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Considerable attention 
has been focused recently on the harvest- 
ing, processing, and marketing of wild edi- 
ble mushrooms as a means of partially off- 
setting job losses from timber harvesting 
and processing reductions in the Pacific 
Northwest. The wild edible mushroom in- 

dustry has drawn local, regional, and even 
national media attention, with hundreds of 

news stories highlighting harvester earn- 
ings on peak days and a few violent con- 

flicts over harvest rights. 
• In this paper, wild ed- 

• t . ible mushrooms--here- 
after referred to as mush- 
rooms--are defined as 

,, those edible fungal spe- 
,.,• cies native to the temper- 

ate forest zone of the Pa- 
e• cific Northwest and 

harvested for commer- 

[ cial consumption. Al- 
though more than 25 
species of mushrooms 

• are harvested in the re- 

• gion, only a few are har- 
m vested on a large-scale 

commercial basis. These 

include morels (Morchella spp.), 
chanterelles (Cantharellus cibarius) 
(pictured at left), marsutake (Armill- The Wild Edible 

aria ponderosa), and 

Mushroom Industry boletes,Boletusspp.). Other harvested spe- 
cies include Oregon 

ot Wshington blacktruffle(Picoacarthusiana),cau- J lifiower (Sparassis crispa), true truffle 
species (Tuber spp.), 

Oregon and Idaho and spreading hedgehog (Hydnum repandum). 
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Such mushrooms are shipped around the 
world [br home consumption and as com- 
plements to meals served in restaurants. 

Mushroom businesses are located 

throughout the Pacific Northwest; how- 
ever, the vast majority are found in western 
Washington and western Oregon. Since 
mushrooms fruit at different times of the 

year, depending on species and weather, 
mushroom buyers often extend procure- 
ment effbrts long distances to acquire de- 
sired species and extend their business sea- 
son. The harvest begins during the late 
winter/early spring in northern California 
and continues through the spring and 
early summer throughout Washington, 
Oregon, Idaho, Montana, and into west- 
ern Canada and Alaska. Mushroom har- 

vest is interrupted during the hot summer 
months and begins again in the fall in ap- 

proximately reverse order. 
This paper summarizes the results of a 

recently completed survey of mushroom 
processors in Washington, Oregon, and 
Idaho. The survey also attempted to con- 
tact all those processors whose base of op- 
erations was located outside the three-state 

region, but who purchased mushrooms in 
the region during 1992. The survey results 
provide the first published insights into 
this industry, including estimates of the 
volume and value of mushrooms harvested 

by species, major markets, contribution to 
the regional economy, and characteristics 
of harvesters and processors. 

Methods 

Samplej•ame. The industry is com- 
posed primarily of harvesters, buyers, pro- 
cessors, and brokers. Harvesters complete 
the actual gathering of mushrooms. Buy- 
ers typically work as employees of or 
agents for one or more processors and pur- 
chase mushrooms directly from harvesters 
at mobile buying stations. Processors con- 
centrate on procuring selected species, 
cleaning, fresh packing or drying, and 
marketing. Although processors fre- 
quently market at least some portion of 
the mushrooms directly, many businesses 
use a broker to market a portion of their 
products. Brokers specialize in domestic 
and international marketing of processed 
mushrooms. Some also own one or more 

processing facilities. 
The industry was surveyed at the pro- 

cessor level to minimize the potential for 
double counting, to allow for the collec- 
tion of location-specific information, and 
to obtain preliminary insights into the har- 
vesters working in the industry. Unfortu- 
nately no single listing of processors ex- 
isted. Hence, a list of all known and poten- 
tial processors was compiled from tele- 
phone directories, state departments of 
agriculture and commerce lists, personal 
contacts, and other sources. 

Data collection. Dillman's total design 
method (Dillman 1978) was used to de- 
sign and administer a mailed question- 
naire and telephone followup survey. Four 
mailings were sent to mushroom proces- 
sors. The first was mailed in early March 
1993; it included a 10-page survey, an in- 
dividualized cover letter, and a return en- 

velope. A reminder postcard and two fol- 
lowup surveys were mailed to the nonre- 
spondents at prescribed intervals. In May, 
June, and July 1993, all remaining nonre- 
spondents were phoned to determine if 
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they were in the mushroom business. Co- 
operating telephone respondents were 
asked six questions from the original sur- 
vey to determine their key characteristics. 

