaughter hogs and rounded up slightly (from $207). The sale price per cull sow is
assumed to be $250, reflecting a price per hundredweight of $50 and a cull weight of 500 lbs.
(USDA 2015). Given these assumptions about scale, litter size, and mortality rate, marketed
output will be 1,480 hogs per year.
We assume the sows are artificially inseminated, hence there is no need for a boar; instead, boar
genetics (semen) must be purchased for each litter and each sow. Artificial insemination is a
common practice in the hog industry, due to the land and labor costs associated with boar
management, the availability of high-quality boar genetics, and the reduced risk of diseases that
boars may transmit (e.g. African Swine Fever, etc.).
The system we are describing is based on year-round, not seasonal, production. We choose to
describe a year-round system because it ensures a more consistent flow of pork, which satisfies
year-round market demand. However, year-round systems are more expensive per pig, and per
cut of meat, than seasonal systems (Kliebenstein, et al. 2004). The factors that make year-round
production more expensive are increased labor due to more intensive management; increased
piglet mortality and disease; increased feed requirement (less efficient feed conversion); and
increased need for hoop house bedding and climate control.

B. Production Costs
The conventional way to display costs of pork production is in dollars per hundredweight
(hundred pounds) of live hog. However, cost units vary. Some authors (Stender, et al. 2009)
display costs in terms of dollars per hundredweight of pork, and others display costs in terms of
dollars per head, or per hog (Larson, Kleibenstein and Honeyman 2003). However, “dollars per
live hundredweight” is the most common cost measure. We assume that the average market hog
weighs 250 lbs. at slaughter. This rule of thumb reflects average market weights over 2000-2015
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for Oregon, and 2000-2005 in Washington (NASS 2015), and is a commonly accepted rule of
thumb for market weight hogs.
The major cost categories for farrow-to-finish pork production are as follows in order of
importance: feed costs, other variable costs, fixed costs, and labor costs.
1. Feed Costs
As noted above, the most important input to pig raising is feed: in farrow-to-finish production
systems, feed may comprise up to 75% of total production costs (Kephart, et al. 2001). Feed
absorbs a larger proportion of production costs in farrow-to-finish systems than in the other pig
raising systems. For example, feed comprises an average of 65% of the cost of feeder-to-finish
systems (Schaffer, Koonnathamdee and Ray 2012).
Feed cost is made up of two components: price per pound and conversion efficiency. Feed
conversion efficiency is usually expressed as the pounds of feed necessary for each pound of live
weight gain. It can range from 3 to 5 pounds of feed for every pound of live weight gain.
Considering that each pig grows to 250-300 lbs. over less than 7 months, feed conversion
efficiency matters tremendously for hog raisers’ production costs. Cold climates, wasteful
feeding systems, poorly balanced nutrition, and unhealthy pigs can all reduce feed efficiency.
Efficient feed conversion is gained through feeding systems optimized for low wastage and
nutritional balance, temperate or warm climates, and healthy pigs. In this model, we assume a
feed conversion rate of 4 lbs. feed for each pound of weight gain, which follows a recent study of
year-round, farrow-to-finish hoop house production (Kliebenstein, et al. 2004).
The costs of feed can vary considerably based on type and region. The enterprise budgets
produced at Iowa State University cite feed costs for three types of feed that matches three stages
in the lifecycle of the pig: nursery feed for piglets from weaning up to feeder weight of about 70
lbs., grower feed for feeder pigs up to about 150 lbs., and finisher feed for pigs up to market
weight of 240-270 lbs. (Becker, Honeyman and Kliebenstein 1999, Larson, Kleibenstein and
Honeyman 2003). Using the Producer Price Index for animal feeds to convert these estimates
into 2015 USD, the costs per pound are $0.25, $0.21, and $0.18, respectively. Our simplified
model assumes a fixed $0.20 / lb cost for feed. However, organic or specialty feeds may be more
expensive: an organic, pastured pork producer we interviewed (Sturtevant 2015) cited $0.26 / lb.
2. Other Variable Costs
Most of the variable costs aside from labor are adapted from the 2004 Iowa State study
(Kliebenstein, et al. 2004), with the exception of interest on working capital and boar genetics
(semen) for breeding. The costs include breeding sows (gilts), boar genetics (Dhuyvetter, et al.
2014), straw bedding, veterinary and medicine costs, fuel and other utilities, repairs, record
keeping, and interest on working capital (Benson and Green 2011). All costs are corrected from
2003 to 2015 USF using the PPI. Interest on working capital is assumed to be 5.5%, evaluated on
half of the cost of working capital (all variable costs, including labor).
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3. Fixed Costs
We assume that two sets of structures are necessary for the farrow-to-finish operation: (1)
farrowing barns, in which sows will gestate, give birth, and farrow piglets to weaning; and (2)
finishing houses, in which weaned pigs will feed and grow to finished market weight. Some
operations include intermediate houses in which weaned pigs are grown to feeder weight (~70
lbs.); some include a fourth type of house in which feeder pigs are grown from 70 to 150 lbs. For
the sake of simplicity, we assume that there are only two types of houses.
We assume that both structures are hoop houses and cost the exact same amount to build and
maintain. A 2004 study at Iowa State University (Kliebenstein, et al. 2004) cited $13,000 as the
cost to build a hoop house structure; corrected for inflation to 2015 USD using the PPI, we
assume $15,350 / house. Each farrowing barn holds 25 sows, each with a litter of piglets, and
each finishing house holds 200 market weight hogs at one time, or 400 hogs per year. Hence,
four farrowing barns and four finishing houses are needed at the scale of production we are
considering.
We assume that miscellaneous equipment for both types of structures, including feeders,
waterers, pipes, electric lights and indoor climate control, as well as manure storage and
treatment facilities, costs $10,000. Since the land requirement is minimal, we assume the farm
has no tractor, but rather an ATV with a trailer to haul equipment and feed. Transportation of
finished hogs to market is contracted out and is thus part of variable costs. We assume the ATV
and trailer together cost $7,500, and the farm only needs one unit of each.
4. Labor Costs
Labor costs can be measured in one of two ways: hours per pig from birth to slaughter, or hours
per litter, including care/supervision/feeding for the farrowing sow. Following a recent study of
organic pork production at Iowa State University (Kliebenstein, et al. 2004), we assume each
litter (including sow) requires 13 hours of labor to raise, reflecting the authors’ reported average
for year-round farrow-to-finish, hoop house production. If each litter requires 13 hours of labor,
then the total labor requirement per year is equal to the number of sows, multiplied by the
number of litters per sow per year, multiplied by 13. The total number of hours is thus 13 * 100 *
2 = 2,600 hours per year, or 1.25 FTE assuming a 2,080-hour work-year. Labor is assumed to be
paid $15 / hour.
5. Summary of Production Cost Assumptions
A summary of the assumptions behind our study is given below in Table 9. We assume a
purchase price per live hundredweight of $125.00, and a purchase price for cull sows of $250.
The purchase price assumption is arbitrary, but allows the model to clear a small profit margin of
about 3% (see Table 10 below).
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Table 9. Data Model Assumptions
Model Inputs
Number of Sows (Gilts) Purchased /
Year
Cost / Sow (Gilt)
Number of Litters / Sow / Year
Average Litter Size
Piglet Mortality Rate
Feed-to-Weight Conversion Rate
Feed Cost / Lb
Live Weight / Finished Hog
Person-Hours of Labor / Sow + Litter
Hoop House Unit Cost
Farrowing Barn Unit Cost
Equipment Unit Cost
Vehicle Unit Cost
Hired Labor? (Y/N)
Hired Labor Wage
Purchase Price / Cwt Live

100
$
210
2
8.0
7.5%
4
$
0.20
250
13
$
15,350
$
15,350
$
10,000
$
7,500
Y
$
15
$
125

C. Model Results
1. Hoop House Production
Model results are given below in Table 10. Notably, feed absorbs a substantial majority of total
farm costs (72.6%). This finding is consistent with other studies of farrow-to-finish production
systems, which tend to have the highest feed costs as a percentage of total costs (Kephart, et al.
2001). For another example, in the case of outdoor (pastured) farrow-to-finish systems, feed can
absorb as much as 85% of total costs (Becker, Honeyman and Kliebenstein 1999). The second
most important cost category is Other Variable costs, which absorb 10% of total costs, or $12.37
/ hundredweight of live hog. Fixed costs and labor costs are about equal to other variable costs in
importance (8.8% and 8.5% respectively). The break-even cost of production is $123.72 / cwt
live hog. This estimate is comparable to the one generated by a 1999 study at Iowa State
(Becker, Honeyman and Kliebenstein 1999), in which the authors found a break-even price of
$133.41 / cwt ($55 / cwt in 1999 USD, adjusted upwards to 2014 USD by the PPI).
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At the $125 / cwt price point, the net income of the farm is $17,253 / year. Total returns,
including sales of cull sows, are $475,000; the profit margin is 3.6%. The cost of feed is the
ultimate arbiter of returns at any price point. For each cent per pound that the feed price falls,
returns increase by $16,625; break-even price falls by $4.49 / cwt. If the feed price were to fall to
$0.10, the break-even cost of production would be $78.78 / cwt – almost able to break even at
the U.S. average market price of $78.65 / cwt.

Table 10. Receipts, Costs, and Returns to Hoop House, Farrow-to-Finish Pork Production
Model Outputs: 100 Sows, $0.20 / lb. Feed

Returns By Category Per Litter
Gross Receipts
$2,312.50
Feed Costs
$1,662.50
Labor Costs
$195.00
Other Variable Costs
$228.83
Fixed Costs
$202.41
Total Cost
$2,288.73
Total Annual Returns
$23.77

Per
Finished
Hog
$312.50
$224.66
$26.35
$30.92
$27.35
$309.29
$3.21

Per Cwt
Live Hog
$125.00
$89.86
$10.54
$12.37
$10.94
$123.72
$1.28

Total
Returns
and Costs
$475,000
$332,500
$39,000
$45,765
$40,481
$457,747
$17,253

% Total
Cost / cwt
Weight
Gain
-72.6%
8.5%
10.0%
8.8%
---

2. Comparison to National Averages
Table 11 below provides corresponding 2014 annual national averages for farrow-to-finish pork
production from the USDA Economic Research Service (USDA 2015). The conventional model
presented here assumes 5,000 hogs, sold at the national average market weight of 285 lbs. Sows
are not considered in this model budget; all costs are expressed in dollars per hundredweight of
live hog. The breakeven cost of production is $58.59 per live hundredweight, less than half the
cost of production of the hoop house model described above. Feed costs, in particular, are much
lower in the conventional model ($34.07 vs $89.86); differences in feed costs account for 86%
of the difference in total costs between the two models.
The average market price per live hundredweight in 2014 was $78.65, which is 37% lower than
the barely breaking-even $125 / cwt in our hoop house model above. The annual net returns are
over fifteen times higher ($285,855 vs. $17,253). Net returns per hundredweight for the
conventional model are $20.06, compared to $1.28 for the hoop house model. Profit margins are
over seven times higher (25.5% vs. 3.6%).
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Table 11. Receipts, Costs, and Returns to Conventional, Farrow-to-Finish Pork Production (U.S.
Average)
Model Outputs: 5,000 Hogs
Returns By Category
Gross Receipts
Feed Costs
Labor Costs
Other Variable Costs
Fixed Costs
Total Cost
Total Annual Returns

Per Cwt Live
Hog
$78.65
$34.07
$7.72
$5.97
$10.83
$58.59
$20.06

Total Returns and
Costs
$1,120,763
$485,498
$110,010
$85,073
$154,328
$834,908
$285,855

% Total Cost / cwt
Weight Gain
-58.1%
13.2%
10.2%
18.5%
---

Similar returns to alternative pork production can be earned, however, if feed costs are brought
down. Consider the hoop house case presented above in Table 10, with two adjustments. First,
suppose the pigs are fed a barley-based diet such as the lowest-cost feed blend presented in Table
7, which they purchase for $0.12 / lb. Second, suppose that the producers receive $94.38 / cwt,
which is a 20% premium over the U.S. average purchase price of $78.65 reported in Table 11,
reflecting the higher premium that consumers have stated willingness to pay from the study
reviewed in Section IV.2 above.
The results of this lower-cost, premium price hoop house model are displayed in Table 12 below.
The unit costs are $87.77 / cwt live hog. The producer earns $6.61 / cwt, which is still
significantly lower than the $20.06 / cwt earned by the conventional producer described above.
Feed costs are $53.92 / cwt, which are still 58% higher than the conventional feed costs quoted
above. Total annual (net) returns are $36,959. Feed comprises 61.4% of total costs. Gross
receipts are $361,706.
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Table 12. Receipts, Costs, and Returns to Hoop House, Farrow-to-Finish Pork Production, LowCost Feed Blend
Model Outputs

Returns By Category
Gross Receipts
Feed Costs
Labor Costs
Other Variable Costs
Fixed Costs
Total Cost
Total Annual Returns

Per Litter
$1,746.03
$997.50
$195.00
$228.83
$202.41
$1,623.73
$122.30

Per
Finished
Hog
$235.95
$134.80
$26.35
$30.92
$27.35
$219.42
$16.53

Per Cwt
Live Hog
$94.38
$53.92
$10.54
$12.37
$10.94
$87.77
$6.61

Total
Returns
and Costs
$361,706
$199,500
$39,000
$45,765
$40,481
$324,747
$36,959

% Total
Cost / cwt
Weight
Gain
-61.4%
12.0%
14.1%
12.5%
---

In conclusion, feed is by far the biggest factor influencing pork producers’ returns. However, it is
not the only one. Other factors include:
•
•
•
•
•
•

Higher feed efficiency (lower conversion rate)
Heavier slaughter weight
Lower labor requirement per litter (due to improved management)
Lower piglet mortality
Larger litters
More efficient use of bedding, fuel, and utilities

The impact of changes in each of these variables, as well as changes in fixed costs due to
assumptions about equipment and depreciation rates, can be estimated through the Excel data
model provided.
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Wheat Narrative
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Project Background
Consumers have demonstrated a willingness to pay a premium for food attributes such as
“freerange,” “antibiotic-free,” “organic,” and “local.” However, when production systems
designed to yield those attributes are authentically implemented on the ground, such methods
also tend to bear higher production and processing costs in comparison to conventional
production methods. As a result, higher retail prices do not always ensure a sufficient income to
the producer, nor constitute a viable supply chain.
Further, institutions such as schools, hospitals, colleges, and jails are noticeably slower as a
buyer segment (versus restaurants, retailers, and manufacturers) to respond to customer interest
in differentiated products for a variety of reasons, including high price sensitivity. Such buyers
are vital players in the quest to get fresh, nutrient-dense food to vulnerable populations, however,
so creating frameworks that allow them to access minimally processed, regionally produced food
at reasonable prices would serve farmer and eater alike.
Understanding the costs of differentiated production systems in comparison to conventional
approaches is vital to identifying opportunities where efficiencies may be gleaned or market
value harvested to support a viable regional food ecosystem.
Ecotrust is conducting cost of production analysis in six distinct food product categories,
including this one on wheat and small grains. In each category we define an “ag of the middle”
scale and a “differentiated production system” for analysis purposes, meaning: a specific
alternative production system (one that spawns product attributes about which consumers care,
such as organic, pastured, or grassfed) will be defined at a particular scale of operation (big
enough to participate meaningfully in an institutional supply chain), and be assessed relative to
the conventional/commodity/industrial model of production for that category.
While there are certainly many variations of both production systems and scales of operation
possible in a thriving regional food system, singling out a specific system allows us to create an
economic model that facilitates sensitivity analyses and high level conclusions regarding which
regional food sectors could make efficient and effective use of investment.
Note, this project builds on the foundation laid by the Oregon Food Infrastructure Gap Analysis
report, released in May 2015. The full report and executive summary can be accessed here:
http://www.ecotrust.org/publication/regional-food-infrastructure/, or a quick digital summary of
highlights is available at http://food-hub.org/intrepid. The pork chapter from that report is
included with this model/report as an addendum.
I.

