TRENDS AND ECONOMICS OF WASHINGTON
STATE ORGANIC VEGETABLE PRODUCTION
Trends in Washington Organic Crop Production Series

EM097E
EM097E | Page 1 | ext.wsu.edu

TRENDS AND ECONOMICS
OF WASHINGTON STATE
ORGANIC VEGETABLE
PRODUCTION
By
David Granatstein, Professor and Sustainable Agriculture Specialist, WSU
Center for Sustaining Agriculture and Natural Resources/Tree Fruit Research
and Extension Center, Elizabeth Kirby, Associate in Research, WSU Center
for Sustaining Agriculture and Natural Resources, Dr. Michael Brady,
Assistant Professor and Extension Economist, WSU School of Economic
Sciences

Table of Contents

Abstract

Summary

3

Introduction

3

Methods and Data Description
Production and Sales Trends

3
4

Sweet Corn

5

Green Peas

7

Snap Beans

8

Potatoes

9

Onions

11

Carrots

12

Profitability and Risk

13

Costs of Production for
Projecting Profitability

13

Variability in Yield, Price, and
Gross Revenue Per Acre

14

Conclusions
Acknowledgements

17
19

References

19

Appendices

21

Appendix 1. Production Cost
Estimates and Information
Sources Relevant to Organic
Vegetables

21

Appendix 2. Estimated Breakeven
Price Tables
24
Appendix 3. National and State
Rankings of Six Washington
Vegetable Crops (All and Organic) 28

EM097E | Page 2 | ext.wsu.edu

Washington State is a leading producer of organic vegetables in the U.S. -specifically for sweet corn, green peas, snap beans, potatoes, onions, and
carrots. In this publication, prospective and current growers will find recent
data on acreage, production, and value to help them assess entry into, or
expansion of, organic vegetable production for these types of vegetables.
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Trends and Economics of Washington State Organic
Vegetable Production
Summary
Washington State is a leading producer of organic vegetables in the United States, and recent data on acreage, production,
and value are presented to help growers and other industry personnel in their business decisions. Washington WSDAcertified organic producers reported a gross farmgate value for organic vegetables of $43.2 million for the 2012 sales year,
compared to $34.3 million for 2009. Vegetables accounted for 15% to 20% of total organic crop value, not including
livestock or poultry products. From 2009 to 2013, organic vegetable acreage ranged from about 12,000 to 16,326 acres,
compared to a peak of 20,000 acres in 2007. Six crops accounted for more than 80% of the organic vegetable acreage and
60% of the value, including sweet corn, green peas, snap beans, potatoes, onions, and carrots. Eighty percent of the organic
vegetable acreage is located in the irrigated agricultural regions east of the Cascade Range, primarily in the Columbia Basin.
Average organic vegetable yields tended to be less than USDA-National Agricultural Statistics Service (NASS) average
yields, while organic prices were typically higher than NASS reported prices. Maximum yields indicated that yield
potentials are similar to conventional for all six crops. Nationally, Washington organic sweet corn and green beans ranked
first in acreage, production, and value in 2011 and green peas ranked first for acreage (NASS 2012).

Introduction
Organic production is an important component of the
Washington State vegetable industry; Washington leads in
national organic sweet corn, green pea, and snap bean
production (NASS 2012). Organic food sales, including
vegetables, continue to increase and create opportunities for
producers. The Organic Trade Association’s 2014 Industry
Survey (OTA 2014) reported a 15% annual growth in U.S.
retail sales of organic produce during 2013, with fruits and
vegetables representing 36% of all organic food sales. As retail
sales continue to experience strong growth, supply of organic
products remains tight.
This website summarizes recent acreage, production, and
value and provides a baseline analysis of organic yield, price,
and gross revenue per acre for the top six organic vegetables
in Washington State. The publication is part of a series on
select Washington organic specialty crops and is intended to
assist industry supply forecasts, support producer decisions
regarding entry into, or expansion of organic production, and
help manage financial risk, especially important for crops
where Washington production represents a significant portion
of the national organic supply. Price and yield data are limited
and difficult to find. The information provided in this study
represents a significant addition to what is currently available
publicly.
The six crops are presented together to make for a more
convenient and useful presentation of data.
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Specific information about acreage, trends, total crop value,
and the like, can be found in the Production and Sales Trends
section. See the Profitability and Risk section for a detailed
analysis on profits and the risks involved.

Methods and Data Description
Data were provided by the Washington State Department of
Agriculture (WSDA) Organic Food Program which includes
approximately 95% of National Organic Program (NOP)certified Washington producers. Four years (2009 to 2012) of
acreage, production, and gross crop sales (farmgate, not
including value added) were compiled and compared to similar
USDA-National Agricultural Statistics Service (NASS) data
for all farms. Additional acreage data were provided by other
certifiers such as Oregon Tilth Certified Organic (OTCO). In
some cases, data have been segregated by geography in the
state, with “west” meaning west of the Cascade Range and
“east” meaning east of the mountains.
All reported production was converted to weight, using
industry standards found in the USDA Fruit and Vegetable
Market News Users Guide (USDA-AMS 2012). To protect
producer confidentiality, all observations were anonymous and
values were reported only where a minimum of three producer
observations were provided, and where no one producer
accounted for 60% or more of total value annually. More
detailed definitions and explanation of data calculations can be
found online at: http://csanr.wsu.edu/data-and-calculations.
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Production and Sales Trends
Vegetable production is an important component of
Washington State’s organic industry. Organic vegetable
producers are located across the state and have highly diverse
operations, typically producing multiple types of vegetables. A
typical rotation on an irrigated Columbia Basin farm could
include green peas, sweet corn, potatoes, field corn, onions,
vegetable seed or grains, and alfalfa. Organic production
occurs on both small and large farms. Small scale vegetable
producers grow primarily for fresh market. Larger scale
producers may grow for both processing and fresh market.
Large operations with organic production often have parallel
conventional production.
The fraction of Washington organic acres devoted to
vegetables has ranged from 25% (2005 to 2007) to 13% in
2010. In 2013, vegetable acreage comprised 20% of the
certified organic acres, compared to tree fruit (22%), and
forage (34%). Washington organic vegetable acreage
experienced strong growth from 2005 to 2007; acreage
increased 82%, to more than 20,000 acres. Producers adjusted
acreage downward from 2008 to 2010, followed by a steady
increase in plantings to 16,326 acres in 2013. Six crops,
including sweet corn, green peas, snap beans, potatoes, onions,
and carrots, accounted for 85% of all Washington organic
vegetable acreage. Sweet corn and peas were the most widely
planted organic vegetables (60% of the organic vegetable
acreage), but accounted for less than 30% of the average value
(Figure 1, Table 1).
Vegetables earned 15% to 20% of Washington’s total organic
gross farmgate value for crops (not including livestock/poultry
products or value-added products) reported by WSDAcertified producers from 2009 to 2012. Vegetables ranked
second after tree fruit, which had 60% of the state’s total
organic crop value.

Figure 1. Washington State certified organic vegetable acreage, 2005-2013.