Response rate. Surveys were sent to 227 
known and potential processors in the first 
mailing. Forty-seven businesses and indi- 
viduals responded that they were not in 
the processing business during 1992. Ten 
processors refused to participate in the sur- 
vey, but verified that they processed mush- 
rooms during 1992. Forty-three surveys 
were returned as undeliverable. 

A total of 92 businesses did not con- 

firm their status in the industry, including 
undeliverables. Sixty of the nonrespon- 
dents were then contacted directly by 
phone. Of those businesses, 16 confirmed 
that they processed mushrooms during 
1992; 44 indicated they were not proces- 
sors or, in the case of Canadian and Cali- 

fornian processors, did not purchase 
mushrooms in Washington, Oregon, or 
Idaho. Thirty-two processors could not be 

contacted by mail or telephone. Because of 
the evolving nature of the industry, it was 
felt that a portion of these potential pro- 
cessors were either involved in processing 
during 1992 at a different location or were 
no longer in business when the survey was 
conducted. 

To assess the size of the industry during 
1992, an estimate of processors not con- 
tacted was needed. As stated, of the 60 
nonrespondents contacted by phone 16, 
or 26.67%, were identified as processors. 
Therefore, it was assumed 26.67% of the 

32 remaining nonrespondents were also 
processors, adding 9 additional businesses 
to the total population estimate. 

It was estimated that there were 93 

mushroom processors buying mushrooms 
from Washington, Oregon, and Idaho 
during 1992, 84 of which responded to 
the survey (mail and telephone com- 
bined). The overall response rate for the 
mail survey was 62.36%. An additional 
10% of the industry was contacted during 

the nonrespondents survey. No differences 
were identified between respondents and 
nonrespondents as a result of the tele- 
phone survey. 

Difj9rential expansion j•ctors. Evalua- 
tion of the data indicated that differential 

response rates existed for each subregion of 
the survey area. Survey results also indi- 
cated that species, volumes, and prices 
paid between subregions were significantly 
different. Evaluation of survey data with 
significantly different regional response 
rates has been addressed in the analysis of 
other highly fragmented and regionally 
specialized industries (Forbes et al. 1993) 
Therefore, differential expansion rates 
were used for each subregion of the study 
area following the methodology outlined 
by Forbes et al. (1993). Resulting volume 
and value estimates were aggregated by 
state to protect confidentiality. 

Respondents reported that they had 
been in business for an average of 9 years, 
with a range from 1 to 33 years. The typi- 
cal business employed 5.6 individuals dur- 
ing 1992 to perform tasks such as dean- 
ing, sorting, drying, packaging, shipping, 
and marketing. The average processor pur- 
chased mushrooms from approximately 
112 harvesters. 

Purchase volume ranged from 1,000 
pounds to more than 500,000 pounds 
The average processor purchased approya- 
mately 54,000 pounds of mushrooms 
The vast majority of processors (95%) 
handled less than 309,000 pounds of 
mushrooms. Processors spent an average 
of $278,000 on the purchase of mush- 
rooms during 1992, with acquisition ex- 
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penditures ranging from $4,000 to more 
than $3 million per business. Approxi- 
mately 95% of the processors spent under 
$1 4 million for product acquisition. 

Approximately 69% of the respondents 
indicated that they also processed other 
products (e.g., other special forest prod- 
ucts) during 1992. Of those businesses 
conducting operations other than mush- 
room processing, mushrooms accounted 
for approximately 45% of product sales. 

Dates of operation. Mushroom proces- 
sors are typically open for only a portion of 
the year. As expected, processors were the 
most active during spring and fall rainy pe- 
riods (fig. 1). Processors were open for an 
average of 135 days in Washington, 240 
days in Oregon, and 90 days in Idaho. 
During the active season processors were 
typ,cally open seven days a week. Busi- 
nesses that were open the entire year re- 
ported that they also processed other spe- 
oal forest products, such as floral greens 
and Christmas ornamentals. 

Mushroom Species Harvested 
Processors purchasing mushrooms from 

Washington, Oregon, and Idaho reported 
that they purchased approximately 3.9 mil- 
hon pounds during 1992. Slightly over 2 
m,llion pounds were harvested in western 
Washington and western Oregon. Almost 
1 9 million pounds were harvested in Idaho, 
eastern Oregon, and eastern Washington. 