Executive Summary / Introduction

Small grains are an important part of Pacific Northwest agriculture and food systems. This study
documents important, emerging trends in alternative production systems for the small grains
sector in the U.S. Pacific Northwest. The principal finding is that the two most economically and
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ecologically important, emerging trends in this sector are the rise of no-till farming and related
practices of conservation tillage; and the increasing diversity and complexity of crop rotations.
These two interrelated sets of farming practices make up a range of alternative small grain
production systems that vary widely within the region, based on local differences in temperature
and precipitation.
No-till (also called direct seeding) refers to the farming practice of inserting or drilling seeds
directly into the soil following the previous crop, leaving the bulk of the residue from the
previous crop in the field. Related practices include conservation tillage, which reduces but
does not eliminate tilling. These practices are dramatically different from conventional grain
agriculture, which tills (turns over) the soil before each planting, which eliminates weeds but
also releases soil carbon into the atmosphere and creates the conditions for erosion. No-till and
conservation tillage comprise arguably the most important environmental trend in Pacific
Northwest small grain agriculture today: they build soil health, reduce erosion and nutrient
runoff, and sequester soil organic carbon. Though organic small grains also hold some potential
for market growth, no-till grains are currently much more economically and ecologically
significant than organics (see Appendix for details).
Wheat is by far the most important small grain crop in the Pacific Northwest, with over 3 million
acres harvested across Oregon and Washington (NASS 2015). Accompanying the cultivation of
no-till or conservation tillage wheat are a group of differentiated, high-value varieties of small
grains, oilseeds, and legumes, which are grown as rotation crops. Rotation crops include:
• Small Grains: amaranth, sorghum, and millet
• Oilseeds: canola, safflower, and sunflower
• Legumes: chickpeas, peas, and lentils.
The drivers of supply for no-till wheat and rotation crops are as follows:
1. Production costs: no-till can be cost competitive for wheat and most rotation crops,
depending on the geographic production zone
2. Markets for rotation crops: these markets are at different stages of development; most
are growing
3. Pricing systems: cost-plus pricing by farmer-owned companies offers greater economic
stability than commodity markets
4. Scale and machinery: expensive no-till machinery has led to rising land rents and
increasing farm size
5. Processing infrastructure: for crops other than wheat, regional processing infrastructure
has been scarce.
The drivers of demand for no-till wheat and rotation crops are as follows:
1.
2.
3.
4.

Transparency: large buyers and consumers are seeking transparent supply chains
Crop Diversity: demand for grain, oilseed and legume crops is diversifying
Nutrition: consumers are seeking crops with high nutritional content
Environmental Values: consumers may be willing to pay a premium for an
environmental attribute such as no-till.
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Diverse, no-till / conservation tillage grain growing brings multiple ecological and economic
benefits. The principal benefits of this system are:
1. Climate Benefits. No-till / conservation tillage farming sequesters carbon in the soil,
reversing climate change if done at sufficient scale.
2. Local Environmental Benefits. No-till / conservation tillage farming has two main local
environmental benefits:
a. It builds soil health and fertility by fostering a diverse microbial life in the soil.
b. It reduces soil erosion and nutrient runoff from farmland into waterways,
protecting topsoil and restoring water quality.
3. Local and Regional Crop Diversity. The crop diversity that complements no-till or
conservation tillage has three interrelated benefits:
a. It promotes economic diversity and resilience in farming communities, by
boosting yields and creating multiple revenue streams.
b. It creates ecological diversity and resilience in the field, by creating natural
control mechanisms for weeds, pests, and diseases.
c. It promotes nutritional diversity for eaters.
Diverse, no-till grain farming is also growing in the Pacific Northwest, giving rise to market
opportunities. Three important opportunities to keep track of are:
1. Investment in emerging processing infrastructure for diverse grain, oilseed, and legume
crops.
2. Investment in commercialization of rotational crops with potentially high nutritional
and commercial value.
3. Funding of marketing and storytelling efforts around the benefits of no-till crops for
ecology, economics, and nutrition.
The sections that follow summarize key economic findings about the growth and profitability of
small grain, oilseed, and legume farming in the Pacific Northwest, using crop rotations and notill or conservation tillage.
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II.

Defining Small Grain Agriculture of the Middle in the Pacific Northwest

A. Alternative Production System: No-Till Wheat with Crop Rotation
No-till (also called direct seeding) refers to the farming practice of inserting or drilling seeds
directly into the soil following the previous crop, leaving the bulk of the residue from the
previous crop in the field. Related practices include conservation tillage, which reduces but
does not eliminate tilling1. Both of these practices simultaneously build soil health, reduce
erosion and nutrient runoff, and sequester soil organic carbon. These practices are dramatically
different from conventional grain agriculture, which tills (turns over) the soil before each
planting. Tilling eliminates weeds but also releases soil carbon into the atmosphere and increases
the potential for erosion. No-till or conservation tillage practices often work in tandem with crop
rotations, in which the main crop (usually wheat) is rotated with a diverse array of small grains,
oilseeds, and legumes.
No-till / conservation tillage and crop rotation practices comprise arguably the most important
environmental trend in Pacific Northwest small grain agriculture today. As Chad Kruger, director
of the Center for Sustaining Agriculture and Natural Resources (CSANR) at Washington State
University says: “Without question, no-till agriculture is the most well-established alternative
production system for grain crops in the Pacific Northwest, based on the sheer volume of acres,
number of producers, output, and level of development of the system” (Kruger 2015). Farmers
are increasingly seeing the benefits of no-till production in the health of their farms. David
Dobbins, a no-till wheat grower in eastern Washington, cites management and labor efficiencies,
good soil replenishment, and reduced soil erosion as three primary benefits from no-till practices
(Dobbins 2015).
Bryan Dobbins
(far right) and
his wife
Carolyn
converted to
no-till wheat
farming in the
1980s, and
raised son
David (far left)
in the practice,
which he now
carries on with
his wife
Margaret.

1

There are a wide range of similar, reduced-tillage practices such as mulch till and strip till, whose details
we will not address here.
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According to a 2008 article in Scientific American, “Tillage is a root cause of agricultural land
degradation—one of the most serious environmental problems worldwide.” (Huggins and
Reganold 2008) No-till and conservation tillage farming have had major impacts on soil erosion
in U.S. agriculture: according to the USDA’s National Resources Inventory data, soil erosion
from water and wind on U.S. cropland decreased 43 percent between 1982 and 2003, with much
of this decline coming from the adoption of conservation tillage (Huggins and Reganold 2008).
No-till / conservation tillage farming and crop rotations work in tandem to produce a high-yield,
diverse agriculture of small grains, oilseeds, and legumes. As Kruger says simply: “Legumes
make no-till work.” By contrast, conventional small grain production rarely involves crop
rotation, focusing instead on cultivating a single wheat crop (such as winter wheat) year after
year, punctuated by fallow periods where the land is given time to recover. This conventional
practice reduces soil health and releases carbon dioxide into the atmosphere; it also leads to
declining yields over time.
Accompanying the cultivation of no-till or conservation tillage wheat are a group of
differentiated, high-value varieties of small grains, oilseeds, and legumes, which are grown as
rotation crops. Examples of small grains grown as rotation crops are amaranth, sorghum, and
millet; oilseeds include canola, safflower, and sunflower; and legumes include chickpeas,
peas, and lentils. Rotating legumes, oilseeds, and other small grains with wheat allows the
farmer to boost wheat yields and profitability by breaking pest and weed cycles, fixing nitrogen
in soil, and enhancing overall soil health and microbial life. In eastern Washington, David
Dobbins rotated flax, buckwheat, safflower, sunflowers, canola, and peas with five different
types of wheat (Dobbins 2015).
The development of markets for the diverse set of rotation crops that accompany no-till wheat
offers an important opportunity for fostering a diverse, regenerative, and climate-friendly
grain agriculture in the Pacific Northwest. For several rotation crops including chickpea,
lentils, and canola, markets are already well developed. For other rotation crops including
amaranth, sorghum, and millet, markets are still relatively thin, but growing. The Washington
flour and grain company Shepherd’s Grain has identified up to thirty separate crops that can
function in rotation with no-till or conservation tillage wheat in the Pacific Northwest, depending
upon the temperature and precipitation (Kupers 2015). Most of these crops are in early stages of
commercialization.
Changing the methods by which Pacific Northwest wheat is grown holds the potential to change
the entire system of grain growing in the region. The rise of no-till, conservation tillage, and crop
rotation agriculture is changing, in fundamental ways, the methods by which wheat and other
small grains are grown in this region, fostering a resilient agriculture system that both mitigates
and adapts to climate change, while delivering a more diverse range of grain, legume, and
oilseed products for local and regional markets. For these reasons, it is an important market trend
in terms of both economics and ecology.
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1. Key Business Focus: Shepherd’s Grain
The growth of no-till and conservation tillage agriculture in the Pacific Northwest has been
spurred by the efforts of Shepherd’s Grain, a group of about 60 mid-sized farmers in
Washington, Oregon, Idaho, and western Canada. Shepherd’s Grain markets flour from wheat
growers practicing predominantly no-till techniques along with rotation of oilseeds, legumes, and
small grains. It is a farmer-owned business that engages in joint marketing and branding of flour
and related products, working with value-chain partners for storage, milling, and distribution;
sales totaled $6.5 million in 2014 (Ecotrust 2015). Shepherd’s Grain flour is certified by Food
Alliance, a sustainability certification for agriculture products. The overarching goal of
Shepherd’s Grain, according to co-founder Karl Kupers, is “to extend and to create value from a
production system of no till” (Shepherd's Grain 2015). Interviews with two key representatives
of Shepherd’s Grain, co-founder Karl Kupers and general manager Mike Moran, provided us
with substantial material for this report.
Disclosure: Please note that Amanda Oborne, VP of Ecotrust Food & Farms program and
collaborator on this report, serves on the Board of Directors for Shepherd’s Grain. Amanda did
not participate in the selection of no-till as the alternative production system of study, nor did
she participate in the interviews with Shepherd’s Grain staff.
2. A Note on Farming Practices: No-Till vs. Organic
No-till and conservation tillage farming practices differ from organic practices in some
fundamental ways. While both are oriented towards conservation of soil and water, plant
nutrition, and crop diversity, they approach these objectives from different angles. We have
chosen to focus on no-till and conservation tillage practices in small grains because of the greater
economic importance of these practices for this sector, in this region, compared to organics (see
Appendix for details). This subsection briefly explains the differences in approach between the
two systems.
Organic practices focus on the reduction or elimination of pesticides, herbicides, and other
chemical inputs. Tillage is a necessary component of organic agriculture, in order to control
weeds, pests, and diseases. By contrast, no-till/conservation tillage focuses on the reduction in
soil erosion from reducing or eliminating tillage; pesticides and herbicides are thus important
tools in the farmer’s arsenal of combating weeds, pests, and diseases (Kruger 2015, Kupers 2015,
Dobbins 2015). It is currently very difficult to perform no-till agricultural techniques without the
use of these agrochemicals. New approaches to crop rotation promise the possibility of reducing
chemical applications by breaking pest and disease cycles through careful selection of crops that
do not fall prey to the same pests/diseases. David Dobbins, who farms no-till wheat in eastern
Washington, reports a reduction in the use of herbicides, particularly the harsher chemicals, since
adopting crop rotations (Dobbins 2015). In addition, since no-till operations significantly reduce
erosion and water runoff, the threat of water pollution from herbicides, pesticides, and fertilizer
runoff is reduced significantly.
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3. The Growth of No-Till Wheat in The Pacific Northwest
Table 1 below provides 2004 data from USDA Economic Research Service (Horowitz, Ebel and
Ueda 2010) on wheat tillage practices in the Pacific Northwest and the country as a whole. As
early as 2004, Oregon and Washington wheat farmers conducted almost two-thirds of their
production, over 2.1 million acres, with some form of reduced tillage; 10.2% of all acreage
(about 330,000 acres) was cultivated under no-till practices. The data in the table categorizes
tillage practices by the percent of agricultural residues left in the field. Conventional tillage
leaves less than 15% of agricultural residues in the field; reduced tillage practices leave 15% 30%, conservation tillage over 30%, and no-till up to 100%.
Unfortunately, there is no publicly available, up-to-date data on acreage by tillage practices at the
state or regional level.2 According to Karl Kupers (Kupers 2015), non-conventional tillage
practices have grown continuously in the Pacific Northwest since 1995, implying that the
number of acres under reduced, conservation, or no-till in 2015 far exceeds those so cultivated in
2004.
Table 1. Wheat Production Acreage by Tillage Practice, U.S. Pacific Northwest (2004)

Oregon
Washington
Region
US Total

# Acres
999,845
2,330,045
3,329,890
53,150,196

No tillage
and
residues
>30%
20.9%
5.6%
10.2%
21.9%

Residues > 30 %
(conservation
tillage)
47.3%
33.8%
37.9%
47.4%

Residues
15% - 30%
(reduced
tillage)
16.4%
31.0%
26.6%
22.3%

Residues < 15%
(conventional
tillage)
36.2%
35.2%
35.5%
30.4%

Total
Acreage, NonConventional
Tillage
636,901
1,509,869
2,146,770
37,045,687

B. Scale of Production for No-Till Agriculture of the Middle
Table 2 below provides the distribution of farms by acreage in Oregon and Washington over the
period 1997-2012, collected from USDA (NASS 2015). Over the period, the number of farms in
every category of acreage under 2,000 acres decreased, and the number of farms in categories
between 2,000 and 4,999 acres increased. Pacific Northwest wheat farming appears to be
becoming more concentrated by acreage.
From the perspective of small- to mid-sized farms, the picture is made more hopeful by the fact
that between 2007 and 2012, the number of farms in six of the eight acreage categories under
1,000 acres increased, though the number of farms did not recover to 1997 levels. For instance,
between 2007 and 2012 the number of farms between 100 and 249 acres increased from 287 to
350, while the number of very small-scale farms (under 15 acres) increased from 57 to 103.
Though this may indicate a revival of small- to medium-scale grain production in the Pacific
Northwest, it is too early to tell.