Producers reported an average yearly gross farmgate value for
organic vegetables of $37 million for the 2009 to 2012 period
(Table 1). Annual sales ranged from $34.3 million for 2009
compared to $43.2 million for the 2012 sales year.
The organic sector remains a relatively small portion of the
Washington vegetable industry, with an estimated 5% of all
Washington vegetable acreage, value, and production. Organic
snap beans accounted for 23% of all snap bean acres in the
state, while green peas had the highest average organic share
of sales value (14%) and quantity of production (8%). Organic
potatoes had just 1% of total Washington potato acreage,
value, and production.
WSDA certified 300 unique Washington producers with
organic acreage segregated as “vegetables” during the 2009 to
2012 period; about 35% of all certified producers in any given
year grew vegetables. The annual number of WSDA-certified
vegetable producers during this period ranged from 203 to 226
(Table 2). The annual producer number varied as growers
entered or exited organic vegetable production, or made
adjustments in crop rotation, or crop choice. Other NOPcertifiers reported a few additional Washington organic
vegetable producers.

Table 1. Top six Washington organic vegetable crops: acreage, farmgate value, and organic share (4-year average, 2009-2012).

EM097E | Page 4 | ext.wsu.edu

WSU EXTENSION | TRENDS AND ECONOMICS OF WASHINGTON STATE ORGANIC VEGETABLE PRODUCTION

Based on producer data, 56% of the organic vegetable
producers were located west of the Cascade Range; however
80% of the acres were in the irrigated region east of the
Cascades, primarily in the Columbia Basin. Organic vegetable
acreage ranged from less than 0.01 acre to more than 2,000
acres per producer. In 2012, 60% of organic vegetable
producers had 5 or fewer vegetable acres, with a similar
number of these producers located on the west and east sides
of the state. Another 24% of producers had 5 to 50 vegetable
acres, with two-thirds of those growers located in the west.
Just 10% of organic vegetable producers had more than 100
acres of vegetables; 70% of these were located in the
Columbia Basin (Figure 2). The 4-year (2009 to 2012)
producer average for organic vegetable acreage was 69 acres,
statewide. As expected, producers on the east side had a higher
average of 129 acres, compared to 21 acres on the west side.
Interestingly, the statewide median organic vegetable acreage
was 3.5 acres (i.e. half of all Washington organic producers
had more than 3.5 acres, and half had less than 3.5 acres) and
was similar for both regions (Table 2).

The number of producers varied for different crops. For
example, WSDA reported organic acreage for 24 different
carrot growers from 2009 to 2012, compared to 66 potato
producers, statewide. The annual number of producers
reporting carrot acreage ranged from 10 to 15, while 13 to 18
producers reported sales and/or production data. The
difference in the annual number of producers reporting acreage
versus sales or production occurred because a portion of
growers with certified organic vegetable acreage did not report
annual sales or production data segregated by crop. Also, a few
producers with acreage certified as “mixed vegetable” or
“mixed horticulture” reported sales or production information
segregated by crop (i.e. a producer with acreage certified as
“mixed vegetable” reported sales individually for carrot,
potato, and peas).

Producer characteristics varied by geography and crop among
the top six organic vegetables. The average and median
acreages for the top six organic vegetables were larger for east
side production regions in all cases (Table 2).

Washington State leads the nation in sweet corn production,
with the greatest amount used for processing (frozen), and less
than 15% for fresh market. Washington ranked first in U.S.
organic sweet corn acreage, production, and value in 2011
(NASS 2012). Acreage, production, and value for all sweet
corn and organic sweet corn are presented in Table 3. NASS
values include both conventional and organic; these categories
are not segregated in the NASS data (NASS 2013b; 2013c).

Details on individual crops are presented below, with
additional data in Appendix 3.

Sweet Corn

The number of growers listing annual sweet corn sales and/or
production data ranged from 19 to 28 (Table 2). Additional
producers likely reported small areas of organic sweet corn as
“mixed vegetables.” In 2009, 39 producers had organic sweet
corn acreage, compared to 26 producers in 2012. There were
28 producers with organic sweet corn in 2009 that did not
show sweet corn acreage in 2012; 14 producers with acreage in
2012 did not have certified sweet corn acreage in 2009.
Figure 2. Washington State organic vegetable acres per farm, 2012.
Table 2. Number of Washington organic vegetable producers and average and median producer acreage, 2009-2012.
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Table 3. Washington sweet corn acreage, production and value, 2009-2012.

Washington organic sweet corn acreage is concentrated in
Grant and Franklin counties; 70% of the producers and 98% of
the acres, production, and value were located in the Columbia
Basin from 2009 to 2012. Sweet corn producer acreage ranged
from less than 1 acre to more than 1,000 acres. An estimated
55% of the producers had 10 or fewer acres of organic sweet
corn; a similar number of these producers were located in the
eastern and western regions of the state (data not shown). Over
90% of the 29 farms with 10 or more acres of organic sweet
corn were located in the Columbia Basin, where the 4-year
average acreage was 269 acres (median of 125 acres). West
side producers typically had smaller acreages with a 4-year
average of 8 acres and a median of 1.9 acres (Table 2).
Average yield, price, and gross revenue per acre were
calculated for organic sweet corn from WSDA grower data and
compared to NASS values for all Washington sweet corn from
2009 to 2012 (yield) and from 2009 to 2011 (price and gross
revenue). Table 4a shows the organic market average yield
(MAY), market average price (MAP), and gross revenue per
acre (MAR) compared to Washington NASS (2013b; 2013c)
values for all sweet corn. The organic data are a composite of
fresh and processed values. Table 4b shows the organic grower
average values for yield (GAY), grower average price (GAP),
and gross revenue per acre (GAR), along with some basic
statistics. The differences between market average and grower
average are discussed in the Data and Calculations web page.
Washington sweet corn yields vary widely by type of sweet
corn, variety, and planting date. Typical conventional sweet
corn yields in the Columbia Basin range from 7.5 ton/ac for
fresh corn to 10.75 ton/ac for processing corn. Organic market
average yields (MAY) for pooled fresh and processed sweet
corn were below NASS yield values, except in 2009. Organic
MAY ranged from 10% above to 20% lower than NASS
values.
There is also a large price differential between sweet corn sold
fresh and that sold to a processor. During 2009 to 2012,
Washington NASS fresh sweet corn prices ranged from $660
to $776 per ton versus $80 to $113 per ton for processor prices
(Table 4a).
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Organic market average prices (MAP) ranged from $117 to
$201 per ton, indicating that, similar to conventional corn,
most of the organic corn is grown for processing. Organic
market average gross revenues (MAR) were similar for
organic compared to NASS revenue for processed corn; higher
prices received for organic apparently offset reduced yields.
Processing prices in general can be lower than fresh market
due to contract clauses where some processors pay for certain
production expenses (e.g., seed, pesticides, and/or harvest and
hauling); this can vary by processor.
The unweighted organic grower average yield (GAY), price
(GAP) and gross revenue (GAR) values help to estimate what
an “average” grower might expect. Organic GAY values (5.1
tons/ac over four years) were well below MAY and NASS
values, which averaged 8.4 and 10.2 tons/ac, respectively, and
indicated that a significant number of smaller producers had
lower yields than the larger producers. Only 30% of the
organic GAY observations were at, or exceeded 7.5 ton/ac; an
estimated 20% of organic producers achieved that level.
However, GAYs observed in the 9 to 10 ton/ac range indicated
that organic yield potential, assuming a high level of
management, can be comparable to NASS average yields. Just
6% of producers reported yields in this range. Sweet corn
yields vary with use, with fresh yields lower than processing,
and also with variety.
Organic GAP and GAR values were well above market prices
for processing sweet corn. Part of this may be explained by
producers receiving higher prices for fresh corn, as well as
direct marketing. However, it is the cost of organic production,
in addition to price and yield, which determines potential
profitability of growing organic sweet corn. A recent
Willamette Valley, Oregon enterprise budget calculated a
break-even price for organic processing sweet corn at $131 per
ton, assuming a 7 ton/ac yield (Julian et al. 2008a). Using
prices indexed to 2011, an assumed 20% higher production
cost for organic corn in the Columbia Basin, and the higher
organic MAY of 8.4 ton/ac, an estimated breakeven price
would be $148/ton (Appendix 2).
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Table 4a. Washington sweet corn market average yield, price and gross revenue per acre, 2009-2012.