On a volume basis, morels were the sin- 
gle most important species, with more 
than 1.3 million pounds harvested (table 
1), followed by chanterelles (1.1 million 
lb), matsutakes (824,647 lb), and various 
boletus species (481,660 lb). Additional 
species harvested in lesser amounts were 
spreading hedgehog (42,993 lb), cauli- 
flower mushroom (7,779 lb), true truffle 
species (7,441 lb), Oregon black truffle 
(5,951 lb), puffballs (2,209 lb), coral tooth 
(1,488 lb), and other species (100,084 lb). 

Processors also compared the volume 
of mushrooms harvested during 1992 with 
the previous three years. Results suggest 
that 1992 harvests were roughly equal to 
those of previous three years overall; how- 
ever, volumes of individual species har- 
vested probably varied by year. 

Harvest and processor locations. Overall, 
Oregon supplied the largest proportion of 
mushrooms, accounting for 62% of the 
total supply. Washington provided ap- 
proximately 25% of the regional total, 
while Idaho supplied only 13%. Individ- 
ual state roles varied by species (table 2). 

Approximately 68% of the morel harvest 
was obtained from Oregon. Idaho was the 
second most important source of morels, 
accounting for 26%. Similarly, Oregon ac- 
counted for 77% of the boletes and 51% 
of the chanterelles harvested in 1992. 

The location where mushrooms were 

harvested, however, often differed from 
the geographic location of the processor's 
business (table 2). This differential high- 
lights the extent of procurement efforts by 
processors located in and out of the region. 

Unfortunately, it was impossible to de- 
termine whether the mushrooms pur- 
chased in one state by a company head- 
quartered in another state were processed 
in the originating state or in the state in 
which the purchasing company was based. 

53% of the matsutakes harvested in the re- 

gion were processed by Oregon-based 
companies. Washington processors han- 
dled 32% of the total, and companies lo- 
cated outside the region processed 12% of 
the matsutakes grown in the region. Ore- 
gon companies processed approximately 
79% of the boletes harvested, while Wash- 
ington-based companies processed 19% of 
the total harvest (table 2). 

The relative competitiveness of proces- 
sors by state was determined by comparing 
harvested volumes and processed volumes. 
Overall, Oregon companies processed 
111% of the volume harvested in Ore- 

gon--100% means that the state's mush- 
room companies processed a volume equal 
to that harvested in the state, so Oregon 
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Figure 1. Estimated number of processors open j•r business by month and business location. 

In fresh or dried sales both scenarios are 

possible. Fresh mushrooms can easily be 
cleaned and packaged for transport to the 
nearest airport for shipment. Similarly, 
some processors operate mobile dryers for 
the preservation of recently harvested 
mushrooms, shipping the dried product 
back to their base of operations for sale. 
However, purchases by out-of-state mush- 
room processors appear to represent at 
least some economic loss to the state in 
which the mushrooms were harvested. 

Nearly 80% of all morels were pro- 
cessed by Oregon-based businesses. Of the 
1.1 million pounds of chanterelles har- 
vested, approximately 61% were processed 
by Oregon-based companies, while Wash- 
ington-based companies processed most of 
the remainder. Similarly, approximately 

companies processed 11% more mush- 
rooms than were actually harvested there. 
Washington companies processed 86% of 
what was grown in that state. Idaho com- 
panies processed only 34% of what was 
grown there. While it could be argued that 
the harvesting and processing of mush- 
rooms between Washington and Oregon 
are roughly in balance, given potential vari- 
ations in the harvest ofspedfic species from 
year to year,' Idaho's economy dearly suffers 
a loss as a result of out-of-state processing. 

Prices. Prices paid for mushrooms var- 
ied significantly by species across the region 
and throughout the season. Mushroom 
prices are typically higher during the early 
part of the spring and fall harvest seasons 
when availability is low. Prices decrease as 
availability increases. As the end of the har- 

Journal of Forestry 3:3 

D
ow

nloaded from
 https://academ

ic.oup.com
/jof/article-abstract/93/3/31/4613310 by  m

organ@
safnet.org on 27 M

arch 2020



vest season approaches, prices tend to in- 
crease as supply again becomes limited. 
Mushroom size and quality are also impor- 
tant factors in the price paid to harvesters. 
Table 3 summarizes the average prices paid 
to harvesters during 1992, by state. 

Of all species surveyed, Oregon black 
truffles commanded the highest average 

price at $76.16 per pound. Among the 
high-volume species, matsutakes com- 
manded the highest average price at 
$8.37 per pound, followed by boletes at 
$4.53, morels at $4.14, and chanterelles 
at $2.95 per pound. 