2

The Conservation Technology Information Center collects and sells summary reports on tillage practices at the county, state,
and regional level; publicly available data is provided for the national level only.
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Table 2. Distribution of Wheat Farms by Area Harvested, Oregon and Washington, 1997-2012
Year
1997

2002

2007

2012

% Change
(1997-2012)

1 - 14.9

180

83

57

103

-43%

15 - 24.9

183

91

60

94

-49%

25 - 49.9

342

200

159

140

-59%

50 - 99.9

473

309

186

203

-57%

100 - 249

604

406

287

350

-42%

250 - 499

226

200

157

193

-15%

500 - 999

170

112

95

130

-24%

1,000 - 1,999

110

96

80

78

-29%

2,000 - 2,999

19

29

29

34

79%

3,000 - 4,999

10

22

17

18

80%

>= 5,000

13

8

11

11

-15%

Area Harvested (ac)

Given that there is no precise scale definition of “Agriculture of the Middle” as applied to wheat,
we use a rule of thumb based on income. McAdams (2015) defines Agriculture of the Middle
producers as those who can support a family of four on at least twice the federal poverty level of
$24,250/year; hence, producers who earn $48,500 in net income or more. In Oregon, the only
state for which we (Ecotrust) currently have good data on farmers’ net income, producers with
sales between $250,000 and $499,999 are the first to show an average net income in excess of
two times the 2015 federal poverty level, with $80,931 in net income to the operation and
$79,848 in net income to the operator (McAdams 2015).
If we adopt the rule of thumb of $250,000 - $500,000 in gross sales, then we can arrive at a
ballpark definition of Agriculture of the Middle for wheat. Consider the budgets provided by
Painter (2009) explained below in Section III.A, in which both conventional and no-till wheat
earn $347/ac of gross revenue in the high-precipitation zone. Agriculture of the Middle in this
context is thus approximately 720 - 1,440 acres. In the low precipitation zone, in which wheat
earns about $229/ac in gross revenue, Agriculture of the Middle is approximately 1,100 – 2,200
acres. As in the case of pork, Ag of the Middle farms are not small farms. Mike Moran, general
manager of Shepherd’s Grain, estimates that farmers who sell through the business cultivate
between 2,500 – 5,000 acres on average (Moran 2015). Farmer David Dobbins produces no-till
wheat on 4,000 acres, most of it leased (Dobbins 2015).
III.

Drivers of Supply

This section identifies five main drivers of the supply of small grains, legumes, and oilseeds
coming from farms practicing crop rotation and no-till or conservation tillage. We identify
production cost, the development of markets for rotation crops, cost-plus pricing systems,
economies of scale, and processing infrastructure as the five main drivers of supply for grains
produced under this important class of alternative systems.
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A. Production Cost
Production cost is an important driver of supply for small grains grown under alternative systems
such as no-till. This subsection briefly reviews the comparisons between no-till, reduced-till, and
conventional tillage by crop and production zone, as summarized in recently compiled enterprise
budgets for no-till crops in the Pacific Northwest, created and maintained by Kathleen Painter at
University of Idaho, Moscow (Painter 2009).
The University of Idaho (UI) budgets (Painter 2009) show that in the high rainfall zone (over 18”
precipitation annually), no-till outcompetes conventional tillage on cost of production for every
relevant crop. Table 3 below demonstrates the higher economic returns that characterize no-till
farming techniques in every major crop category. In the budgets presented below, these
advantages are greatest in the case of spring barley, soft white spring wheat, and hard red spring
wheat. They are smallest in the case of winter wheat, peas, lentils, and garbanzos.3
Table 3. Returns to Total Cost per Acre by Tillage System, High Rainfall Zone, Washington State
Returns over TC/ac
CConventional
Tillage

R - Reduced
Tillage

N - No-Till

Difference
N-C

Difference RC

Winter Wheat (WW)

$

106.88

$

83.72

$

110.08

$

3.20

$ (23.16)

Spring Barley (SB)

$

(58.06)

$

(19.66)

$

(13.27)

$

44.79

$ 38.40

Soft White Spring Wheat (SWSW)

$

(53.12)

$

(47.10)

$

(19.92)

$

33.20

$

6.03

Hard Red Spring Wheat (HRSW)

$

(17.06)

$

(15.28)

$

14.89

$

31.95

$

1.78

Peas (P)

$

86.93

$

91.69

$

92.65

$

5.72

$

4.76

Lentils (L)

$

151.25

$

153.08

$

156.97

$

5.72

$

1.83

Garbanzos (G)

$

34.33

$

38.04

$

40.05

$

5.72

$

3.70

Spring Canola (SC)

$

(48.10)

$

(26.87)

$

(35.84)

$

12.26

Crop

$ 21.23

The UI budgets assume that yields, output prices, input prices, and machinery fixed and variable
unit costs are constant across tillage systems. Our field research in eastern Washington confirms
that yields from no-till are competitive with conventional yields (Dobbins 2015). The
differences, then, lie in the mix of inputs and machines used in production of the crop. How do
these input mixes differ? Table 5 below provides a comparison of the total fixed and variable
costs, and cost proportions per acre, across tillage systems for soft white winter wheat, the most
commonly grown and abundant grain crop. This budget applies only to the high precipitation
zones of the inland Pacific Northwest, which receive on average over 18” of rain annually.

3

These results are meant to be purely illustrative and should not be generalized: the relative cost advantages of notill with respect to conventional or reduced tillage differ based on agro-climatic zones, management skill and
experience, choice of crop rotation, chance weather patterns, and other factors.
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Table 4. Production Costs by Tillage System, Soft White Winter Wheat High Precipitation Zone (over 18” annual)
No-Till

Item

$/Ac

Gross Returns of 90 bushels/ac at $5.08/bu

$457.20

Conventional
%
Total
Cost

-

%
Total
Cost

$/Ac
$457.20

-

Reduced Tillage

$/Ac
$457.20

%
Total
Cost
-

Variable Costs:
Fertilizer

$78.87

22.7%

$77.72

22.2%

$88.05

Pesticides

$48.33

13.9%

$27.58

7.9%

$35.48

23.6%
9.5%

Machinery

$35.09

10.1%

$41.62

11.9%

$49.91

13.4%

All Other Variable Costs

$50.14

14.4%

$58.16

16.6%

$57.75

15.5%

Fixed Costs:
Machinery Depreciation, Insurance, Taxes, Licenses, Housing

$29.20

8.4%

$32.52

9.3%

$35.59

10%

Land Cost and Taxes

$105.49

30.4%

$112.71

32.2%

$106.70

29%

Total Costs per Acre

$347.12

$350.32

$373.48

Net Returns Above Total Costs

$110.08

$106.88

$83.72

Source: Painter (2009).

Table 5 shows that no-till has the lowest total costs (highlighted in gold), and thus highest total
returns, per acre, in comparison to both conventional and reduced tillage. Pesticide and fertilizer
costs are higher for no-till, and machinery costs and all other variable costs (which include all
rentals, overhead, consultant labor, and interest on working capital) are lower.4 No-till also has a
clear advantage in comparison to reduced tillage. Land costs are nearly identical, but fertilizer,
machinery, and all other variable costs are significantly lower, while pesticide costs are
significantly higher. The higher pesticide costs do not offset the lower costs of virtually all other
inputs. David Dobbins, our eastern Washington farmer contact, confirms that no-till practices on
his farm have led to savings on fuel, labor and equipment, once the upfront investment in the
new equipment has been made (Dobbins 2015). For more detail on this upfront investment in
equipment, please see Section III.D below.
Does the cost advantage described in Table 4 above persist across wheat varieties, rotation crops,
and rainfall zones? Table 5 below shows the costs and returns to garbanzo beans (chickpeas)
across tillage systems in the high rainfall zone (Painter 2009). No-till also comes out ahead in
this budget, but the increased returns are driven primarily by lower machinery costs. Machinery
variable and fixed costs for no-till are significantly lower for both conventional and reduced
tillage. These lower machinery costs are partially offset by the higher cost of pesticides. Land
costs are lower for no-till but the difference is much less. The budget for this crop assumes no
fertilizers are used.

4

Land costs are assumed to be based on a cost-share system; the lower costs of machinery and other variable costs are thus
passed onto the tenant in the form of lower rents.
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Table 5. Production Costs by Tillage System, Garbanzo (Chickpea), High Precipitation Zone (over 18” annual)
No-Till
Item
Gross Returns of 1200 lbs/ac at $0.27/lb

$/
Ac

Conventional
%
Total
$/Ac
Cost

%
Total
Cost

$318.00

$318.00

Reduced Tillage
% Total
Cost

$/Ac
$318.00

Variable Costs
Seed

$66.30

23.9%

$66.30

23.4%

$58.50

20.9%

Pesticides

$36.83

13.2%

$24.47

8.6%

$27.50

9.8%

Fungicides

$17.84

6.4%

$17.84

6.3%

$17.84

6.4%

Machinery

$33.96

12.2%

$45.86

16.2%

$45.14

16.1%

All Other Variable Costs

$29.37

10.6%

$26.61

9.4%

$28.85

10.3%

$28.95

10.4%

$34.80

12.3%

$35.10

12.5%

Land Cost and Taxes

$64.70

23.3%

$67.79

23.9%

$67.03

23.9%

Total Costs per Acre

$277.95

$283.67

$279.96

$40.05

$34.33

$38.04

Fixed Costs
Machinery Depreciation, Insurance, Taxes, Licenses, Housing

Net Returns Above Total Costs

The relative costs of no-till and conventional tillage differ across agro-climatic zones. Table 6
below shows cost comparisons between conventional and reduced tillage for the low
precipitation zone of less than 15” annually. The budget shows that reduced tillage cannot
compete with conventional tillage in the low precipitation zone. Though there is no
corresponding no-till budget for this zone from the same source, a seminal study on this topic,
conducted at Washington State (Schillinger, et al. 2008) indicates that in low precipitation zones,
no-till winter wheat is not cost competitive with conventional tillage. The Washington State
study compared no-till with the conventional rotation of winter wheat/summer fallow (WWSF)
that has been dominant in the low-precipitation zone of the inland Pacific Northwest for over a
century. In reality, there are farmers who practice no-till in low precipitation zones; however, the
practice is considered best optimized for an intermediate level of rainfall, between 15” – 18” of
annual precipitation. (Painter 2015).
Table 6. Production Costs by Tillage System, Soft White Winter Wheat, Low Precipitation Zone (under 15” annual)