Table 4b. Washington organic sweet corn grower average yield, price and gross revenue per acre, 2009-2012.

Green Peas
Washington State ranked first in production of green peas in
the United States for processing, while production of peas for
the fresh market was minor (NASS 2013b; 2013c).
Washington also led the nation in organic pea acreage,
production, and value in 2011 (NASS 2012). Peas are often
double-cropped with sweet corn and the majority of the
production is located in the Columbia Basin. Acreage,
production, and value for all green peas and organic green peas
are presented in Table 5.
The annual number of growers listing green pea sales and/or
production data ranged from 17 to 20 (Table 2). Ten producers
reported acreage in at least three of the four years.
Similar to sweet corn, Washington organic pea acreage ranged
from less than 1 acre per grower to more than 1,000 acres.
During this period, 57% of the organic producers and 99% of
the acres, production, and value were located in the Columbia
Basin, concentrated in Grant and Benton counties. Organic pea
acreage per farm was much larger in the Columbia Basin, than
the west side (Table 2). Peas had the highest average and
median acreages (per producer) of the organic vegetables
studied.
Organic pea MAY values were an estimated 25% lower than
NASS values over the four years, but included peas for both
fresh and process markets. Washington fresh pea data are not
available from NASS. GAY values were higher than MAY,
reflecting some high yields reported by smaller scale, intensive
growers (likely with multiple harvests, versus a single harvest
for processor peas), but still averaged 19% below NASS
(2013b; 2013c) values (Table 6a, 6b).
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Possible reasons for the reduced yields include poor stands due
to seedling diseases (lack of effective seed treatments) and
severe weed competition. However, similar to sweet corn,
producer data validated that it is possible for Washington
growers to achieve organic pea yields comparable to
conventional yields. An estimated 32% of the GAY
observations were at, or above 5,800 lb/ac, the average NASS
yield for 2009 to 2012.
During the same period, organic MAPs for pooled fresh and
processed peas ranged from $0.20 to $0.25 per pound, nearly
double NASS processing pea prices. As a result, organic
MARs also exceeded NASS revenue values in all years, with
higher prices offsetting yield reductions. Organic pea GAP
values, ranging from $1.15 to $1.61, were substantially higher
than both MAP and NASS averages, again indicating that a
number of smaller growers received higher “value-added” type
prices, likely for fresh and/or direct markets, in addition to
premiums for organic.
WSDA data backed up this assumption with 57% of
observations averaging $0.35/lb, most likely a processing
price, while the remaining observations averaged just under
$3/lb. Organic processing pea values were estimated as
follows: 4,820 lb/ac (GAY), $0.24/lb (GAP), and $1,118/ac
(GAR).
No organic enterprise budget was available for green peas.
With an estimated 2011 production cost of $925/ac (indexed
from Hinman et al. 2002), and conventional yield of 6,500
lb/ac, the breakeven price was $0.14/lb. Using indexed costs to
2011, an increased production cost for organic of 10%, and a
lower yield of 5,000 lb/ac, breakeven price would be $0.20/lb
(Appendix 2).
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Table 5. Washington green pea acreage, production and value, 2009-2012.

Table 6a. Washington green pea market average yield, price and gross revenue per acre, 2009-2012.

Table 6b. Washington organic green pea grower average yield, price and gross revenue per acre, 2009-2012.

Snap Beans

Washington organic production is a significant component of
the state’s snap bean industry and of the national organic snap
bean sector. An estimated 23% of Washington snap bean acres
are under organic management. Washington ranked first in
U.S. organic acreage, production, and value (NASS 2010,
2012). Acreage and value peaked in 2009 (Table 7), while
peak production occurred in 2011.

Organic snap bean acreage is concentrated in Whatcom,
Pierce, Benton, and Grant counties. In contrast to the other
vegetables in this study, 61% of snap bean producers and 60%
of snap bean acreage, production, and value were located on
the west side of the state. It is difficult to characterize “typical”
organic snap bean producers, particularly in the Columbia
Basin, where 45% of the producers listed snap beans in only
one of four years, and annual producer acreage was highly
variable. Statewide, just seven producers listed snap beans in at
least three of the four years. Half the producers had less than 1
acre in production, on average over the four years. Fewer than
10 growers dominated production during this period; eight
producers had an average of 100 acres or more in the years
they planted, and were located in both western Washington
and the Columbia Basin. Similar to the other vegetables, the
average and median acreages were still larger on the east side
of the state (Table 2); 85% of the plantings of less than 1 acre
were on the west side.

Twenty-eight unique Washington State organic producers
reported acreage as snap bean (both WSDA and OTCO) over
the 2009 to 2012 period (Table 2), with the number of growers
listing sales and/or production data ranging from 10 to 18
annually.

Washington organic snap bean MAY values were similar to
NASS conventional yields in Washington reported for 1986 to
1989 (8,800 lb/ac), but 25% to 50% less than current NASS
(2013b) yield values for Oregon (processing) and California
(fresh) beans during this period (Table 8a).

The 2012 Census of Agriculture shows a 13% reduction in
snap bean acreage in the United States from 2002 to 2012. In
contrast, Washington snap bean acreage more than tripled
during the same time period, from 1,613 acres to 5,297
harvested acres (about 2% of U.S. total). Over 70% of
Washington snap bean acres are planted for the processing
market (NASS 2014). NASS has not published annual
Washington data for snap beans since 1989.
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Table 7. Washington snap bean acreage, production and value, 2009-2012.

Table 8a. Snap bean market average yield, price and gross revenue per acre, 2009-2012.

Table 8b. Washington organic snap bean grower average yield, price and gross revenue per acre, 2009-2012.