Average Idaho prices were signifi- 
cantly higher for most species than those 

in Washington and Or- 
egon. The higher prices 
paid for Idaho mush- 
rooms reflects the late 
season nature of harvest 
and reduced availabil- 

ity. Processors also 
compared the prices 
paid to harvesters for 
mushrooms during 
1992 against the past 
three years. Fifty-eight 
percent of the respon- 
dents indicated that 

1992 prices were either 
a bit higher or much 
higher than the previ- 
ous three years. 

Horvester 

Characteristics 

Given the often close 

relationship between 
processors, buyers, and 
harvesters, researchers 

felt that the processors 
could provide at least 
some preliminary in- 
sights into harvester 
characteristics. Proces- 

sors reported that ap- 
proximately 35% of the 
harvesters collect mush- 

rooms as their primary 

source of income during the harvest sea- 
son. The remaining 65% harvest mush- 
rooms as supplemental income during the 
active harvest season. 

Other sources of income. Processors re- 
ported that approximately 17% of the har- 
vesters were also employed in other seg- 
ments of the special forest products 
industry, and 13% of harvesters were em- 
ployed in logging. Approximately 10% of 
the harvesters were students (college and 
high school). The remainder were em- 
ployed as homemakers or otherwise em- 
ployed in the home (7%), in the commer- 
cial fishing industry (6%), and in wildfire 
suppression and prescribed burning (6%) 

Dependence on public assistance and un- 
employment. Processors reported that ap- 
proximately 14% of all harvesters received 
welfare with either full or partial benefits 
An additional 13% received unemployment 
insurance. This suggests that more than a 
quarter of all harvesters rely on mushroom 
harvesting to supplement their incomes 
during periods of financial difficulty. 

Ethnicity. Processors reported that 
nearly half of all mushroom harvesters 
were Caucasian. The second largest ethnic 
group was Asian and Pacific Islanders at 
37%. Native Americans represented an es- 
timated 9% of the harvesters, while H•s- 
panics accounted for only 4%. 

IOnship. It has been speculated that the 
special forest products industry generally, 
and the mushroom segment specifically, 
are characterized by multiple family mem- 
bers participating in the harvest of the raw 
materials. Processors reported that approx- 
imately 2.2 family members per ramfly 
participated in the 1992 harvest. 

Wild Edible Mushroom Markets 

Processors marketed mushrooms in a 

variety of ways during 1992. While some 
marketed their products directly to retml- 
ers and wholesalers worldwide, others 
chose to use brokers to market their prod- 
ucts. Approximately 61% of the producers 
surveyed indicated that they had devel- 
oped their own markets for at least some of 
their mushroom products. 

The majority of the processors in&- 
cated that they sell to international mar- 
kets; however, a significant number in&- 
cared they marketed all or most of their 
products in the western United States 
Many of these sales were to brokers, who 
shipped the mushrooms to destinations 
around the world. Hence, reported vol- 
umes may underestimate the amount 
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shipped to off-shore markets and overesti- 
mate the amount of final markets in the 

western United States. However, the re- 
suits provide some preliminary insights 
•nto domestic and international markets. 

Overall, processors indicated that they 
sold approximately 27% of their mush- 
rooms to buyers in the western United 
States. Eastern buyers purchased 8%, 
while Canada purchased approximately 
9% of total volume harvested in 1992. 

Asian markets, primarily Japan, accounted 
for approximately 28% of total mushroom 
sales. European markets, particularly Ger- 
many and France, accounted for approxi- 
mately 25% of total sales. However, there 
was a high degree of variation among mar- 
kets by species. For example, the United 
States was the largest market for morels, 
while 70% of the matsutake harvest was 

exported to Japan (table 4). 

Value Added to the 

Regional Economy 
Cost of employment. Processors pur- 

chased $20.3 million of mushrooms from 
harvesters during 1992. The industry's to- 
tal estimated employment during 1992 was 
10,400 harvesters and 520 permanent em- 
ployees. The cost of employment for the 
520 individuals induded payroll expenses 
(wages), state worker compensation insur- 
ance, state unemployment insurance, 
FICA, and federal unemployment (table5). 

Payroll expenses (wages) were esti- 
mated by multiplying the number of days 

each business reported being open during 
1992 by the number of employees re- 
ported for that business, assuming an 
eight-hour day with an estimated average 
wage of $6.00 per hour. Given these as- 
sumptions, it was estimated that mush- 
room processors paid approximately $4.9 
million in wages to employees (table 5). 