Item
Gross Returns of 55 bushels/ac at $5.08/bu

Conventional Tillage
% Total
$/Ac
Cost
$279.40

-

Reduced Tillage
% Total
$Ac
Cost
$279.40

-

Variable Costs
Seed

$10.50

4.6%

$12.00

4.4%

Fertilizer

$0.00

0.0%

$40.44

15.0%

Pesticides

$7.54

3.3%

$9.14

3.4%

Machinery

$20.10

8.8%

$22.05

8.2%

All Other Variable Costs

$11.47

5.0%

$15.97

5.9%

Fixed Costs
Machinery Depreciation, Insurance, Taxes, Licenses, Housing

$11.84

5.2%

$12.79

5%

Fallow Costs

$95.66

41.7%

$83.04

31%

Land Cost and Taxes

$72.43

31.6%

$74.36

28%

Total Costs per Acre

$229.54

$269.79

$49.86

$9.61

Net Returns Above Total Costs
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This section has argued, using data from university extension enterprise budgets, that no-till can
be competitive with conventional agriculture, depending on the crop and climatic zone. Further
research on how to make no-till competitive with conventional tillage in low-precipitation zones
is currently underway. As the practice becomes more common, and farmers build skills and
know-how, the cost of production falls. As Karl Kupers of Shepherd’s Grain, observes, “Farmer
to farmer education, (backed up) by research, is the only way to sustainable change. No-till
generally never flourishes around the first innovators. It's the second, third tier where it takes
off” (Kupers 2015).
B. Rotation Crops
Rotation crops are an important aspect of no-till agriculture. Legumes, oilseeds, and other
rotation crops nourish soil microbial life, and provide natural methods of weed, pest, and disease
control, all of which boosts the yields of the predominant wheat crop and reduces the need for
chemical herbicides (Dobbins 2015, Kruger 2015, Kupers 2015).
The potential for expansion of acreage of these rotational crops depends on a wide variety of
factors. Most rotation crops are highly sensitive to climate and soil types. Chad Kruger
summarizes:
Usually what you're going to see in a rotation is: winter wheat, followed by a spring
grain, either wheat or barley; then a legume; then back to winter wheat. But with dryland
(non-irrigated) agriculture, every 5-10 miles the system changes. There's that much
heterogeneity around soils and climate, precipitation, and temperature; so there's a westeast and north-south gradient, where west-east is precipitation and north-south is
temperature. It's not linear though, it's weird shapes. It’s very complicated! (Kruger 2015)
Research on the wide diversity of rotation crops that can grow in the Pacific Northwest has,
historically, taken a back seat to a near-exclusive focus on wheat. Breeding of rotation crops that
are adapted to the diverse agro-climatic zones in this region and can tolerate drought, pests and
diseases, and a wide variety of weather conditions, has not been a priority of agricultural
research. Processing and marketing infrastructure in this region has not historically been oriented
towards rotation crops. Karl Kupers notes: “I didn't realize until I started diversifying my own
farm, how monoculture-d we were as an industry. The research is all about wheat; the
infrastructure is built around bulk commodities, all wheat. Bringing in a crop that isn't
wheat, and getting it processed and prepared for sale, that's an uphill battle” (Kupers 2015).
The potential for rotation crops becoming profitable in themselves is relatively recent;
historically, the entire reason for growing legumes and oilseeds was to boost wheat yields. Chad
Kruger notes, “Historically, canola and legumes have been money losers. The key is whether
canola and the legume provides enough agronomic benefit so that the whole rotation is more
profitable. That's counterintuitive. You get to these points where disease and weed infestations
become so severe that you start to lose yield; cost of control rises too high; or efficacy of control
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falls. What happens is that the rotation crops break even or lose, but wheat yields increase”
(Kruger 2015).
This historical pattern is now changing, as rotation crops become profitable in themselves.
Chickpeas are a particularly important illustrative case. The boom in chickpea production
(evident in Figure 1 below) has been driven by demand for chickpea as a key ingredient in
hummus, a highly nutritious snack food of Middle Eastern origin that has become increasingly
popular in cities throughout the United States, especially in the Northeast. Chad Kruger says the
following about chickpea:
It’s the best story ever. It's driven by an East Coast demand for hummus, and it has
exploded. Where is chickpea grown? In the inland Pacific Northwest. We have seen an
explosion of acres of chickpea in response to demand for this highly nutritious snack
food. We have a legume crop in the Palouse that's making money by itself. Some farmers
have told me that they’re even more profitable on chickpea than wheat. This is a very
unique story that is market demand driven. Historically, chickpea has been an annual,
relatively wet dryland crop. Now it’s pushing west in terms of who's growing it, because
the market demand is so strong; they're pushing past where they’ve historically grown it.
(Kruger 2015)
There lies a danger in focusing too heavily on chickpea, however: growers whose land is not best
suited for chickpea may adopt the crop in response to market demand. If market demand then
weakens, these growers may find themselves growing an unprofitable crop not optimized for soil
health and pest control in their region. From the investor perspective, the best move is probably
to look for the next profitable rotation crop. From the farmer perspective, the best choice of
crop is the one that is best suited to existing climate and soils, and rotates well with the other
crops.
In general, the market outlook for legumes, oilseeds, and other rotation crops appears bright. In
the opinion of Karl Kupers, “the marketplace is probably more ready for (crop) diversity than
even for (our company’s) flour” (Kupers 2015). Demand for products such as chickpeas,
sunflower seeds, flaxseeds, lentils, and vegetable oils such as safflower, canola, and flax, are all
robust. Figures 1 through 6 below illustrate the upward medium-term trend in production for six
crops that typically rotate with no-till wheat: chickpea, peas, canola, safflower, sunflower, and
flax seed. All of these crops but peas have seen dramatic increases in production since the 1990s
or 2000s; production of peas has increased modestly. The prices of safflower, sunflower, and
flaxseed have also increased dramatically over this period; pea prices have risen modestly, and
canola and chickpea prices have risen and fallen.
The six crops presented in the graphs below are just the tip of the iceberg. Shepherd’s Grain has
identified about thirty crops with commercial potential in this region, all of which fit into a notill wheat and small grain growing system. Many of these crops have yet to be adapted to the
current ecological conditions of the Pacific Northwest; plant breeding and related extension
research will play an important role in this process in the years to come. Karl Kupers explains,
“Finding those microclimates and the small ecological areas that are good for one crop and not
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another - that's the process that we're in the beginning stages of. I think it’ll be about 50 years
before we’ve gotten (these issues) hammered out” (Kupers 2015).
The graphs below indicate that regional production has increased at the same time that prices
have increased nationally.5 It is possible that the increased production of oilseeds and legumes in
the Pacific Northwest is driven by a producer supply response to increased national demand, as
in the chickpea case above. The ecological benefits of crop rotation thus reinforce the
economically driven supply response, by boosting wheat yields and reducing pest and disease
problems while building soil health. The development of markets for rotation crops reinforces
the entire no-till system. As David Dobbins relates: “Getting even slightly better prices for the
rotation crops makes a big different in farm’s bottom line!” (Dobbins 2015) Though the markets
for rotation crops are subject to uncertainty as to whether growth will continue, they are certainly
worth the attention of investors.

Figure 1. Chickpeas (Dry, Edible): Annual Production (cwt) and Prices ($/cwt), OR and WA, 2003-2014

1,800,000

$40

1,600,000

$35

1,400,000

$30

1,200,000

$25

1,000,000

$20

800,000

$15

600,000
400,000

$10

200,000

$5

0

$0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Price ($/cwt)

Production (cwt)

5

Price data series are not available for all of the crops at the regional (Oregon and Washington) level. When price
data for the Pacific Northwest is not available, we have used national-level data.
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Figure 2. Canola: Annual Production (lb) and Prices ($/cwt), Oregon and Washington, 2009-2014
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Figure 3. Safflower: Annual Production (lb) and Prices ($/cwt), Oregon and Washington, 1996-2014
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Figure 4. Sunflower: Annual Production (lb) and Prices ($/cwt), Oregon and Washington, 1996-2014
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Figure 5. Flaxseed: Annual Production (bu) and Prices ($/bu), Oregon and Washington, 1996-2014

40,000

$18

35,000

$16

30,000

$14
$12

25,000

$10

20,000

$8

15,000

$6

Production (bu)

Price ($/bu)

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

$0
2000

0
1999

$2
1998

5,000
1997

$4

1996

10,000

2 per. Mov. Avg. (Production (bu))

16

Differentiated Cost of Production in the Northwest:
An Analysis of Six Food Categories
WHEAT
Figure 6. Peas (Dry, Edible), Production (cwt) and Prices ($/cwt), OR and WA, 2000-2014
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C. Pricing
An important and emerging trend in alternative grain agriculture in the Pacific Northwest is costplus pricing, in which farmers organized in marketing associations charge a fixed markup over
production costs rather than accepting volatile commodity prices. This practice underlies the
business model of Shepherd’s Grain. Karl Kupers notes: “In my thinking, (cost-plus pricing) has
been the riskiest thing we’ve done as a business. But in reality, it's probably the safest! We've
never had an argument with (buyers) about it. They might not like the pricing. But they never
question how we arrived at that pricing - ever!” (Kupers 2015) Currently at the time of writing,
Shepherd’s Grain pays $7.85/bushel for hard winter wheat, versus a commodity price is
$5.06/bushel (Moran 2015); the premium paid by Shepherd’s Grain for hard winter wheat is
over 55%.
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Table 7 below presents a comparison of returns using the prices quoted for Shepherd’s Grain and

commodity grains above, and the budget information from the University of Idaho study (Painter
2009). The results clearly indicate the superior returns to no-till when cost-plus pricing is used,
under the assumptions about production costs from the UI budgets. (Returns are given in bold.)
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Table 7. Comparison of Returns, No-Till/Cost-Plus vs. Conventional/Commodity Pricing

Yield (bu/ac)
Price / bu
Revenue / ac
TC
Return over
TC
VC
Return over
VC

Conventional
90
$5.06
$455.40
$350.32

No-Till
90
$7.85
$706.50
$347.12

$105.08

$359.38

$205.08

$212.43

$250.32

$494.07

Even as commodity prices have fallen, Shepherd’s Grain has continued to grow; general
manager Mike Moran estimates five-year average annual growth of over 8% per year, with a
recent spurt approaching 15% annual growth (Moran 2015).
Given that U.S. consumers are accustomed to cheap grains, it is not clear how many businesses
will be able to adopt cost-plus pricing. Shepherd’s Grain is able to maintain the practice through
strong branding, product differentiation, and relationships with buyers. On the other hand, costplus will always remain attractive to farmers, since commodity agriculture does not guarantee
that farmers will be able to cover their production costs. As Chad Kruger notes: “Commodity
agriculture means that half the producers are getting prices below costs of production” (Kruger
2015).
D. Scale
Scale is an important consideration for impact investors seeking to foster a robust Agriculture of
the Middle in small grains. The expensive machinery required for a farmer to adopt no-till or
conservation tillage practices means that these practices tend to be undertaken at large scale. The
most important of these machines is the drill seeder, which can cost $250,000 (Dobbins 2015).
Dr. Kathleen Painter at University of Idaho is currently researching economies of scale in no-till
and related farming practices. The scale effects of no-till farming, which encourage the
cultivation of larger plots of land, are driven almost entirely by the need for farmers to invest in
new, expensive machinery. Dr. Painter observes:
The cost and scale of machinery has driven (land) consolidation. The machinery is
expensive - bells and whistles, high capacity. It’s very efficient, it uses GPS and you can
run it at night. But you can't afford to have that new machinery unless you're quite large.
And it is very risky to not have your own machinery. The only way (the farmer) can pay
for it is to have a bigger farm with more land. It bids up the price of land (Painter
2015).
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Though the drill seeding machinery needed for no-till agriculture tends to incentivize production
at large scale, smaller growers can still adopt reduced tillage practices without having to invest in
new machinery. The key to cost savings from reduced tillage is fewer passes over the land,
which saves the farmer on labor and fuel costs while reducing erosion. While conventional
agriculture tends to engage in 7-8 passes over the land, a skilled farm manager practicing
conservation tillage can achieve high yields with only three passes (Painter 2015).
In general, management skill is critically important in making no-till and conservation tillage
practices economically competitive with conventional. David Dobbins notes that proper
management of crop residue is an important condition for the success of no-till. For example, the
no-till drill machinery requires that the previous year’s crop residue must be cut to the correct
height. Otherwise, the seeds are not properly planted into the soil, but stay in the residue and fail
to grow properly (Dobbins 2015). The farmer must think one year ahead at the time of harvest,
planning for the kind of residue necessary for the following year’s crop: successful management
requires that the residue hold snow and moisture during winter, but remain short enough to
ensure successful planting in the spring (Dobbins 2015).

E. Processing Infrastructure
Table 8 below presents data from the County Business Patterns for the four-digit NAICS
category 3112, Grain and Oilseed Milling, which covers oilseed crushing and pressing and
milling of all grains, for Oregon and Washington, over the period 1998-2013.
Table 8 below indicates an overall pattern of a shrinking number of small mills (less than 10
employees), and an increase in the number of mid-sized mills (10-49 employees), and no change
in the number of larger mills (50-249 employees); the largest mill (over 250 employees) either
has shrunk in size or no longer exists. These patterns could be caused by a number of factors
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including closure of small mills, consolidations/mergers increasing mill size, growth of small
mills to mid-size, or start-up of mid-size mills.
Table 8. Grain and Oilseed Milling, Oregon and Washington, 1998-2013
Year
# Employees
'1-4'
'5-9'
'10-19'
'20-49'
'50-99'
'100-249'
'250-499'
'500-999'
'1000 or more'

IV.

1998
9
8
4
6
6
4
0
0
0

2003
6
6
2
5
4
3
0
0
0

2008
5
4
4
6
4
3
1
0
0

2013
5
6
6
8
6
4
0
0
0

% Change
(1998-2013)
-44%
-25%
50%
33%
0%
0%
0%
0%
0%

Drivers of Demand

A. Transparency
Transparency – knowing where your food comes from – is an increasingly valuable attribute in
agriculture and food markets. The local food movement can be seen as part of a broader
movement among consumers to know and understand the process of food production, including
the farmer’s environmental stewardship, labor practices, and the product’s nutritional and
biological content, including the presence or absence of controversial crop attributes such as
genetic modifications (GMOs).
Mike Moran, general manager of Shepherd’s Grain, explains that his company’s transparent
sourcing and trading practices have worked to their advantage in the marketplace: “While local
is a driver unto itself, at some level what people are looking for is transparency. The easiest way
to build trust is a transparent, information-filled supply chain” (Moran 2015). The relatively
transparent supply chain that Shepherd’s Grain offers has attracted name brands that supply large
retailers, such as J.M. Smucker and Beekman 1802 (which supply Target).
B. Crop Diversity
The increased diversity of grains, oilseeds, and legumes that accompany no-till grain growing
lend themselves to a wider variety of products than in a conventional monoculture wheat
growing system. As demand for food products in U.S. markets diversifies, an agricultural system
that produces and markets multiple crops will find itself more economically robust. Figure 1
through Figure 6 below indicate that markets for most of the key rotation crops in the no-till /
conservation tillage toolkit are growing. Demand for foods high in nutritional content, such as
chickpeas, sunflower seeds, and flaxseed, are probably an important driver for market growth in
these crops.
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As a side note, in addition to increased demand for rotation crops, demand for heritage grains
such as emmer, spelt, and kamut, have also risen. Some of these grains are grown as part of a notill or conservation tillage rotation, and some not. The heritage grains movement is currently a
small-scale, through growing, market niche; heritage grains sell at premium prices and are highly
sought-after by groups of health-conscious and novelty-seeking consumers. But it is not yet clear
to what extent they’ll become a mass market phenomenon.
C. Nutrition
It is possible that grain crops grown using no-till or conservation tillage have higher nutritional
content than conventionally grown grains. As Dr. Jill Clapperton of consulting firm Rhizoterra
writes, “Agricultural practices such as crop rotations and tillage affect the numbers, diversity,
and functioning of the micro- and larger-organisms in the soil community, which in turn affects
the establishment, growth, and nutrient content of the crops we grow” (Clapperton 2003). By reestablishing a dense and diverse soil microbial life, no-till and conservation tillage may increase
the nutritional value of crops.
To date, there are relatively few published studies that attempt to quantify the causal linkages
between tillage practices and the nutritional content of food crops. As a result, there are
relatively few companies that market crops grown under no-till or conservation tillage based on
their nutritional content. This area could benefit from additional research, public engagement,
and storytelling.
D. Environmental Values and Consumers’ Willingness to Pay Premiums
The question of how to market no-till and related forms of agriculture to consumers remains
open to debate. It is not clear whether the attribute of “no-till” or conservation tillage will catch
on in the same way, or to the same degree, that the attribute of “organic.” And there is a range of
views among practitioners about whether it should.
Mike Moran, General Manager of Shepherd’s Grain, favors a marketing approach based more on
systems thinking. “No-till is only one component (of the management strategy),” he says. “I
would like us to talk more about conservation and regenerative agriculture practices. The
focus is on soil health; no-till is one contributor to soil health. What does the farmer do to
support no-till? Diversity of rotations, et cetera. No-till fails when you adopt it into a
monocultural system” (Moran 2015).
Karl Kupers, co-founder of Shepherd’s Grain, advocates for no-till as a marketable attribute. “In
any conversation (about sustainable agriculture) the dust settles back onto a system that is as
closely living to nature as possible. It's easily understood: nature doesn't till. Nature has
diversity. So what are we doing? We're providing a diverse, no-till production system”
(Kupers 2015).
Currently no widely published studies measure consumer willingness to pay for no-till as a
product attribute. However, the increasing publicity that no-till techniques have received in the
popular literature on food systems suggest that the practices are becoming recognized as an
important agricultural innovation to combat climate change (Ohlson 2014).
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V.