It is not known what proportion of Washington organic snap
beans go to processing or the fresh market. However, MAPs
ranging from $0.19 to $0.24 indicate that a high percentage
goes to processing. Organic MARs were similar to NASS
values for Oregon processed beans but below California fresh
beans.
Organic GAYs were also less than NASS values (Table 8b),
but 25% of producers had organic yields in excess of 10,000
lb/ac in one or more crop years (data not shown). GAP and
GAR values were high relative to market averages. This
suggests that some growers are receiving very high prices for
their produce, probably through fresh market direct sales; 25%
of the growers received an average price at, or exceeding
$2.00/lb, over the 4-year period.
A comparison of organic and conventional snap bean
production for processing in the Willamette Valley, Oregon
(Julian et al. 2008b; 2010b) found organic to have 31% lower
cost of production, but 51% lower yield (6,000 lb/ac), resulting
in a $211/ac loss with an assumed price of $0.15/lb. For
Washington, using costs indexed to 2011, assuming organic
costs the same as conventional, and organic MAY of 7,500
lb/ac, a breakeven price would be $0.15/lb (Appendix 2). A
fresh market budget is not available, but the higher prices for
this product would support higher production costs.
EM097E | Page 9 | ext.wsu.edu

Potatoes
Potatoes are the leading vegetable crop in the United States
and the fourth most important crop worldwide. Washington
State produces about one-fifth of the U.S. total fall potatoes.
Russets are the most widely planted variety, with over 85% of
the total state acreage; 75% of Washington potato acres are
planted for the processing market. Washington organic
potatoes ranked fourth in U.S. organic potato acreage and third
in production and value (NASS 2012; USDA-ERS 2013).
Acreage, production, and value for all potatoes (NASS, 2013a)
and organic potatoes are reported in Table 9.
WSDA reported acreage segregated as certified organic
potatoes for 66 unique Washington producers from 2009 to
2012 (Table 2). The annual number of producers ranged from
30 to 35; 17 producers had acreage in at least three of the four
years. Washington organic potato acreage is concentrated in
Grant, Benton, Adams, and Franklin counties. Over the 4-year
period, 42% of the producers and 83% of the state organic
potato acreage were located in the Columbia Basin. The
number of acres of organic potato plantings per farm was less
than those for peas and sweet corn; ranging from less than 1
acre to more than 250 acres.

WSU EXTENSION | TRENDS AND ECONOMICS OF WASHINGTON STATE ORGANIC VEGETABLE PRODUCTION

While 32% of potato producers had less than 1 acre, 23% of
producers had an average of more than 50 acres of organic
potatoes. East side producers tended to have larger areas of
potatoes (Table 2). Half of the 36 organic potato producers in
western Washington had 1 acre or less, while seven west side
producers had plantings of 10 or more acres in one or more of
the four years, including four producers with 40 acres or more
(data not shown).
Organic MAY values were 30% to 35% lower than NASS
values, averaging just over 400 cwt/ac (Table 10a). However,
data also showed the potential for growers to achieve organic
potato yields similar to conventional yields. Six producers had
yields greater than 600 cwt/ac (data not shown).
While organic growers received MAPs 40% higher than NASS
prices, revenue values were very similar; higher MAPs did not
compensate for revenue lost to lower yields in all years. With
estimated higher production costs (Appendix 2), many growers
will need to boost yields and receive price premiums to
reliably achieve profitability. Using 2010 costs for
conventional Russet Burbank production (Taylor 2010),
assuming a 550 cwt/ac yield, a breakeven cost was $8.02/cwt;
assuming a 30% higher production cost for organic with the
same yield, a breakeven cost would be $10.43/cwt.

GAYs were lower than both MAY and NASS yields. Larger
east side potato growers achieved GAYs that were twice that
of growers on the west side of the state. GAPs were six to
eight times higher than MAPs, leading to GARs substantially
higher than both MAR and NASS returns. The organic potato
yield values are not easily interpreted. Some fraction of
apparent lower yield is likely explained by a proportion of
organic acreages being planted to lower yielding specialty
varieties for the fresh market, as compared to NASS values
which are dominated by Russet production. For example,
Miller et al. (2008) characterized Western Washington yield of
organic red, yellow and fingerling type potatoes at 200 to 320
cwt/acre. In contrast, Columbia Basin organic Russet yields
were 600 to 640 cwt/ac for processing, and 440 cwt/ac for
fresh market. Lower GAY values (less than 300 cwt/ac)
coupled with very high GAPs (Table 10b) support this
explanation.
These averages indicate that some growers are selling organic
specialty potatoes into the fresh market (often direct sales) for
prices much higher than those received by organic Russet
potatoes, generating higher gross revenues per acre than Russet
potatoes, despite lower yields.

Table 9. Washington potato acreage, production and value, 2009-2012.

Table 10a. Washington potato market average yield, price and gross revenue per acre, 2009-2012.

Table 10b. Washington organic potato grower average yield, price and gross revenue per acre, 2009-2012.
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Onions
Onions are the second highest value vegetable crop in the
nation, and Washington State ranks first in the nation for
production and value of summer storage onions. Storage
onions are the most widely planted type, with 90% of the total
state acreage. Washington organic onions ranked second in
U.S. organic onion acreage, production, and value (NASS
2012). Acreage, production, and value for all onions (NASS
2013b; 2013c) and for organic onions are presented in Table
11. Onion producers face several production challenges—from
weed competition and increasing pest pressure, to relatively
higher production costs and storage losses and quantity of
foreign imports. Potential marketing niche opportunities exist
for U.S. onion producers, including regional or varietal
branding, and “sustainable production” branding, including
organic. However, disease and weed control are major
challenges to organic production in Washington State.
WSDA reported acreage segregated as certified organic onions
for 33 unique Washington producers from 2009 to 2012 (Table
2). Over the 4-year period, 50% of Washington organic onion
producers were located in the Columbia Basin region, along
with 99% of the reported onion acreage, production, and value.

Organic onion acreage is concentrated in Adams, Franklin, and
Grant counties. Seven producers accounted for 90% of the
reported acreage and production. Grower onion acreage ranged
from less than 1 acre to more than 180 acres. Thirty percent of
producers showed organic onion acreage in at least three years
during 2009 to 2012; a handful of these producers accounted
for the majority of the state’s acreage and production. Grower
acreages were larger in the Columbia Basin (Table 2). Just four
west side producers had onion acreage of 1 to 2 acres; the
others had plantings of less than 1 acre in any year (data not
shown). Larger growers typically use high density/multi-row
bed systems with intensive thermal and mechanical weed
control versus small growers with low density, widely-spaced
single or double rows, with greater reliance on hand weeding.
Organic onion MAY values were similar to Washington NASS
(2013b; 2013c) storage onion yield values (Table 12a), and
exceeded the NASS value in 2010, with 36.5 ton/ac. The
similar values indicated that most of the organic onion
production was the storage type, typical for Washington
production, and that organic production does not necessarily
translate to a reduction in yield when compared to
conventional production.

Table 11. Washington onion acreage, production and value, 2009-2012.

Table 12a. Washington onion market average yield, price and gross revenue per acre, 2009-2012.

Table 12b. Washington organic onion grower average yield, price and gross revenue per acre, 2009-2012.
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However, GAY values were 40% to 50% less than NASS
values, illustrating the wide variability in yields achieved
among individual producers (Table 12b). The 4-year average
GAY for all producers was 16.7 ton/ac. In contrast, GAY for
large-scale producers with the majority of the acreage and
production was 31 ton/ac; a number of these producers
achieved 40 ton/ac in one or more crop years (data not shown).
Organic onion MAP and MAR values for the 2010 to 2012
organic crops exceeded NASS storage onion averages by
around 15%, and represented the bulk of the production.
Organic GAP was six times higher than MAP, showing the
opportunity for producers to receive prices much higher than
the market price. Average 4-year GAR of $8,105/ac was more
similar to organic MAR and NASS revenue, indicating that the
higher prices were received for a relatively small proportion of
the production tons; higher prices did not translate to higher
GAR.
No organic enterprise budget was available for Washington
onions. With an estimated 2011 production cost of $4,547/ac
for conventional onions (indexed from Hinman and Pelter
2004), and a conventional yield of 35 ton/ac, an estimated
breakeven price would be $130/ton.