State worker compensation payments 
and state unemployment insurance rates 
were calculated by state. An average of 
Idaho, Oregon, and Washington rates was 
used as a proxy for out-of-region processors 
who purchased mushrooms in the region. 
Total estimated contribution by employers 
for state worker compensation insurance 
was $ 551,000. Total estimated state unem- 

ployment insurance paid by processors in 
the region was $171,000 in 1992 (table 5). 

The FICA rate for all employers during 
1992 was 0.0765 times gross taxable in- 
come. Federal unemployment insurance 
was calculated as 0.0008 times gross tax- 
able income, up to a maximum contribu- 
tion of $7,000 per person. The total esti- 
mated FICA contribution by mushroom 
processors was $372,000, and the federal 
unemployment contribution was approxi- 
mately $39,000 for all employers. The es- 
timated total cost of employment includ- 
ing wages, worker compensation, state 
unemployment insurance, FICA, and fed- 
eral unemployment was approximately 
$1.6 million for Washington, $4.0 million 
for Oregon, and $43,000 for Idaho. 

Cost of overhead. Overhead includes 

buildings and maintenance, telephone, 
electricity, equipment, vehicles, and other 
capital assets required to conduct business. 
Schlosser et al. (1991) estimated the cost 
of overhead for special forest products in- 
dustries during 1989 by using the cost of 
employment as a proxy for overhead ex- 
penses. This method has been used and 
documented by others (US Department of 
Commerce 1984) with similar industries. 
Given their similar asset requirements, the 
cedar shake industry was viewed as the best 
proxy for estimating overhead incurred by 
mushroom processors. The cedar shake in- 
dustry showed an operating expenses-to- 
cost-of-employment ratio of approxi- 
mately 2 to 1. Applying this ratio to the 
mushroom industry, the estimated cost of 
overhead was approximately $12.0 million 
for the region during 1992. 

•tal value of the industry. A 7% fair 
rate of return was used as an estimate of 

the financial returns to mushroom proces- 
sors as suggested by Schlosser et al. (1991). 
Based on this assumption, it was estimated 
that processors generated $2.9 million in 
profits during 1992. Combining this in- 
formation, it was estimated that the indus- 
try contributed approximately $41.1 mil- 
lion to the regional economy during 1992. 
The Oregon economy saw the largest gain 
with $25.1 million, followed by Washing- 
ton with approximately $11.9 million, 
and Idaho with $1.6 million (table 5). 

Accuracy of the estimates. It is impossible 
to evaluate the accuracy of the estimates 
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developed in this study for a number of 
reasons. Many of the assumptions used are 
easily debated or challenged. However, the 
methodology used is well established and 
generally accepted within the literature. 
We have also strived to err on the conser- 

vative side when possible. Finally, after the 
project was completed we informally 
asked a number of key industry leaders 
whether the data were reasonable. Almost 
all individuals contacted felt the data are 

representative of the wild edible mush- 
room industry. 

Implications 
Given the attention being focused on 

this industry as a result of timber harvest 
policy changes on the region's federal 
lands, it is tempting to speculate about the 
potential for mushroom industry expan- 
sion. There appears to be little doubt that 
the industry will continue to be an impor- 
tant contributor to the regional economy. 
However, resource managers should recog- 
nize that the harvest of mushrooms is not 
a "silver bullet" for the rural communities 

of Washington, Oregon, and Idaho that 
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are reeling from timber harvest reductions 
and an associated loss of jobs. 

The estimated $41.1 million contribu- 

tion to the region represents less than one- 
third of the estimated contribution of the 

floral greens and Christmas ornamental 
industry during 1989 ($128.5 million) In 
addition, the industry pales in comparison 
to the economic contribution of the sohd 

wood products sector, even after the 
downsizing resulting from the spotted 
owl/ancient forest controversy and other 
environmental conflicts. Further, the vast 

majority of jobs provided by this segment 
of the special forest products industry are 
part-time, or are full-time for only a few 
months of the year with no benefits. 

However, the industry does provide a 
regular source of supplemental income for 
those living in rural areas and aids in diver- 
sifying the rural economy of the region In 
addition, the harvest of mushrooms can be 
combined with other seasonal occupations 
to increase the total number of months of 

employment for individuals who would 
probably otherwise be unemployed. While 
it is a comparatively small component of 
the regional economy, the industry does 
provide critically important jobs in eco- 
nomically depressed areas and represents a 
viable economic development option for 
communities experiencing difficulties as a 
result of environmental constraints. Hence, 
we believe practicing professionals should 
give the industry active consideration as a 
tool in aiding rural communities. •ra 
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