Conclusion and Recommendations

This brief study has identified the economic and ecological benefits of a diverse small grains
agriculture with reduced or eliminated tillage. For investors, the task remains to identify market
opportunities in this area. Currently, Shepherd’s Grain has no direct competitors; it is the only
company in the Pacific Northwest marketing differentiated small grains and rotation crops with
reference to tillage practices and crop rotations (Moran 2015).
Transition financing is one area in which there may exist opportunities for investors to play a
catalytic role. There currently exist financial arrangements for farmers to undergo transition to
conservation tillage or no-till, mostly through the conventional channels of agricultural lending
for land and equipment purchase (Kupers 2015). However, it remains to be seen whether these
financing options are sufficiently competitive to maximize the adoption of the new practices, or
whether an impact-oriented investor could offer farmers superior lending rates and terms,
catalyzing a more rapid transition to a regenerative agriculture.
The processing and marketing of rotation crops is another area in which impact investment
could make a difference. The historical focus of the Pacific Northwest’s grain marketing system
on wheat; the growing markets, profitability, and high prices of rotation crops; the low excess
capacity in grain and oilseed milling in the region; and the current wave of farmers adopting notill or conservation tillage with crop rotations, all suggest that investment in processing and
marketing infrastructure for potentially profitable rotation crops, including safflower, sunflower,
and canola, as well as sorghum, amaranth, and millet, may be a profitable channel for an impact
investor to pursue.
The pursuit of marketing campaigns and storytelling to engage with the public on the myriad
benefits of these new forms of agricultural practices – for example, on grounds of nutrition,
environmental stewardship, and farmer well-being - could also prove a fruitful channel for
philanthropic investment. Storytelling, images, branding, and data visualizations can all play a
role in communicating these benefits to the public.
Finally, it is worth remembering that the type of agriculture described in this document is still
evolving. While an important attribute in its own right, “no-till” should not become a fixation or
single-minded focus for impact investors or philanthropists. Rather, the focus should be on the
regenerative properties of the system that includes both no-till / conservation tillage and crop
rotations. As a 2008 article in Scientific American puts it, “No-till is not a cure-all; such a thing
does not exist in agriculture. Rather it is part of a larger, evolving vision of sustainable
agriculture, in which a diversity of farming methods from no-till to organic—and combinations
thereof—is considered healthy.” (Huggins and Reganold 2008)
VI.

Appendix: Organic Wheat

This brief paper has focused almost entirely on the production system for no-till wheat. Why did
we not choose organic wheat? The answer lies in the data: compared to the scale and scope of
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no-till, and to the size of the small grains sector as a whole, organic wheat is not an economically
significant production system in this region.
Table 9 below provides a synopsis of organic wheat production in the U.S. Pacific Northwest
(Oregon and Washington) in 2014. In 2014, there were 10,528 acres of certified organic wheat
being grown in the Pacific Northwest, and 3,150,000 total acres of wheat. Organic thus
comprised 0.3% of all wheat grown in the region, with a total of 82 farms with organic sales. In
2004, about 330,000 acres of wheat in Oregon and Washington were produced using no-till
techniques; using that figure as a (lower bound) benchmark, we can say that the scale of no-till
wheat farming is at least 30 times that of organic.
While there undoubtedly exist a group of successful organic wheat farmers in the Pacific
Northwest, organic production practices are simply not as important in this product category as
no-till or conservation tillage. By contrast, in fruit and vegetable product categories, organic
production practices represent an important, rapidly growing, and economically viable
alternative which has begun to gain significant market share at the expense of conventional
agriculture over the last two decades. For this reason, we chose to focus on the no-till / crop
rotation systems in small agriculture, and intend to focus on organic production of greens and
storage crops in the next two installments of this research.
Table 9. Organic Wheat Production and Sales, Oregon and Washington (2014)

Acres Harvested
Number of Farms with Sales
Total Production in Bushels
Total Sales (all in organic markets)
** comparison to 2012 data

$

2014
10,528
82
622,370
8,950,080

Further, the trend in the production of organic wheat in the Pacific Northwest does not appear to
be upward. Table 10 below provides data on the trajectory of organic wheat production in the
U.S. Pacific Northwest over the period 2008-2014. While production of organic winter wheat has
increased, production of organic spring wheat has decreased. (Spring and winter do not add to
the 2014 total, possibly due to missing data, and possibly due to other varieties of wheat that
were not counted.)
Table 10. Organic Wheat Production (in bushels) by variety, Oregon and Washington, 2008-2014

All Varieties
Spring (excluding durum)
Durum
Winter

2008

2011

560,365
0
220,167

471,176
0
129,868

2014
622,370
19,978
0
455,992
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Project Background
Consumers have demonstrated a willingness to pay a premium for food attributes such as “freerange,” “antibiotic-free,” “organic,” and “local.” However, when production systems designed to
yield those attributes are authentically implemented on the ground, such methods also tend to
bear higher production and processing costs in comparison to conventional production methods.
As a result, higher retail prices do not always ensure a sufficient income to the producer, nor
constitute a viable supply chain.
Further, institutions such as schools, hospitals, colleges, and jails are noticeably slower as a
buyer segment (versus restaurants, retailers, and manufacturers) to respond to customer interest
in differentiated products for a variety of reasons, including high price sensitivity. Such buyers
are vital players in the quest to get fresh, nutrient-dense food to vulnerable populations, however,
so creating frameworks that allow them to access minimally processed, regionally produced food
at reasonable prices would serve farmer and eater alike.
Understanding the costs of differentiated production systems in comparison to conventional
approaches is vital to identifying opportunities where efficiencies may be gleaned or market
value harvested to support a viable regional food ecosystem.
Ecotrust is conducting cost of production analysis in six distinct food product categories,
beginning with this one on chicken. In each category we will define an “ag of the middle” scale
and a “differentiated production system” for analysis purposes, meaning: a specific alternative
production system (one that spawns product attributes about which consumers care, such as
organic, pastured, or grassfed) will be defined at a particular scale of operation (big enough to
participate meaningfully in an institutional supply chain), and be assessed relative to the
conventional/commodity/industrial model of production for that category.
While there are certainly many variations of both production systems and scales of operation
possible in a thriving regional food system, singling out a specific system allows us to create an
economic model that facilitates sensitivity analyses and high level conclusions regarding which
regional food sectors could make efficient and effective use of investment.
Note, this project builds on the foundation laid by the Oregon Food Infrastructure Gap Analysis
report, released in May 2015. The full report and executive summary can be accessed here:
http://www.ecotrust.org/publication/regional-food-infrastructure/, or a quick digital summary of
highlights is available at http://food-hub.org/intrepid. The chicken chapter from that report is
included with this model/report as an addendum.

I.

What is Poultry of the Middle?

Defining the appropriate scale of operation to study for chicken, the “Poultry of the Middle,”
poses a unique challenge. First, it is helpful to understand that egg-laying chickens and chickens
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destined for consumption as meat are of two different types. Chickens raised for eggs are known
as “layers” and meat birds are known as “broilers”. This study focuses on the latter, chickens
raised for meat.
The U.S. broiler poultry industry has undergone a period of dramatic consolidation over the last
several decades, in which an increasingly large share of production is conducted on very large
poultry raising operations. Tables 1 and 2 below demonstrate this breakdown using data from the
2012 U.S. Agricultural Census (NASS 2015). The ranges shaded in grey represent the size
classes we considered for inclusion as “Poultry of the Middle,” based on secondary and primary
research. Table 1 indicates that, broadly defined, the “middle” could include farms producing
between 2,000 and 199,999 birds (roughly nine percent of all farms).
Table 1. Number of Broiler Poultry Farms by Size Class, U.S., 2012
Size Class
1 - 1,999
2,000 - 15,999
16,000 - 29,999
30,000 - 59,999
60,000 - 99,999
100,000 - 199,999
200,000 - 299,999
300,000 - 499,999
500,000 +

# Operations % Total
16,514
50.1%
457
1.4%
82
0.2%
175
0.5%
373
1.1%
1,810
5.5%
2,577
7.8%
4,615
14.0%
6,332
19.2%

Table 2 below demonstrates that the broiler poultry farms classified broadly as the “middle”
produce a very small portion of the total value of the U.S. poultry industry: adding together the
value of all the categories between 2,000 and 199,999 birds yields 3.72% of the value of the
industry.
Table 2. Broiler Poultry Sales (# Head), by Farm Size Class, U.S., 2012
Size Class
1 - 1,999
2,000 - 15,999
16,000 - 29,999
30,000 - 59,999
60,000 - 99,999
100,000 - 199,999
200,000 - 299,999
300,000 - 499,999
500,000 +

	
  

%
# Head Sold
TOTAL
1,818,029
0.02%
2,274,309
0.03%
1,759,100
0.02%
7,627,130
0.09%
29,357,429
0.35%
273,093,537
3.23%
631,801,712
7.47%
1,744,451,076
20.61%
5,771,012,472
68.19%
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In the Pacific Northwest, this pattern is even more pronounced: as shown in Table 3 and Table 4,
farms definable as “Poultry of the Middle” are almost nonexistent in Oregon and Washington.
Farms in the size class ranges from 2,000 - 199,999 birds total 1.2% of all farms and produce
2.4% of all broilers sold. The small farm sector is more important in the Pacific Northwest than
in the country as a whole: as Table 3 shows, small farms with less than 2,000 birds are numerous
(93.5% of all farms). However, Table 4 reveals that these farms produce a very small proportion
(0.1%) of the total number of birds sold. The largest farms, those raising more than 500,000
birds/year, constitute less than 4% of the number of farms but produce more than 80% of the
total number of birds raised in the region.
Table 3. Number of Broiler Poultry Farms by Size Class, U.S. Pacific Northwest, 2012
Size Class
1 - 1,999
2,000 - 15,999
16,000 - 29,999
30,000 - 59,999
60,000 - 99,999
100,000 - 199,999
200,000 - 299,999
300,000 - 499,999
500,000 +

OR
463
4
0
0
0
1
1
2
16

# Operations With Sales
WA
Total
% Total
485
948
93.5%
4
8
0.8%
0
0
0.0%
0
0
0.0%
0
0
0.0%
3
4
0.4%
3
4
0.4%
9
11
1.1%
23
39
3.8%

Table 4. Broiler Poultry Sales (# Head), by Farm Size Class, U.S. Pacific Northwest, 2012
Broiler Sales in # Head
Size Class
1 - 1,999

	
  

OR

WA

%
Total

Total

70,292

87,101

157,393

0.1%

2,000 - 15,999
16,000 - 29,999
30,000 - 59,999

109,185
0
0

45,833
0
0

155,018
0
0

0.1%
0.0%
0.0%

60,000 - 99,999

342,081

0

342,081

0.2%

100,000 - 199,999

1,137,849

3,103,799

4,241,648

2.1%

200,000 - 299,999

3,604,369

5,919,410

9,523,779

4.7%

300,000 - 499,999

8,605,606

17,206,170

25,811,776

12.6%
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500,000 +

67,693,461

96,269,307

163,962,768

80.3%

Where does Poultry of the Middle fit along this spectrum? The Agriculture-of-the-Middle
Initiative (Greenberg 2007) attempted to define “Poultry of the Middle” by profiling a small
number of integrator firms (which could be thought of as “aggregators” for the moment, a full
discussion of the role of integrators is included in the next section). The integrators profiled were
not the largest, and sourced from growers that did not (usually) fit into the largest scale
categories. Table 5 below summarizes the sizes of these integrators and growers, and
demonstrates the high degree of variability in integrator and grower sizes considered candidates
for “Poultry of the Middle.”
Table 5. Examples of Poultry Firms Considered “Poultry of the Middle” (Greenberg 2007)
Company
Bell & Evans
MBA
Gerber's
Petaluma
Organic Valley
Pollo Real

Birds/wk
704,000
275,000
300,000
126,923
1,154
385

Birds/yr
36,608,000
14,300,000
15,600,000
6,600,000
60,000
20,000*

# farms
125
26
80
19
1
1

Birds/farm/wk Birds/farm/yr
5,632
292,864
10,577
550,000
3,750
195,000
6,680
347,368
1,154
60,000
385
20,000

The diversity of poultry firm sizes cited above proves to be of limited use for our purposes, for
two reasons: it is too broad (ranging from 20K to 36M birds produced per year), and the farms
being profiled are too large to focus on local and regional markets. In our primary research, we
find few to no locally/regionally oriented poultry growers in Washington and Oregon operating
at a scale that approaches the majority of the growers profiled in the table above (the only
exception being Pollo Real). Most locally/regionally oriented poultry growers that we have
identified in the Pacific Northwest operate at scales at or below 10,000 birds.
Our effort to narrow that range pursued multiple avenues of consideration:
•

	
  

Minimum scale of production necessary to sustain farm livelihoods. A recent study
conducted at Ecotrust (McAdams 2015) finds that the minimum scale at which farmers
reach viability is at gross sales of roughly twice the federal poverty level, or $250,000 $499,999. Such producers are most likely to be financially viable while focused on
selling into local and regional markets, and benefit from additional business services,
capital, technical assistance, and market access: though they may be financially viable,
they tend to be underserved by existing providers. However, that rule of thumb may
prove too low for poultry production, as poultry requires greater investment in
infrastructure than other sectors of agriculture and the margins may be lower, especially
at smaller scales of production.
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•

•

The Ag of the Middle Working Group (www.agofthemiddle.org) has described
“AOTM farms” as being roughly associated with gross annual sales of $50,000 to
$500,000. They go on to explain however, that the specific scale of operation that is too
big for direct markets but too small for commodity markets (which is the conceptual
definition of “ag of the middle”) varies with crops produced, geography and market.
Thus, depending on the category, $500,000 as a ceiling may be way too low.
USDA Economic Research Service defines small family farms as having less than
$250,000 in gross farm sales, while midsized farms are classified at $350,000–$999,999.