Assuming organic onions to entail 20% greater costs, and
produce yields of 31.5 ton/ac (Appendix 2), an estimated
breakeven price would be $173/ton, less than the organic
MAPs reported in Table 12a, which averaged $265/ton.

Carrots
Washington ranked as the number two carrot producer in 2012
(30% of national production), with an estimated 70% of carrot
acreage for processing (Table 13) (NASS 2013b; 2013c).
Washington organic carrot acreage, production, and value
ranked second nationally, behind California (NASS 2012;
USDA-ERS 2013). The organic share of carrot acreage
statewide has grown from just 2% in 1998 (Sorenson 2000) to
an estimated 9% in 2012. Because price varies greatly for
processed versus fresh carrots, it is not possible to estimate a
reliable organic share of dollar value for carrots without
knowing the fractions of fresh or processed carrots sold as
organic.
Organic carrot acreage is concentrated in Grant, Benton, and
Klickitat counties. WSDA reported acreage segregated as
organic carrot for 24 unique Washington producers from 2009
to 2012 (Table 2). More than half of the 24 producers reported
less than 1 acre of carrots in their planting years; 20% had
between 1 and 10 acres and 25% had 11 or more acres.

Table 13. Washington carrot acreage, production and value, 2009-2012.

Table 14a. Washington carrot market average yield, price and gross revenue per acre, 2009-2012.

Table 14b. Washington organic carrot grower average yield, price and gross revenue per acre, 2009-2012.
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Less than half of the producers showed carrot acreage in 2 or
more years during 2009 to 2012. The majority of the farms
with less than 1 acre were located on the west side of the state,
while most producers with 50 or more acre plantings were on
the east side. The majority (86%) of the state’s carrot acreage
is located east of the Cascades, but consists of only 40% of the
producers statewide. This geographic difference was validated
by the 4-year average and median carrot acreage values (Table
2). East side producers had larger acreages and higher yields
than west side producers. However, west side producers
received higher average prices.
Washington NASS (2013b; 2013c) storage carrot yield values
ranged from 31 to 35 ton/ac during the 2009 to 2012 period
(Table 14a). Organic MAY values were within 10% of NASS
values, except in 2011 when MAY was around 18% less than
NASS yield, indicating that the bulk of Washington organic
production goes to processing, and that organic production
methods can yield close to conventional. Thirty percent of
producers achieved organic yields between 18 to 40 ton/ac,
typical for Washington conventional yields for fresh and
processing carrots. MAP and MAR values were 2 to 3 times
higher than NASS values, making organic carrots a seemingly
attractive crop to grow, depending on the cost of organic
production. Prices for fresh carrots are much higher than for
processed carrots. The Agricultural Marketing Resource
Center (USDA-AgMRC 2013) reported fresh market prices of
$524/ton for fresh, compared to $103/ton, for processing, in
2012. Grower average values (Table 14b) show the effect that
smaller growers with lower yields, and/or receiving high prices
such as for fresh market, have on the industry. GAYs were
50% to 60% of NASS yields, while extremely high GAPs
offset the yield differences and resulted in a very large
potential GAR ranging between $9,739 to $18,000/ac.
No organic enterprise budget was available for Washington
carrots. With an estimated 2011 production cost of $3,805/ac
for conventional dicer carrots (indexed from Hinman et al.
2000), and a conventional yield (cleaned) of 40 ton/ac, an
estimated breakeven price would be $95/ton. However, this
appears high compared to NASS prices in Table 14a,
suggesting that the indexed cost is overestimated. Assuming
organic carrots entail 20% greater costs, and organic MAY
(assumed cleaned) of 31.0 ton/ac (Appendix 2), an estimated
breakeven price would be $147/ton, less than the organic
MAPs reported in Table 14a. Conventional fresh market carrot
yields were assumed to be 29 tons/ac and had 12% greater
production costs than processer carrots (Hinman et al. 2000).

Profitability and Risk
In this section we turn our focus from gross revenue to profit
and risk. It goes without saying that profitability is a key goal
for any business because it is necessary for its survival.
However, there is typically a tradeoff between risk and return.

EM097E | Page 13 | ext.wsu.edu

Some growers are willing to have greater variability in their
profits over time if it means they get a higher profit on
average. Other growers are more averse to risk and would
rather lower their average level of profit if it means profits are
less variable. In this section we discuss (1) how to combine the
data on price and yield discussed in this report with
information on costs to move from gross to net revenues, or
profits, and (2) analyze variability in prices and yields to
consider risk.

Costs of Production for Projecting
Profitability
This report does not provide a detailed analysis of profitability
across organic vegetables because cost data were not included
in the available records. There are few published cost of
production budgets on organic vegetable crops. Costs tend to
be less variable and uncertain than revenue, so growers who
have estimates of their current costs under conventional
management and how they might change with organic
management can use their own information instead.
In order to help readers evaluate the crops discussed,
information from other budgets is presented in Appendices 1
and 2. These include budgets for conventional sweet corn,
green peas, potatoes, onions, and carrots in the Columbia
Basin, and budgets for both conventional and organic sweet
corn and snap beans in the Willamette Valley of western
Oregon. Other sources include budgets from other states
(organic and conventional), other technical documents (e.g.,
Pest Management Strategic Plan for Organic Potatoes in the
Western U.S.), and conversations with growers and
agricultural professionals familiar with organic vegetable
production. Cost of production values from older budgets were
adjusted to 2011 using the indexing of costs from NASS
(undated) for Items Used for Production, Interest, Taxes &
Wage Rates (PITW).
Two consistent areas of increased cost emerged for organic
production – weed control and crop nutrition. For poorly
competitive crops, such as onions and carrots, the absence of
viable herbicide options for organic growers necessitates a
number of preventive strategies, along with increased use of
mechanical, thermal, and cultural controls, and hand weeding
that can cost $1,000 per acre or more. Even WSU budgets for
conventional carrot and onion (with herbicides) call for hand
weeding of $700/ac and $200/ac, respectively. Each additional
cultivation for weed control costs $25/acre or more, with three
to five more required for organic production. Growers can
choose from a range of nutrient sources, with manures
generally least expensive in terms of product cost, but with
added cost for hauling and spreading, and the potential to
introduce weed seeds, which can add to weed control costs.
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Well-heated compost destroys many, but not all weed seeds,
and may be slower to release nutrients. It can be applied within
the 90 to 120 day pre-harvest interval required by the National
Organic Standards, whereas raw manure cannot. Feather meal
is a common high-nitrogen source used (12% N), but can cost
over $6 per pound of N, compared to $1.50 to $2.00 per pound
N in compost and manure. Fish meal and kelp may be used as
foliar sprays or applied through irrigation systems.
Manufactured organic fertilizers are increasingly available and
offer more predictable nutrient release, exemption from the preharvest interval, absence of weed seeds or pathogens, and
suitability in existing fertilizer spreading equipment, but the
price per pound of nutrient is often higher than from composts
or manures. Cover crops, especially legumes, are sometimes
used prior to the vegetable crop to fix nitrogen and recycle
other soil nutrients. Growers may be spending up to $1,000 or
more per acre on their nutrient program for heavy feeding
crops such as potatoes and corn.