Finally, one regulatory issue must be considered in defining the appropriate scale of operation to
study, which relates to processing costs. A producer processing more than 20,000 chickens in a
year must do so in a USDA licensed facility. Those producing fewer than 20,000 may operate
under a state license, which is significantly less expensive.
Finally, we considered the scale of operation necessary, as a solo business, to generate gross
sales between $250,000 - $499,999. For pastured poultry, that number is estimated to be about
12,500 to 25,000 birds processed per year. A typical pastured chicken of the fast-growing
Cornish Cross variety yields about 4.5 lbs. of meat (Conner 2010). A possible range of farmgateto-retail prices for whole pastured Cornish Cross chickens is $3.75- $4.50/lb (Blankenship 2015,
Sturtevant 2015, Berggren Demonstration Farm 2014). Direct farm-to-consumer prices vary
from $4.25 (Blankenship 2015), to $5.89/lb (Kookoolan Farms 2015). We chose a farmgate
price that lies between these two extremes of $4.50/lb (Sturtevant 2015). Under these
assumptions, a pastured poultry grower raising no other animals or crops for sale would need to
raise and sell about 12,500 - 15,000 birds through retailers, or 12,500 direct from the farm to
consumers, to reach the $250,000 gross sales threshold.
Thus, the data model presented below assumes 15,000 chicks raised per year; due to mortality
during brooding or grow-out, the number of marketed birds will be closer to 13,000 per year.
This scale falls within the range of Agriculture of the Middle defined above. It lies conveniently
within the range of scales modeled by existing enterprise budgets (Neufeld 2002). And it seems
to be within reach for the small group of broiler poultry producers we have interviewed, who
currently produce 6,000 – 10,000 birds per year and are optimistic about scaling up. At the
moment, actual production at this scale appears to be virtually missing in the Pacific Northwest,
as Table 3 above demonstrates. Yet our research suggests that there exist pastured poultry
producers with the skills, expertise, and access to land, capital, labor, and inputs to potentially
reach this scale.
The next section defines the alternative poultry production system modeled for this analysis, the
field pen system, which can be successfully operated at the 12,500 – 25,000 bird scale, and
compares it with the conventional poultry raising system that currently dominates U.S. broiler
production.
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II.

Conventional and Alternative Poultry Systems

The conventional broiler poultry industry is made up of two types of firms: growers and
integrators. Integrators advance inputs including chicks and feed, and provide technical
assistance to growers, and guarantee the purchase of the full-grown broilers. Growers who work
for integrators tend to sign exclusive contracts with a single integrator. Conventional broiler
poultry systems are examined in greater detail below.
“Differentiated,” or alternative broiler poultry systems work fundamentally differently from the
conventional industry. Alternative poultry producers purchase their own chicks, purchase or
mill their own feed, and often slaughter and process some portion of the full-grown birds
on the farm. Producers may also sell to multiple buyers including wholesalers, retailers, or
direct to customers through on-farm sales or farmer’s markets.
Alternative poultry producers use a variety of production systems including the field pen system;
the net-range (also known as day range) system; free-range systems; and yarding or “yard and
coop”. Each of these alternative production systems has its own set of production costs and
optimum scales. These systems differ from conventional, industrial poultry along several
dimensions: they offer each animal a larger amount of land area or square footage; there is little
to no use of antibiotics; and manure and other wastes are composted or land-applied through
rotational pasture grazing.
In the study that follows, we have chosen to focus on the field pen system for pastured
poultry, as the differentiated model of study. We chose to focus on the field pen system for three
main reasons. First, it is the alternative poultry production system for which enterprise budget
data are most readily available through university extension departments, public agencies, and
nonprofit organizations. Second, the field pen system proved to be the best for ground-truthing in
the Pacific Northwest: it was the most commonly used system by the poultry producers we
contacted (Blankenship 2015, Sturtevant 2015, Pruch 2015). Third, the field pen is the most
widely known alternative poultry system in the U.S. due to the extensive outreach, workshops
and publications of famous Virginia-based poultry farmer Joel Salatin, profiled in Michael
Pollan’s bestseller The Omnivore’s Dilemma (Pollan 2007).
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Given these choices of assumptions, we chose to answer the following questions:
•
•

III.

Can the field pen system operate at Poultry of the Middle scale?
Can the price of poultry raised using the field pen system reach a range that is palatable
to consumers seeking a differentiated product?
Data Model for Field Pen System, Pastured Poultry

The following narrative provides an example of the data model constructed to estimate
production costs for pastured poultry producers using the field pen system.
In this model, we make a number of assumptions about the cost of inputs, equipment, and
supplies that are based on line item estimates from the literature. Whenever possible, we ground
truthed these estimates with material from interviews and site visits with pastured poultry
producers.
We assumed a field pen production system that started with 15,000 chicks per year purchased.
This number of birds can be achieved through a growing season of 25 weeks lasting from May to
October. Each bird is raised in a small brooder house for the first three weeks of its life, and then
transferred to a field pen for the last five weeks of its life. Each brooder can thus be used eight
times, and each pen five times, over the course of the growing season. We assume that birds
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suffer a 10% mortality rate in the brooder house (Neufeld 2002). Table 6 below provides the
model’s assumptions for the brooding stage.
Table 6. Model Assumptions: Brooding Stage
Chicks Raised
Chick Mortality Rate
Chicks/Brooder
Weeks Brooding Period
Weeks/Season
Total Brooding Cycles/Season
Number of Brooders Needed
Total Chicks/Brooder/Season

15,000
10%
200
3
25
8
9
1667

A	
  brooder	
  at	
  Lazy	
  B	
  Ranch,	
  Chiloquin,	
  Oregon	
  

Table 7 below provides the key assumptions for the grow-out stage. Given the chick mortality
rate of 10%, the total number of birds raised to slaughter will be 13,500. Depending on their size,
field pens can hold as few as 75 birds (Sturtevant 2015), or as many as 100 birds (Neufeld 2002).
We assume each pen contains 80 birds, requiring 34 total pens. If each brooder house holds 200
birds, then 9 brooder houses will be needed over the course of the season.

Table 7. Model Assumptions: Grow-Out Stage
Birds Raised
Birds/Pen
Weeks Grow-Out
Weeks/Season
	
  

13,500
80
5
25
8	
  

Differentiated Cost of Production in the Northwest:
An Analysis of Six Food Categories
CHICKEN
	
  

Total Grow-Out Cycles/Season
Number of Pens Needed
Total Birds/Pen/Season

5
34
400

The remaining model assumptions are given below in Table 8. We assume that each day-old
chick costs $1.10, including shipping and handling (Sturtevant 2015). We assume that each bird
eats 15 pounds of food over its lifetime (Fanatico 2002), and feed costs $700/ton, reflecting
farmers’ self-reported internal costs of milling and/or mixing their own feed (Blankenship 2015,
Sturtevant 2015). With prices for commercial organic poultry feed in the Pacific Northwest
exceeding $1,100/ton (Painter, et al. 2015), pastured poultry farmers are increasingly creating
their own feed blends. Pasture rental costs are assumed to be $280/acre/year, based on a recent
estimate from the Pacific Northwest (Painter, et al. 2015).
Regarding labor and management, we assume that the farm is owner-operated and compensation
is a residual. We assume that for each bird, 15 person-minutes are spent engaged in labor and
management tasks over the course of its life. These tasks include picking up chicks from the
hatchery, feeding and watering, transferring birds from brooder to field pens, moving the field
pens, and transporting birds to the slaughterhouse. Person-minutes per bird is the most
common unit of analysis for computing field labor requirements for pastured poultry (Fanatico
2002, Neufeld 2002, Salatin 2001). Estimates of the number of person-minutes per bird needed
to raise pastured chickens ranges from 10 minutes/bird to over an hour/bird, depending on the
level of experience and expertise of the farmer (Fanatico 2002). We use the assumption of 15
minutes to indicate a moderately experienced grower.

Poultry	
  growers	
  Phil	
  and	
  Amanda	
  Blankenship	
  (left)	
  and	
  Caleb	
  and	
  Heidi	
  Sturtevant	
  (right)	
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During the grow-out stage, bird mortality due to predation by local predators such as foxes and
owls is fairly common. Following recent studies, we assume a 5% mortality rate due to predation
in the grow-out stage (SARE 2012). This assumption is reasonably conservative; our pastured
poultry contacts cited a much lower mortality rate during grow-out of 0.3 – 0.5%.
We assume that after slaughter, each bird yields 4 lbs. of meat (Sturtevant 2015). This is a
reasonable assumption to make for high-yielding poultry varieties such as Cornish Cross, for
which existing enterprise budgets assume yields ranging up to 4.5 lbs. Processing costs off-farm
range from $3.25 (Blankenship 2015) to $5.35 (Schuller 2015) per bird. We used a cost that fell
in between these two ends and assume processing is undertaken off-farm at a fixed rate of
$4.00/bird (Sturtevant 2015).

Poultry	
  processing	
  plant	
  in	
  Scio,	
  Oregon	
  

Outdoor	
  plucker	
  and	
  scalder	
  at	
  Botany	
  Bay	
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The last and most important assumption is the purchase price. We assume a purchase price of
$4.50 per pound for whole chickens. This price is only currently available from one of the NW
producers we interviewed, but that grower (Botany Bay) was also the producer whose inputs and
scale most closely matched the model. Other farms selling at a higher farm gate price were either
operating at a smaller scale of production, buying feed at retail, or selling primarily via farmers’
markets, traditionally the highest priced venue (or some combination of those). A $4.50/lb sale
price seems perfectly reasonable for a pastured pen system producing roughly 15K birds per year
for wholesale buyers. This price could also reflect an average price per pound of each cut sold
separately.
Table 8. Additional Data Model Assumptions
Cost / Day Old Chick
Lbs Feed / Bird
Feed Cost / Short Ton
Pasture Rental Costs / Acre / Year
Person-Minutes / Bird Raising
Mortality Rate from Predation
Lbs. Dressed Weight
Processing Costs / Bird
Purchase Price / Lb

$1.10
15
$700
$280
15
5%
4.0
$4.00
$4.50

We have made several additional assumptions about the cost of permanent buildings, portable
buildings, and farm equipment, based on the enterprise budget for pastured poultry developed at
University of Wisconsin, Center for Integrated Agricultural Systems (CIAS) (Schuster 2003).
We assume costs of $500 per brooder house and $350 per field pen, and miscellaneous farm
equipment costing about $15,000 that includes tractor, watering system, feeders, feed trailers, a
utility trailer, and crates. We have made additional assumptions about the salvage value, lifespan,
and interest rate that give rise to an annual Capital Recovery Charge. For instance, we assume
each brooder house has a useful life of 7 years and a salvage value of $100. For all fixed cost
items, we assume that the interest rate is 5%. For details of these assumptions, please see the data
model assumptions in the Appendix.
We also make some assumptions about the economies of scale in fixed inputs: as production
increases, some input costs increase linearly, and others increase less than one-for-one. These
assumptions are also explained in the Appendix.
Finally, we have assumed additional variable costs including bedding (litter), utilities costs,
marketing costs such as advertisements and product demo equipment, and miscellaneous costs
such as cleaning supplies, repair tools, replacement parts, and other costs involved in running an
agricultural enterprise. The details of these assumptions are listed in the Appendix.
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Results are displayed below in Table 9. Gross receipts, costs, and returns are displayed per bird
started in the second column, per pound of bird marketed for the third column, and for the total
enterprise for the fourth column. The percentage of the total cost absorbed by each cost category
is displayed in the fifth column on the right-hand side of the table. It is worth noting that even at
the lower feed cost of $700/ton, feed costs (which include pasture land rental) are still the largest
single cost item in the budget at 42.8% of total costs, or $5.29/bird started.
Table 9. Receipts, Costs, and Returns to Labor and Management for Pastured Poultry

Returns By Category
Gross Receipts
Feed costs
Other Variable Costs
Fixed Costs
Processing Costs
Total Cost
Total Returns to Labor
and Management

Cost Per
Bird Started
$15.39
$5.29
$2.81
$0.82
$3.42
$12.34
$3.05

Cost Per
Pound / Bird
Total
Marketed
Returns/Costs
$4.50
$230,850
$1.38
$70,875
$0.98
$50,530
$0.24
$12,330
$1.00
$51,300
$3.61
$185,035
$0.89
$45,815

% Total
Cost
-42.8%
22.8%
6.7%
27.7%
---

Table 10 presents returns to labor and management. The first row of Table 10 reproduces the last
row, first and fourth columns, of Table 9. The second row estimates the number of labor and
management hours needed for the enterprise, based on the person-minutes per bird. The third
row divides total returns by number of hours to derive the implicit “wage” per hour of labor or
management. The fourth row divides the number of labor and management hours by 2080 (the
number of hours in a work-year) to arrive at the number of people employed, measured in FTE
(full-time equivalent). The farm described by the assumptions in this model yields total returns to
labor and management of $45,815; it employs its owner-managers at $13.57/hour at an annual
FTE salary of $25,412. The farm employs 1.8 FTE workers.
Table 10. Returns to Labor and Management
Total Returns to Labor and Management
# Labor and Management Hours /
Enterprise
$/Labor and Management Hour
Employment in FTE
Returns / FTE (Annual Salary)

	
  

$45,815
3,375
$13.57
1.8
$25,412
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IV.