Variability in Yield, Price, and Gross
Revenue Per Acre

Cost differences for insect pest and disease management differ
by crop, and no reliable information was available for
estimating differences. In some cases, organic growers can
avoid problems through their choice of crop rotation and other
cultural practices, and thus spend less on pesticides than
conventional growers. However, they also have fewer tools to
prevent economic crop loss.

Histograms (bar charts) are used here to depict variability in a
graphical manner and to show how observations are distributed
between the highest and lowest observed values. Compared to
other measures of variability, like standard deviation and
variance, histograms are useful because they do not require
any previous background in statistics, and are fairly easy to
interpret. The width of each bar on a histogram (on the
horizontal or x-axis) defines the range of values that are
counted in that bar. The vertical axis (y-axis) reports the
percent of all observations that are within the range of values
for a given bar. The sum of the y-axis value for all the bars on
a graph equals 100. As an example, consider the histograms
for yield shown in Figure 3. Looking at sweet corn, the first
bar covers the range from 0 to 2 tons/acre. The height of the
bar shows that 16% of all observations for sweet corn yield
were within this range. The bars are all the same width, so the
second bar covers 2 to 4 tons/acre and has about 20% of the
observations. The highest bar is in the 6 to 8 tons/acre range
with 25% of all observations.

As shown in Appendix 1, production cost estimates vary
considerably, due to different crop end uses, different budget
assumptions and/or methods, and regional differences in yield
levels, crop protection needs, and contractual arrangements.
Direct comparisons between other states and Washington may
not always be appropriate. While organic production appears
slightly less costly than conventional in the Oregon sweet corn
and snap bean budgets, yields are substantially lower, and
growers may be altering their crop rotations in ways that have
a negative economic impact not reflected in the individual crop
budget. Growers using more intensive management to achieve
yields similar to conventional will likely incur substantially
higher costs. Many of the published budgets are set up to allow
growers to enter their own costs when known, and utilize the
assumed cost when not. Given that organic production often
involves changes to the entire system, cost categories may
need to be added that are not considered for conventional
production. Small, diversified growers may be able to farm
with minimal levels of external inputs, and thus costs on a per
acre basis could be lower than the conventional budgets.
Inclusion of additional labor costs for such farms would be
necessary. If readers are able to define an estimated yield and
cost of production, they can use the breakeven tables in
Appendix 2 to evaluate what prices are needed to be profitable
and compare these to the historical data presented in this report.
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Understanding the tradeoff between profits and risk is a critical
part of almost every farm, conventional or organic. Again,
without cost information it is not possible to provide a direct
comparison of risk versus return for organic vegetables in this
report. However, understanding variability can provide a
starting point for current and prospective organic vegetable
growers. Yield and price, and therefore gross revenue per acre,
vary over time, and across growers for a number of reasons.
Market conditions change due to changes in supply and
demand. Growers receive different prices, even at the same
point in time, due to differences in their product quality, skill
in negotiating contracts, or ability to navigate the direct sales
market, for example. It is beyond the scope of this report and
the available data to further analyze the causes of variability
across growers and over time.

The height of the bars can be added together to better
understand average yield. Starting from the left most bar, the
height of each bar can be added together to calculate how
many observations were below a certain value. For example,
by adding together the height of the first two bars for sweet
corn, one finds that 36% of all yield observations were below 4
tons/acre. If a grower estimates that their break-even yield is 4
tons/acre, then this provides a rough estimate of how likely
they are to achieve a yield below this critical threshold,
recognizing that these values were observed in the recent past
and the future may be different.
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Figure 3. Frequency of observed organic vegetable yields across all growers and years.

The histograms can be used to compare variability among
crops. The distribution of sweet corn and green pea yields are
more similar to each other than to the other crops, because they
have a higher concentration of observations towards the
middle of the observed range, rather than at the highest or
lowest values. This means that observed yields are fairly
evenly spread above and below the average yield reported
earlier.
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In contrast, carrots, potatoes, and onions have the most
observations in the lowest range. This means that most yield
observations for these crops are below the reported average.
Snap bean is in between the others in that it has its highest bar
in the middle of the range, but also has a large number of
observations in the lowest range. The take-home message is
that it appears far more likely to achieve yields similar to the
average for sweet corn and green peas.
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Figure 4. Frequency of observed organic vegetable prices across all growers and years. NOTE: Red bars break down the first blue bar into five smaller
intervals due to the large number of observations at the low end. Intervals for each red bar by crop are as follows: sweet corn, $100; green peas and snap
beans, $0.20; onions and carrots, $200; potatoes, $10.

Potential growers of the other crops may want to be more
conservative in their yield expectations given that 30% to 50%
of observations, depending on the crop, are in the lowest range.
While there are many reasons why yields vary across growers
and over time, we examined two factors that might affect
yield: scale of production and growing region.
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Growing conditions are very different east of the Cascade
Range compared to west of the mountains. Prospective
growers might want to know whether yields are correlated with
how many acres of the crop are grown on the farm. Regression
analysis was used to test whether yields tended to be higher or
lower depending on region and scale.

WSU EXTENSION | TRENDS AND ECONOMICS OF WASHINGTON STATE ORGANIC VEGETABLE PRODUCTION

Results showed no clear trend across all crops, although some
similarities were found. Potatoes, sweet corn, and onion all
showed a positive correlation between yield and scale, which
means that larger growers had higher yields. For these crops,
once scale was accounted for, yields for growers east of the
Cascades were not significantly different from yields west of
the Cascades. There is more evidence that region does matter
for carrots, green peas, and snap beans. For each of these,
yields were lower for growers west of the Cascades, after
accounting for scale.
Green peas were unique in that scale was negatively related to
yield, which means that smaller growers tended to achieve
higher yields. While not possible to confirm, this could be due
to differences in management, such as multiple harvests of
indeterminate varieties, more intensive weed control, or
production of unshelled peas (e.g., sugar snap peas).
The histograms for price are shown in Figure 4. An additional
set of bars, colored in red, are included for price that were not
included for yield to provide a breakdown of the left-most bar
that covers the lowest range. This additional set of bars was
included for two reasons.
First, a high percentage of observations are contained within
the lowest range for five of the six crops. Over half of all price
values for sweet corn, green peas, and onions are in the leftmost bar. Second, based on the available cost of production
information discussed earlier in this section the break-even
price is likely to fall within the first bar. Therefore, it helps to
more accurately estimate the proportion of observations below
a break-even value in this low range with the red bars. Adding
up the height of each of the red bars equals the height of the
first blue bar. There are five red bars for each crop, although
some have a height of zero. Therefore, the range that each
covers is one-fifth of the width of the blue bar. For sweet corn
this means that the first red bar covers the range from $0 to
$100/ton, containing 11% of the observations.
While it may seem odd that so many price observations are in
the lowest range, this may be explained by the difference
between selling into direct and/or fresh markets versus
wholesale and/or processing markets. Price premiums received
for organic produce can help offset potential decreased yields.
While premiums for organic compared to conventional occur
in both wholesale and direct sale markets, average direct sale
prices tend to be higher than wholesale. Washington vegetable
producers reported 16.5% of their organic farmgate value from
direct market sales averaged over the 2009 to 2012 period;
70% of sales were reported as wholesale. The remaining 14%
of sales were not specified as either direct or wholesale. Direct
sales included sales to end consumers (e.g. farm stand, farmers
markets) and also to retail establishments (e.g. restaurants,
schools, grocers).
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Figure 5. Percent of Washington vegetable producer organic farmgate
sales reported as direct, 4-year average (2009-2012).