Sensitivity Analysis: Feed Costs and Purchase Prices

The results presented above rest on a large number of assumptions. How good are those
assumptions? If one or more assumptions turns out to be inaccurate, how will the results of the
model change? Could a single variable, such as the price of feed, make the difference between a
farm family thriving and failing? To answer this question, we conduct a sensitivity analysis on
two important variables: the largest single cost item in the farm budget, the price of feed, and the
farmgate price per pound of bird sold.
Table 11 provides the results of a sensitivity analysis on feed costs based on the model
assumptions above. It examines total costs, and returns to labor and management hour, resulting
from changes in the cost of feed per short ton. We examine break-even price per pound and
hourly returns to labor for feed costs ranging from $500 to $1,200 per ton. At a feed cost of $700
(the default assumption), the break-even cost for a farmer to produce pastured poultry is $3.61
per pound. If the farmgate price is $4.50/lb, the farmer earns $0.89 for every pound of chicken
sold. If the feed cost is $1,100, the break-even cost rises to $4.40/lb, and the returns fall to
$0.10/lb.
Feed costs influence the hourly returns to labor and management significantly. At a feed
cost of $700/ton and a purchase price of $4.50, the hourly returns to labor and management are
$13.57, which exceeds the living wage threshold for one adult in both Oregon ($10.68/hour) and
Washington ($10.34/hour), as reported by the MIT Living Wage Calculator (Glasmeier 2015).
By contrast, consider cases where feed costs are $1,100 per ton, as described in Painter et al
(2015). In such a case, under the assumptions we have presented, the hourly return to labor and
management would be $1.57/hour – far below both the Oregon state minimum wage of
$9.10/hour and the Washington state minimum wage of $9.47/hour, as well as the “Poverty
Wage” for both Oregon and Washington, defined in Glasmeier (2015) as $5.00/hour.
Table 11. Sensitivity Analysis, Feed Costs per Short Ton
Feed
Cost
$500
$600
$700
$800
$900
$1,000
$1,100
$1,200

	
  

Total Cost /
Bird Started
$10.99
$11.66
$12.34
$13.01
$13.69
$14.36
$15.04
$15.71

Results
Cost / Pound
Returns / Pound
Sold
Sold
$3.21
$1.29
$3.41
$1.09
$3.61
$0.89
$3.80
$0.70
$4.00
$0.50
$4.20
$0.30
$4.40
$0.10
$4.59
($0.09)

Returns to Labor and
Management / hr
$19.57
$16.57
$13.57
$10.57
$7.57
$4.57
$1.57
($1.43)
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Farmgate prices also significantly influence the hourly returns to labor and management, as
demonstrated below in Table 12. Holding feed costs constant at $700/ton, if farmgate prices drop
from $4.50 to $4.00 per pound, then hourly returns fall from $13.57 to $5.97 – more than a 50%
drop. At a purchase price of $3.50, hourly returns are a negative $1.63 and the enterprise can be
considered a hobby. At a higher purchase price of $5.50, hourly returns are $28.77, well above
the living wage threshold.
Table 12. Sensitivity Analysis, Farmgate Price per Pound
Farmgate
Price
$3.50
$3.75
$4.00
$4.25
$4.50
$4.75
$5.00
$5.25
$5.50
V.

Total Returns
/ Bird Started
($0.37)
$0.49
$1.34
$2.20
$3.05
$3.91
$4.76
$5.62
$6.47

Total Returns
/ Pound of
Bird Sold
($0.11)
$0.14
$0.39
$0.64
$0.89
$1.14
$1.39
$1.64
$1.89

Returns to Labor
and Management /
hr
($1.63)
$2.17
$5.97
$9.77
$13.57
$17.37
$21.17
$24.97
$28.77

Comparison to Conventional Broiler Production

How do the production costs and returns to the pastured poultry system we have examined
compare to those of the conventional, industrial production of broiler chickens? This section
compares the enterprise budget model described above with a standard, industrial model of
poultry production, based on a recent enterprise budget developed at Oklahoma State (Doye, et
al. 2012).
Commercial broiler producers tend to locate in close proximity to large-scale poultry companies
known as integrators. Integrators own and operate chick hatcheries, feed mills, and processing
facilities. They contract out production to producers (growers), provide growers with chicks and
feed upfront, supervise growth of broilers, and purchase the entire production of the grower for
processing and sale at a fixed price. Growers are paid by pound of usable meat, with possible
incentives for efficient use of feed or low production costs in general. The per-pound price that
integrators pay growers tends to be very low (in our example, just under $0.06/lb). Integrators
tend to specify in production contracts detailed production practices that growers must follow,
including building design, required equipment, and location of production. Typically, a grower
will build one or more 20,000 square foot houses, each housing approximately 26,400 broilers
per flock. A typical growing season will consist of 5 flocks.
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The conventional model differs from the pastured model in three fundamental ways. First, the
production is undertaken at much larger scale: about nine times as many chicks purchased per
year compared to the pastured model (132,000 vs. 15,000). Second, the costs of many of the key
inputs – such as chicks, feed, and processing – are not included in the grower’s budget. The
grower undertakes no marketing; land requirements are very low, and land costs are thus (by
assumption) minimal. Third, the labor requirement for chicks in the conventional model is very
low. The model assumes that growers work 3 hours per day, 308 days per year, to grow 132,000
birds at a 5.5% mortality rate (124,740 finished birds). This timeframe works out to 4.2 personminutes per bird, less than one-third the amount of labor per bird assumed in the pastured model.
Table 13. Conventional Poultry Production: Key Assumptions
Number of chicks advanced per
year
Mortality rate
Person-Minutes / Bird Raising
Lbs. Dressed Weight
Contract Price / Lb

132,000
5.5%
4.2
6.5
$0.0585

The conventional model assumes that labor is hired at a fixed wage of $10/hour. Returns to
management are a residual after accounting for all costs, including labor. The hourly “wage”
from management depends upon the amount of time needed to manage the operation. Fixed costs
are treated as straight-line depreciation. Assumptions about the annualized fixed costs for
buildings and equipment are stated in the “Notes” section of the conventional data model.
Table 14 below presents the results of the conventional model. Though the unit costs are much
lower than in the pastured model, so are the returns. Under these assumptions, the average
profitability of the enterprise is one cent per bird. Returns per pound of bird marketed must be
measured in fractions of a cent: the producer earns $0.0013 – just over a tenth of a cent – per
pound of poultry marketed. The only way for a producer to earn significant returns in the
conventional model is to produce at a very large scale. Labor, too, makes a relatively low wage:
at a wage of $10 per hour and a work-year of 924 total hours, the laborer earns an annual salary
of $9,240, or an FTE-equivalent salary of $20,800.
Table 14. Receipts, Costs, and Returns for Conventional Poultry

Returns By Category
Gross Receipts
Feed costs
Variable Costs
Fixed Costs

	
  

Per Bird
Started
$ 0.38
$
$ 0.19
$ 0.18

Per Pound /
Bird
Marketed
$0.0617
$
$0.0313
$0.0291

%
Total
Total
Returns/Costs
Cost
$50,040 -$
-- -$25,408 52%
$23,610 48%

15	
  

Differentiated Cost of Production in the Northwest:
An Analysis of Six Food Categories
CHICKEN
	
  

Processing Costs
Total Cost
Total Annual Returns

$
$ 0.37
$ 0.01

$
$0.0606
$0.0013

$
-$49,018
$1,023

----

According to the 2013 U.S. Agriculture Survey, the national industry average price received for
poultry is $0.61/lb (NASS 2015). The conventional poultry budget given above assumes that the
integrator pays the grower $0.0585/lb, thus earning approximately $0.55/lb on a very large
volume of poultry. Since we do not know the integrator’s cost of production, we cannot compare
this figure directly to the returns earned by pastured poultry growers. However, we can say with
reasonable certainty that net returns per bird for integrators are lower than for pastured poultry
growers. Integrators’ incomes stem from economies of scale in hatching chicks, milling feed,
and processing and marketing finished birds. Integrators’ volumes can be very large: Pilgrim’s
Pride, the largest integrator in the United States, processes 182 million pounds of poultry per
week (Greenberg 2007).
We can compare costs and returns per bird, and per pound marketed, between conventional and
pastured poultry producers if we subtract the costs of chicks, feed, and processing from the
pastured producers’ budget, and subtract the cost of hired wage labor from the conventional
producers’ budget. Results are displayed below in Table 15. Clearly pastured poultry producers’
costs are much higher than conventional producers. For example, pastured poultry producers’
cost per pound of bird marketed are $0.84/lb higher than conventional producers.
Table 15. Comparisons of Unit Costs for Pastured and Conventional Poultry

Producer Type
Pastured
Conventional
VI.

Cost Per Bird
Started
$2.53
$0.30

Per Pound / Bird
Marketed
$0.91
$0.05

Further Work

Three important questions arose during discussions that were out of scope for our model to
address.
1. Nutrient Management. Farmland conditions can vary dramatically across the Pacific
Northwest. Pastured poultry producers must take into account the nutrient balance in the
soil to ensure a healthy mix of pasture grasses to nourish birds. Both pastured and
conventional producers must also take into account potential nutrient runoff if the land is
sloped or borders a riparian area. Chicken manure is one source of nutrients that can
provide the basis for healthy pasture; however, pastured producers may need to engage in
additional nutrient management, which carries its own set of costs in terms of labor time
and potential input or equipment purchase.
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2. Multiple Products. Many alternative agricultural producers in the Pacific Northwest
produce more than one crop or animal on the same land. A pastured poultry producer
may use the same land for layer hens, dairy or beef cattle, hogs, rabbits, or other
production animals. Raising more than one animal product may be a source of cost
savings, since the land rental costs are split among the budgets for each animal. However,
it may also be a source of increased costs, as the amount of labor-time per animal may
increase due to the time necessary to switch tasks.
3. Integrators’ Costs of Production. Poultry integrators hatch chicks, mill feed, process
birds, and market meat at a large scale. We were not able to examine in any depth the
primary cost factors that ensure low production costs and high returns for poultry
integrators. In particular, integrators’ feed costs are still unknown to us. It is likely that
the feed blends milled by integrators make use of large volumes of heavily subsidized
grains, including corn and soybeans. Further work might conduct scenario analyses of the
production costs that integrators would face, were subsidies for conventional U.S. grains
to be removed.

VII.

Conclusions

Pastured poultry production holds the potential for growth in the Pacific Northwest. There exist
at least a few producers with the skills, land, and market access to produce poultry on pasture at
price points that can satisfy consumers seeking differentiated products. However, it is very
unlikely that pastured poultry will be competitive to conventional poultry on price. The unit cost
of production of pastured poultry is higher than that of conventional poultry, and as we can see
from the data, wages for labor and returns to farmers are highly sensitive to the farmgate price
garnered. Retailers and consumers buying direct from the farm have shown a willingness to pay
the $4.50/lb farmgate price modeled in this analysis, but it remains to be seen whether
institutions will be willing/able to make trade-offs in other areas of their menu to pay what
amounts to a significant difference between the price of conventional and pastured poultry.
Our research suggests that the primary cost factors that make pastured poultry more expensive to
produce are the higher cost of feed, higher land and labor requirements, and scale factors. It is
possible that the cost of production for pastured poultry can be reduced by smart interventions in
key links of the supply chain, thus making the poultry both a viable product for producers and
affordable to institutions.
Potential investments include the following:
1. Invest in existing small-scale poultry operations to support growth to at least 15,000
net birds per year harvested, with a focus on increasing margins. This could include
investments in infrastructure, such as additional pasture pens and brooding houses, or for
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feed-milling equipment, if producers are currently buying feed at retail feed stores.
Support for technical assistance, including best practice sharing with regard to efficient
use of labor, could help reduce time spent per bird.
2. Invest in shared infrastructure for multiple farms. Further research seems warranted
to determine whether investing in community-based infrastructure, such as feed milling
or poultry processing, to be shared by a group of midscale producers in close geographic
proximity, would reduce costs and increase viability for multiple producers at once.
3. Invest in “intellectual infrastructure”. Software for inventory tracking, shared sales
and marketing programs, brokerages or collaborative buying approaches (such as
coordinating poultry purchasing by institutions with different needs, i.e. schools buy
drumsticks, hospitals buy breasts, correctional institutions buy thighs, etc.) offer potential
for investment that could increase the overall consumption of local pastured poultry
produced by midscale farms in the Northwest.

Botany	
  Bay	
  Farm’s	
  ingenious	
  feed	
  machine.	
  Innovations	
  like	
  these	
  can	
  provide	
  alternatives	
  to	
  
expensive	
  retail	
  feed	
  inputs	
  and	
  bring	
  down	
  the	
  costs	
  of	
  production	
  for	
  midscale	
  growers.	
  	
  

Although this project didn’t assess demand, the chicken chapter of the Oregon Food
Infrastructure Gap Analysis suggests demand for more than 20 million pounds of poultry by
wholesale buyers (including retail, restaurant and institutions) in Oregon alone. Ecotrust’s work
to convene the NW Food Buyers’ Alliance, a peer-to-peer network of institutional foodservice
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directors, suggests that a much of that demand could be converted from conventional poultry
products to those from regional, pasture-based production systems, if frameworks can be
developed and investments made to narrow the pricing gap.
The next product categories to be analyzed in this project are pork and small grains, and we
believe that there may be parallels and synergies to be explored between pastured chicken and
pork production systems, as well as between each of those two categories and the production of
local grain for feed.
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Appendix A. Data Model Assumptions
Default
Assumptions
Chicks

Number of
Chicks
Purchased

The default assumption is 15,000. This number places the producer within
the range considered "Agriculture of the Middle." This is a key input to the
model. Neufeld (2002) models production scales from 5,200 to 15,600
birds/year. Fanatico (2002) focus on a smaller scale of production, from
1,000 to 6,000 birds/year. Botany Bay Farm (Sturtevant 2015) currently
raise 6,000 birds/year and Lazy B (Blankenship 2015) raise closer to 11,000
birds/year.