Location and crop type both affected the proportion of direct
sales. Producers on the west side reported 39% of their organic
sales as direct, compared to 4% reported by east side producers
(Figure 5). Producers reported 16.5% of all organic vegetable
sales as direct (statewide); direct sales fractions ranged from
0.13% for onion to 3.7% for carrot.
Histograms for gross revenue per acre are shown in Figure 6.
In general, they have a greater resemblance to the price
histograms than the yield histograms. This suggests that most
of the growers are below the grower average gross revenue per
acre reported earlier in this report. Another way to think about
this, is that a small number of growers achieve high values for
gross revenue per acre. The left-most bar is the lowest for
sweet corn which still has 35% of all observations. Green pea
is the highest with 80% of observations in the left-most bar.

Conclusions
Organic vegetable production in Washington State generated
over $43 million in farmgate sales in 2012. Six crops
dominated in terms of acres and economic value, and were
largely grown on Columbia Basin irrigated farms.
The bulk of this production was sold into wholesale markets
compared to the larger share of direct market sales in western
Washington, which tended to bring higher prices. Market
average yields were typically below NASS-reported yields for
the state, but higher than grower average yields, suggesting
that larger growers often achieved higher yields than smaller
growers, which regression analysis verified. There were yield
observations at or exceeding the 4-year NASS averages for
2009 to 2012 for each of the crops, including up to 15% to
30% of organic green pea, carrot, and onion yield
observations, indicating that organic systems can yield as well
as conventional under certain circumstances.
Lower average yields were normally accompanied by prices
higher than NASS-reported prices. Smaller growers with lower
yields often reported the highest prices, probably due to their
direct markets.
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Figure 6. Frequency of observed organic vegetable gross revenue per acre across all growers and years.

Gross revenue per acre was often higher for grower average
(more representative of smaller growers) than market average,
and almost always exceeded the NASS value. For example, the
NASS gross revenue for processing carrots ranged from
$2,500 to $3,000/acre, while the organic grower average
revenue ranged from $10,000 to $15,000/acre, reflecting more
fresh and/or direct sales. Organic market average revenue also
exceeded NASS values in all but two cases.
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Thus, lower yields appear to be compensated with higher gross
returns. However, without solid information on cost of
production, it is not possible to say whether organic production
produces positive net returns, and if so, how they might
compare with conventional returns for the same crops. Given
that organic production entails greater risk due to fewer
production tools, greater net returns would be expected.
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The market for organic vegetables continues to grow, for both
fresh and frozen products (OTA 2014). Sales of organic fruits
and vegetables grew 15% for fresh product and 19% for frozen
product in 2013. Fresh product accounted for 90% of all
organic fruit and vegetable sales, compared to 4% for frozen.
Yet organic vegetables are still niche crops where growth of
production can overshoot demand. This was demonstrated in
2008 to 2010, when ramped up production to meet anticipated
demand growth led to excess inventory of frozen product that
accumulated when the expected demand growth did not occur
during the 2008 recession. Washington State is a major
national producer of the six organic vegetables reported here,
and thus is in a good position to expand production as demand
grows, creating opportunities for producers in the state.

Hinman, H., G. Pelter, E. Sorensen, and L. Fickle. 2002.
2002 Cost of Producing Dry Beans, Sweet Corn and Green
Peas Under Center Pivot Irrigation in the Columbia Basin of
Washington State. Washington State University Extension
EB1941E.
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Appendices
Appendix 1. Production Cost Estimates and Information Sources Relevant to
Organic Vegetables
Few if any formal enterprise budgets or cost of production
studies exist for the six organic vegetables discussed in this
report. Budgets do exist for all of these crops under
conventional management, some for production in
Washington, and some for production in other states, which
may or may not be comparable to growing conditions and
costs in Washington. The authors searched on-line for budgets
that might be relevant and helpful for individuals trying to
estimate costs for producing the six organic crops in the
absence of published organic budgets. Older budgets exist for
conventional sweet corn, green peas, potatoes, onions, and
carrots in the Columbia Basin, and budgets for both
conventional and organic sweet corn and snap beans in the
Willamette Valley of western Oregon. Total costs in these
were normalized to 2011 using the USDA-NASS Agricultural
Prices summary, specifically the index for Production, Interest,
Taxes, and Wage Rates (PITW) as this encompasses most all
of the factors influencing a grower’s costs.
Other information sources include budgets from other states
(organic and conventional), other technical documents (e.g.,
Pest Management Strategic Plan for Organic Potatoes in the
Western U.S.), and conversations with growers and
agricultural professionals familiar with organic vegetable
production.
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For potato, onion, and carrot, an exploratory organic budget
was derived from the conventional Washington budget by
removing those costs that are clearly prohibited by organic
standards (e.g., synthetic fertilizers, soil fumigation, herbicides
and most other pesticides) and adding back in an estimate of
the organic alternative (e.g., compost, mechanical cultivation,
hand weeding, biological insecticides), and its cost where this
was known. In most cases, a detailed organic pest management
program could not be determined, and a cost for organic pest
management (greater than conventional) was added as a
placeholder. Thus, these three organic cost estimates should be
considered very tentative. The conventional budgets for these
three crops represent larger scale production and are likely less
relevant to smaller, diversified growers who may have costs
lower than the conventional example for some aspects, due to
more diverse crop rotations, different choice of variety (e.g.
more resistant to disease), lower fertility inputs and more
reliance on cover crops, and tolerance for more crop damage
from pests and diseases due to the markets they sell into. Table
A1 contains the cost of production information gleaned from
these various sources.
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Table A1. Estimates of costs of production for major conventional and organic vegetable crops in Washington, indexed to 2011 costs.
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Table A1 (continued). Estimates of costs of production for major conventional and organic vegetable crops in Washington, indexed to 2011 costs.
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Appendix 2. Estimated Breakeven Price Tables
The following tables present breakeven prices (the price at which total revenue from the crop equals total production cost) at
different assumed yields and production costs. Total production cost includes the variable costs (e.g., seed, fertilizer, field
operations) and fixed costs (equipment depreciation, land charge, interest), and are explained in any of the budgets referenced.
Individuals can use these tables to evaluate their estimated costs and yields, and whether prices they might receive could lead to a
profitable outcome. Recent estimated organic prices for these crops in Washington are presented in the market and grower average
tables in the main text. Data were derived from various university extension enterprise budgets. Most were conventional
production budgets. Total production costs were indexed to 2011 using the USDA-NASS Agricultural Prices summary,
specifically the index for Production, Interest, Taxes, and Wage Rates (PITW), as this encompasses most all of the factors
influencing a grower’s costs. A range of production costs from +30% to -30% of the cost value from the budget was calculated,
based on input from industry experts who suggested that certain costs were higher in organic systems in a number of the crops. It
is also possible that smaller, diversified, less capital intensive growers would have lower costs per acre, and thus those values
were included. Similarly, a range of yields (+30% to -30%) from the base yield reported was used. The base yield was determined
uniquely for each crop, using various combinations of the yield reported in the enterprise budget, NASS data, the WSDA organic
market average yield data and yield frequencies reported earlier, as well as input from industry experts. Some of the factors
affecting cost and yield are described for each crop.