Cost Per Day
Old Chick

The cost of chicks varies. For northwest Oregon/southwest Washington,
assume $1.10 per chick (Sturtevant 2015) from Jenks hatchery, including
shipping and handling. Enterprise budget studies (Neufeld 2002, Fanatico
2002) assume day old chicks cost $1.14 per bird ($0.57 in 2002 USD). As a
high estimate, a group of Washington State researchers (Painter, et al. 2015)
assume $1.65/chick.

Mortality Rates
for Chicks

Assume a 10% mortality rate for chicks due to injury, piling, disease, or
inadequate nutrition (SARE 2012). This is a standard assumption for a
relatively skilled, experienced pastured poultry producer. This assumption
can be adjusted based on the experience of the farmer. Sturtevant (2015)
cites a 9% mortality rate for chicks. A recent paper on pastured poultry
(SARE 2012) notes: "New producers typically have high rates of
mortality—sometimes as high as 10-30 percent; experienced farmers often
have mortality rates of 2 percent or lower."

Feed

Feed Costs

	
  

The feed price variable can be adjusted to conduct sensitivity analysis.
Examples of feed prices vary widely. Sturtevant (2015) produce feed onfarm using an ingenious feed mill system designed in-house. They cite $1718 per 50 lb bag for broiler feed, which translates to $680-720/ton or $0.34$0.36/lb. This is roughly consistent with the low estimate cited by a Kansas
State study (Neufeld 2002) of $325/ton for organic feed in 2002 USD,
corrected to $650 for 2014 USD. A good middle estimate comes from
Botany Bay Farm (Sturtevant 2015), who cite their next-best feed
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alternative as $22 per 50 lb bag, which comes to $880/ton ($0.44/lb). A high
estimate comes from Painter et al (2015) who find $1,183/ton for starter
feed and $1,122/ton for grower feed. Lazy B Ranch (Blankenship 2015)
noted that it costs them $700/ton to grow, direct source, and mix their own
feed, but had paid as much as $1,400 per ton in the past when purchasing
feed from other sources. Innovations in feed technology such as those
employed by Botany Bay Farm (Sturtevant 2015) can help bring down feed
costs.

Feed Per Bird

The default assumption is that each bird requires 15 pounds of feed over its
life. This is the assumption given by Fanatico et al (2002). Botany Bay
Farm (Sturtevant 2015) cites a ratio of 3.5 lbs feed / 1 lb meat. At a dressed
weight of 4 lbs/bird, this works out to 14 lbs of feed/bird; at a dressed
weight of 4.5 lbs/bird, it works out to 15.75 lbs of feed/bird.

Land and
Labor

Person-Minutes
of Labor Per
Bird

The default assumption is 15 person-minutes per bird. The number of
person-minutes spent per bird in the raising process varies by skill and
experience level. We can make low, medium, and high estimates for amount
of labor required to raise birds. The key variable is "person-minutes" per
bird over the course of its lifetime. Salatin (2001) assumes a low estimate of
9 person-minutes (0.15 hours) per bird for 4,500 raised birds, adding in 1
minute/bird to account for mortality. Botany Bay Farm (Sturtevant 2015)
reports that over the course of the growing season from May to October (27
weeks), approximately 2 people are in the field, 3 hours/day, 5 days/week,
to raise 6,000 birds. That works out to about 8 minutes per bird - a very low
estimate! The high estimate, following Neufeld (2002) is an hour per bird
for an inexperienced farmer.

Land Rental
Cost / Acre /
Year

This variable can be adjusted to account for local conditions. As a default,
we use a land rental value of $280/ac/year (Painter, et al. 2015). If the same
land is used for multiple crops or animals, the pro-rated land value for
pastured poultry may be less than the total per-acre rental rate.

Fixed Costs
Brooder House
Unit Cost and
CRC/RTI

	
  

This variable can be adjusted to account for local production systems. As a
default, loosely following Neufeld (2002) assume a portable brooder house
that holds 200 birds worth $500 in 2002 USD ($1,000 in 2014 USD). For
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each 5,000 birds grown, 3 houses will be needed. Assume that the salvage
value is $100 and the lifespan of the building is 7 years with straight-line
depreciation. Assume 5% interest; assume insurance rates of 5% and
property taxes of 2% of total asset value. Under those assumptions, the
Capital Recovery Charge plus (Non-Use-Related) Repairs, Taxes, and
Insurance (CRC + RTI) is about 22.5% per year (Schuster 2003).

Field Pen Unit
Cost and
CRC/RTI

This variable can be adjusted to account for local production systems. As a
default, loosely following Neufeld (2002), assume eleven pens for each
5,000 birds. Each pen is worth $325 in 2002 USD ($650 in 2014 USD).
Botany Bay Farm (Sturtevant 2015) claim that their pens cost only $350/pen
in 2015, so this number can be adjusted. Following Fanatico et al (2002),
we assume these pens each last five years, with straight-line depreciation,
and have no salvage value. Assume 5% interest; assume insurance rates of
5% and property taxes of 2% of total asset value. Under those assumptions,
the CRC + RTI is about 30% per year (Schuster 2003).

Equipment and
CRC/RTI

This variable can be adjusted to account for local production systems. As a
default, loosely following Neufeld (2002) , assume the following pieces of
equipment are necessary for 5,000 birds: fencing ($500), broiler feeders
($300), a water system ($500), a tractor ($4000), a feed trailer ($1,500) and
a utility trailer ($500). Total cost in 2002 USD is $7300. Total cost in 2014
USD is about $14,600 per 5,000 birds. Loosely following Neufeld (2002),
assume that the economies of scale are such that each doubling of
production raises equipment costs by only 50%. Assume that the lifespan of
these pieces of equipment is seven years with straight-line depreciation, the
total salvage value is $1000. Assume the interest rate is 5%; assume
insurance rates of 5% and property taxes of 2% of total asset value. Based
on these assumptions, the CRC + RTI is about 23% per year (Schuster
2003).

Processing and
Sales
Mortality Rate
from Predation

The default assumption is 5% mortality rate from predation (SARE 2012).
This rate can be adjusted to fit the experience of the farmer. These birds will
be assumed to incur all costs except processing.

Processing Cost

This variable can be adjusted to conduct sensitivity analysis. Botany Bay
Farm (Sturtevant 2015) cite $4.00/bird for off-farm processing. In their
model of a processing plant, Fanatico et al (2002) find a break-even
processing cost of $1.53/bird in 2002 USD ($3.06/bird in 2015 USD).
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Neufeld (2002) assume off-farm processing at fixed fee of $2.70 per bird
($1.35 in 2002 USD). For a high estimate, use $5.35/bird, a quote from a
processing plant in Scio, OR (Schuller 2015)

Dressed Weight

The dressed weight, also known as the “hanging weight”, is the weight of
the bird after slaughtering and processing. 4.5 lbs/bird, dressed weight, is a
standard assumption for Cornish Cross chickens. Botany Bay Farm
(Sturtevant 2015) cite 4 – 4.5 lbs/bird.

Purchase Price

The purchase (farmgate) price variable can be adjusted to compute the
returns to labor and management for pastured poultry raising under various
assumptions. Estimates from the literature vary widely. Botany Bay Farm
(2015) sells whole chicken direct from the farm at $4.50/lb, while Lazy B
Ranch (Blankenship 2015)sells for $4.25/lb (or $3.75/lb if >1,000 birds per
year are purchased), and Berggren Demonstration Farm sells pastured whole
chickens for $4/lb or $4.50/lb for those raised on a diet that is GMO-, corn-,
and soy-free (Berggren Demonstration Farm 2014). The price quoted by
Neufeld (2002) was $1.60 in 2002 USD ($3.20 in 2014 USD).

Other Variable
Costs

Acreage

Loosely following Neufeld (2002), assume 10 acres to raise each 5,000
birds in pens. Sturtevant (2015) cite approximately 12-15 acres of pasture
for 6,000 birds in pens, while Blankenship (2015) cite approximately 20
acres of pasture for 10,700 birds in pens

Bedding

Following Fanatico et al (2002), assume that bedding (wood chips or other
litter used for brooder house/s) cost $150/year for each 1000 birds in 2002
USD ($300 in 2014 USD).

Marketing

Following Fanatico et al (2002), assume $400 marketing costs for 1000
birds in 2002 USD ($800 in 2014 USD). Following Neufeld’s (2002),
analysis of farm labor as a whole, assume that for each doubling of
production, marketing costs go up by only 50%.

Miscellaneous

Fanatico et al (2002) include a line item of $400 (2002 USD) for one
thousand saleable birds (at 10% death loss) for miscellaneous items such as
repairs and cleaning supplies. Assume constant returns to scale (CRS) in
these items, such that costs remain constant at $400/thousand birds.
Multiply by 2 to convert from 2002 USD to 2014 USD. Thus, for each
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5,000 birds miscellaneous costs will be $800 in 2014 USD.

Utilities

Following Fanatico et al (2002), assume $20 for utilities to serve each 1,000
birds in 2002 USD ($40 in 2014 USD).

Labor

Assume labor is a residual, and labor and management come together
(family operated or owner-operated farm). Returns to labor and
management will be an important "outcome variable" of the model.
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Appendix B. Data Model User Instructions
Model Inputs

This section explains how to enter inputs into the model.

Number of
Chicks
Purchased

Enter the number of chicks that you purchased or expect to purchase over the
growing season.

Cost / Day Old
Chick

Enter the average price per chick that you paid or expect to pay for day-old
chicks over the growing season.

Chick
Mortality Rate

Not all chicks will survive to maturity. Enter the percentage of chicks who
perished, or who you expect will perish, during brooding. A good default
assumption is 10%.

Feed Costs /
Ton

Enter the average cost of purchased feed per (short) ton that you paid or expect
to pay. If you only know the cost per pound, multiply by 2000.

Lbs Feed / Bird

Enter the number of pounds of feed that you expect to use in raising each bird
over the course of its life. A good default assumption is that each bird will eat
15 pounds of feed over its life.
Enter your best guess of how many minutes of labor you expect to spend
raising each bird. The best way to derive this number is: how many days per
week, hours per day do you expect to work over the course of the season? How
long is the season in weeks? How many people will be working this number of
hours? And how many birds are you raising?

PersonMinutes / Bird
Raising

Pasture Rental
Costs / Acre /

	
  

For example, suppose that the growing season runs May through October; you
expect to have two people (including yourself) in the field each working three
days per week, eight hours per day; then your expected work hours will be
1,296 (=27 work weeks * 3 days/week * 8 hours/day * 2 workers). Suppose
you are raising 6,000 birds on that schedule. Then you will be spending
1,296/6,000 = 0.216 person-hours, or about 13 person-minutes, raising each
bird. Poultry farming guru Joel Salatin insists that pastured birds can be raised
with only 9 person-minutes per bird; however, most poultry growers are not at
his skill level.
Enter the average land rental costs per acre, per year, in your area. Some
growers will be able to obtain land at costs lower than the average through
family, friends, goodwill agreements with neighbors, and the like. Some
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Year

growers will face higher land rental costs due to proximity to urban areas or
other factors.

Brooder House
Unit Cost

Enter the approximate total cost of the brooder houses you use to raise chicks.
The cost will be factored in on an annual basis, based on assumptions about
the useful life of the brooder house. See Default Assumptions for details.

Field Pen Unit
Cost

Enter the approximate total cost of the field pens you use to raise birds to full
weight. The cost will be factored in on an annual basis, based on assumptions
about the useful life of the brooder house. See Default Assumptions for details.

Equipment
Total Cost

Enter the approximate total cost of the equipment used in the production of
pastured poultry. Equipment could include: waterers, feeders, fencing, trailers,
and tractor. The cost will be factored in on an annual basis, based on
assumptions about the useful life of the brooder house. See Default
Assumptions for details.

Mortality Rate
From
Predation

During the grow-out phase, birds are often predated upon by foxes, owls,
coyotes, or other local predators. Enter the percentage of birds you expect
might be captured by local predators. A good default assumption is 5% of all
birds.

Processing
Costs / Bird

Assume that processing will be conducted off-farm. Enter the cost of
processing whole birds for the nearest plant in your area. A good default
assumption is $4/bird. If you process birds on-farm and know your
approximate costs, you can enter it as a line item here.

Lbs. Dressed
Weight

Enter the number of pounds of meat that each bird will yield, on average. This
is the "dressed weight" or "hanging weight" of each bird. A good default
assumption for White Cornish Cross hens is 4.5 lbs.

Purchase Price
/ Lb

Enter the purchase price you expect to receive, or would like to receive, for
each pound of meat that you sell. The purchase prices may differ across parts
(breasts, wings, thighs, drumsticks); to choose one number, enter the perpound price which you expect to receive for the whole chicken.

Model Outputs

This section explains how to read and interpret the outputs from the
model.
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Gross Receipts

This is the total revenue earned from sales of birds over the growing season.

Feed costs

This is the total amount spent on feed over the growing season.

Other Variable
Costs

This subtotal refers to the sum of the following variable costs: land rental,
bedding/litter, marketing, miscellaneous supplies including use-related repairs,
utilities, and interest on variable costs. Each variable cost is assumed to be
incurred each year.

Fixed Costs

This subtotal refers to the total capitalized fixed costs for brooder houses, field
pens, and equipment. Each year the Capital Recovery Charge, plus Repairs,
Taxes, and Insurance, (CRC+RTI) is applied to calculate the annual cost of
providing for these plant and equipment. Please consult the Default
Assumptions section on "Fixed Costs" for details.

Processing
Costs

This is the total amount spent on slaughtering and processing birds over the
growing season.

Total Cost

This is the sum of all costs associated with raising the birds over the growing
season.

Total Returns

This is the difference between gross receipts and total costs.

$/Labor and
Management
Hour

This is the average return per labor/management hour; it is the total returns
divided by the number of person-hours devoted to raising the birds over the
growing season.

Employment in
FTE

This is the number of full-time equivalent employees your farm will support,
assuming a work-year of 2,080 hours. For instance, if the labor required to run
your farm is 3,160 hours, then your FTE will be 3,160/2,080 = 1.5.

Returns / FTE

This is the annual salary per FTE that owner-managers on your farm will earn.
For instance, if your farm has total returns of $50,000, and employs 1.5 FTE,
the returns/FTE are $50,000/1.5 = $33,333.
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