Sweet corn
Results were derived from the organic sweet corn enterprise budget of Julian et al. (2008b) developed for processing sweet corn in
the Willamette Valley. A comparable conventional budget was also done (Julian et al. 2010b), which allowed for a direct
comparison of costs between the two systems. The USDA price index was nearly identical for both years. In addition, a 2002
Columbia Basin sweet corn budget (Hinman et al. 2002) was examined, and an exploratory calculation made for what an organic
budget might look like. Estimated production costs were 28% higher than conventional. However, the conventional costs indexed
to 2010 were quite similar ($1,074/ac) to those from the Willamette Valley budget ($1,016). Most of the organic sweet corn in
Washington is grown under irrigation in the Columbia Basin. Industry input for double crop sweet corn in the Columbia Basin
showed direct costs being 25% greater for organic. The Oregon budget assumed conventional yield of 10 ton/ac, similar to
Washington NASS data. The 4-year organic market average yield from the WSDA data was 8.4 ton/ac, higher than the 7.0 ton/ac
assumed in the Oregon organic budget, and similar to industry input. Our study showed 23% of observations in the 6 to 8 ton/ac
range, and 16% in the 8 to 10 ton/ac range. Industry experts confirmed some Columbia Basin organic growers regularly exceed 10
ton/ac. The Oregon organic budget appears to underestimate fertility costs relative to what industry experts suggest is common in
the Columbia Basin, likely due to the higher fertility soils in the Willamette Valley. The Oregon organic budget had 7% lower
costs than in the conventional budget, 30% lower yields, and a 40% higher price, leading to a modestly higher net return (+$47/ac)
for the organic production.
Table A2. Estimated breakeven prices ($/ton) for organic sweet corn (based on organic processing sweet corn budget, Willamette Valley, with irrigation).
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Green peas
Results were derived from the enterprise budget of Hinman et al. (2002) for irrigated green pea production for processing in the
Columbia Basin, WA. The 2002 costs were inflated 76% to reflect estimated 2011 costs per NASS cost of production indexing.
However, this estimated cost ($1,193/ac) appears high in light of the 4-year average price reported by NASS ($999/ac), which
would not cover that cost of production. Thus, $1,200/ac was set as the high end of production cost, with a base of $925/ac, still
much higher than the Wisconsin budget (which does not include all the same costs as in Washington). Industry input for double
crop organic peas in the Columbia Basin showed direct costs only 1% greater than in conventional, but with a 32% lower yield.
The conventional yield was assumed to be 6,500 lb/ac, which compares with NASS data (2009 to 2012) of 5,000-6,800 lb/ac. A
comparable pea budget from Wisconsin uses 5,000 /b/ac, but has substantially lower production costs. The 4-year organic market
average yield from the WSDA data was 4,537 lb/ac, and 30% of yield observations were in the 4,000 to 6,000 lb/ac range.
Organic peas may experience yield reductions due to weed competition and seedling diseases which reduce the stand.
Table A3. Estimated breakeven prices ($/lb) for organic green peas (based on conventional processing pea budget, irrigated Columbia Basin, WA).

Snap beans
Results were derived from the organic bush bean enterprise budget of Julian et al. (2008a) developed for beans for processing in
the Willamette Valley. A comparable conventional budget was also done (Julian et al. 2010a), which allowed for a direct
comparison of costs between the two systems. The USDA price index was nearly identical for both years. Most of the organic
snap beans in Washington have been grown in western Washington under comparable conditions to the Willamette Valley. The
Oregon budget assumed conventional yields of 6.1 ton/ac (12,200 lb/ac), but no NASS data were available for green beans in
Washington for comparison. The 4-year organic market average yield from the WSDA data was 3.7 ton/ac (7,400 lb/ac), slightly
higher than the assumed yield of 3.0 tons/ac in the Oregon organic budget. Our study showed 32% of observations in the 3.0 to
4.5 ton/ac (6,000 to 9,000 lb/ac) range, and 12% in the 4.5 to 6.0 ton/ac (9,000 to 12,000 lb/ac) range. The Oregon organic budget
had 8% lower costs than in the conventional budget, 51% lower yields, and a 40% higher price, leading to a net loss for organic
and a net profit for conventional production, with low yield being an obvious causal factor. The breakeven table used a base yield
of 7,500 lb/ac (3.75 ton/ac) based on the organic market average yield.
Table A4. Estimated breakeven prices ($/lb) for organic snap beans (based on organic processing snap bean budget, Willamette Valley, with irrigation).
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Potato
Results were derived from the processing potato budget update of Taylor (2010) for the Columbia Basin, which builds on the
budget of Hinman et al. (2006). The budget is for Russet Burbank potatoes for processing, grown under irrigation. Taylor added
storage costs. The 4-year organic market average yield from the WSDA data was 418 cwt/ac, but industry experts said top
growers were achieving yields of 600 cwt/ac, and 30% of the WSDA yield observations were between 400 and 700 cwt/ac.
Organic growers would incur increased costs for fertility in particular, as well as for organic potato seed and organic certification
fees. In an exploratory calculation substituting assumed organic inputs and management for conventional, production costs
increased to $5,972/ac, roughly a 35% increase over the indexed conventional total cost per acre.
Table A5. Estimated breakeven prices ($/cwt) for organic potato (based on conventional processing potato budget, Columbia Basin).

Onion
Results were derived from the enterprise budget of Hinman and Pelter (2004) for conventional yellow storage onions grown under
irrigation in the Columbia Basin. The 4-year organic market average yield for onions from the WSDA data was 31.1 ton/ac, an
11% reduction from the assumed conventional standard yield of 35 ton/ac. About 23% of the WSDA yield observations were in
the 30 to 40 ton/ac range, with several exceeding 40 ton/ac, showing that equivalent yields can be achieved. Organic onions
generally will incur higher costs for weed control (often considerably more hand weeding), higher fertility costs, and higher seed
price. In an exploratory calculation substituting assumed organic inputs and management for conventional, production costs
increased to $6,112/ac, roughly a 34% increase over the indexed conventional total cost per acre.
Table A6. Estimated breakeven prices ($/ton) for organic onions (based on conventional storage onion budget, Columbia Basin).
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Carrot
Results were derived from the enterprise budget of Hinman et al. (2000) for conventional processing carrots grown under
irrigation in the south Columbia Basin, with growers harvesting the crop. This publication also included a budget for fresh market
(Imperator) carrots, which had 12% higher production costs. Assumed yields (paid, clean) for the processed and fresh carrots were
40 and 29 ton/ac, respectively, compared with NASS yields for Washington processor carrots (2009 to 2012) of 32.6 ton/ac. The 4year organic market average yield from the WSDA data was 31.0 ton/ac, with 20% of observations in the 30 to 40 ton/ac range,
and 9% in the 40 to 50 ton/ac range. Estimated total production costs were $3,805/ac for processing and $4,271/ac for fresh. In an
exploratory calculation substituting assumed organic inputs and management for conventional, production costs increased to
$4,308/ac, roughly a 13% increase over the indexed conventional total cost per acre for processing carrots.
Table A7. Estimated breakeven prices ($/ton) for organic carrots (based on conventional processing carrot budget, south Columbia Basin).
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Appendix 3. National and State Rankings of Six Washington Vegetable
Crops (All and Organic)
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